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GLOBAL MATERIALUTVINNING OCH BNP
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GENOMSNITTLIGA METABOLISKA
FORDELNINGAR

Metabolic rates [t/cap/yr]
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VART EKOLOGISKA FOTAVTRYCK - SCENARIER

BUSINESS-AS-USUAL SCENARIO AND ECOLOGICAL DEBT
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'RETURN TO SUSTAINABILITY
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STRATEGIER FOR EN HALLBAR UTVECKLING
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Human well-being

Economic activity (GDP)

_
% Resource decoupling

Resource use

’/J Impact decoupling

1L

\ Environmental impact

Resource decoupling refers to when fewer resources are used per unit of economic output,
while impact decoupling is when negative impacts on the environment are reduced.
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30-40%

17%

Farskt Energi /
vatten CO,
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Global resources, 2015,
in billions of ton
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Process
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—— Provide ——

Societal needs

End of use

NGM STAFF, SOURCE: CIRCLE ECONOMY https://www.nationalgeographic.com/magazine/2020/03/how-a-circular-economy-could-save-the-world-feature/
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CPR : EUROPEAN REGULATION 305/2011%===

4.4.2011 Official Journal of the European Union L 88/5

REGULATION (EU} No 305/2011 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 9 March 2011

laying down harmonised conditions for the marketing of construction products and repealing
Council Directive 89/106/EEC

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE {#  Member States have introduced provisions, including
EUROPEAN UNION, requirements, relating not only to safety of buildings
and other construction works but also to health, dura-
bility, energy economy, protection of the environment,
economic aspects, and other important aspects in the
public interest. Laws, regulations, administrative
measures or casedaw, established either at Union or
Member State level, concerning construction works may

have an imnact an the reaniremente of canctmictinn

Having regard to the Treaty on the Functioning of the Furopean
Union, and in particular Article 114 thereof,




CONSTRUCTION PRODUCTS REGULATION (CPR) &
ENERGY PERFORMANCE OF BUILDINGS DIRECTIVE (E

CPR: (Essential) Basic Requirements
1. Mechanical resistance and stability

Safety in case of fire

Hygiene, health and environment

Safety in use and accessibility

Protection against noise

Energy economy and heat retention

Sustainable use of natural resources
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EPBD: Nearly Zero-Energy Buildings (nZEB)
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SUSTAINABILITY OF CONSTRUCTION WORKS

Prerequisite #1 to

SUSTAINABILITY is:

* Without meeting the
functional needs there
is no sustainability
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SUSTAINABILITY OF CONSTRUCTION WORKS

Prerequisite #2 to

SUSTAINABILITY is:

»Without meeting the
technical needs there is
no sustainability

Technical Design

2/8/2021 Chalmers University of Technology



vvvvvvvvvvvvvvvvvvvvvv

SUSTAINABILITY OF CONSTRUCTION WORKS

Construction Works

Technical Design
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SUSTAINABILITY OF CONSTRUCTION WORKS
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Here the sustainability
assessment starts

vvvvvvvvvvvvvvvvvvvvvv

A prerequisite for
sustainability are the
Basic Requirements for
Construction Works:

» Without meeting the
functional needs there
is no sustainability

» Without meeting the

technical needs there is
no sustainability

Technical Design > CPR
305/2011

Chalmer:
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SUSTAINABILITY OF CONSTRUCTION WORKS

A prerequisite for
sustainability are the 6

7t Basic Requirement to Construction Works: Basic Requirements for
SUSTAINABLE USE of NATURAL RESOURCES Construction Works:
3 Basic Requirement to Construction Works: « Without ting th
HYGIENE, HEALTH AND THE ENVIRONMENT ithout meeting the
functional needs there
\ is no sustainability
Design and Use acc. o \\/i :
BRCW#1-6 result into Without meeting the
consequences for technical needs there is
BRCW#7 no sustainability

Euro Technical Design
Codes

CPR
305/2011
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SUSTAINABILITY OF CONSTRUCTION WORKS

CEN TC350 Standards
for works:
Thez only quantify
aspects and impacts
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A prerequisite for
sustainability are the 6
Basic Requirements for
Construction Works:

» Without meeting the
functional needs there
is no sustainability

» Without meeting the
technical needs there is
no sustainability

Euro Technical Design CPR
LR ———

Chalmer.
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LIFE CYCLE
APPROACH

Production

Technical performance

Functional performance

Economic performance
Social performance

Operation
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CEN TC350 STANDARDS et

| Integrated Building Performance |
Concept level
Environmental Social Economic Technical Functional
Performance Performance Performance Performance Performance
EN 15643 - 1 Sustainability Assessment of Buildings -
General Framework
Framework fvel EN 156432 EN 15643 -3 EN 15643 -4
Framework for Framework for Framework for TeChm?al, Functionality
Environmental Performance Social Performance Economic Performance Characteristics
¥ ¥ t T T
P Y NS S Sy Y RVE N EUPRIR TSPy ISP |
| EN15978 | | FprEN16309 | | FprEN16627 |
A logical and practical structure of standards
EN15804
Environmental
Product Declarations (see Note below) (see Note below)
- core rules for the product category
of construction products -
o EN 15542 5 Note: At present, technical information related to some aspects of social and
Environmental Product Declarations . . .
Product level L economic performance are included under the provisions of pr EN 15804 to form part
- Communication format -
q o of the EPD
Business to Business
CEN/TR 15941
Environmental product declarations
- Methodology for selection and use
of generic data -

s University of Technology 22




MODULAR SYSTEM: EPDS INPUT FOR
BUILDING PERFORMANCE CALCULATION

g W

product X
EPD
cf EN15804 B

R



LIFE CYCLE ASSESSMENT: PRODUCT
(ISO EN 15804)

[ Building Assessment Information |
: Supplementary Infermation
Building Life Cyecle Infoemation 1 L_beyand the Building Life Cycle
I
Al-AT Ad-A5 B1-B7 C1-C4 : 0
CONSTRUCTION | | Benefits and loads beyond the
PRODUCT stage PROCESS stage USE stage END OF LIFE stage : system boundarny
Al A2 A3 Ad AB B1 B2 B3 B4 B5 Ci c2 C3 c4 1)
1
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BT Operational water use :
] :
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SUPPLEMENTARY INFORMATION
BUILDING LIFE CYCLE INFORMATION BEYOND
THE BUILDING LIFE CYCLE
A1-3 A4-5 B1-7 C1-4 D
PRODUCT CONSTRUCTION Benefits and loads beyond the
STAGE PROCESS USE STAGE END OF LIFE STAGE syster boundary
CHALMERS
UNIVERSITY OF TECHNOLOGY
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PRODUCT information = input for the BUILDING assessment
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VAD AR LIVSCYKELANALYS (LCA)

LCA ar en bedomningsmetod for att kvantifiera en produkts

miljopaverkan under hela livscykeln som ar internationellt standardiserad
i 1ISO14040, 14044

Product System  Rraw material
Extracti

Resources >
& e
@
oi

Emissions




BAKOM VARJE PRODUKT FINNS ETT
PRODUKTSYSTEM

el B Wi

- " ML L

1°000 pkm Transport

Source: Frischknecht, Lecture material «Umweltvertragliche Technologien»
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ANLEDNINGAR TILL ATT UTFORAEN LC

Vad LCA kan saga
» Konsekvenser av forandringar
 Forbattringsmajligheter

Varfor utfora LCA

« Utforska och lar dig mer om livscykeln

 Stod produktutveckling och strategisk planering
* Anvands for marknadsforing

Hur LCA kan goras
» Jamforelse av tva (eller fler) produkter, processer eller tjanster
» Analysera forbattringar av en produkt (hot spot-analys)

2/8/2021 Chalmers tekniska hogskola



HUR LCA ANVANDS | BYGGBRANSCHE

«Jamfora produkter /
|ldentifiering av hotspots

PUR
M energy, heat
Stone wool ® chemical
Foam glass energy, electricity
Fibreboard transportation
Cellulose fibre M raw material
' ' ' B waste

0% 50% 100%
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LCA STANDARD

Life Cycle Assessment Framework

4 N

A 4

A 4

Interpretation

A 4

Goal and
Scope
Definition )
A
A\ 4
e ™
Inventory
analysis <
- J
A
A 4
e ™
Impact
assessment [¢
- J
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ISO 14040

Direct applications:
*Product development and
improvement

*Strategic planning
*Public policy making
*Marketing
*Benchmarking
*Ecolabels and product
declarations



STEGIEN LCA

[- Goal and Scope ]
. Goal and

Life Cycle Inventory [ Scope }
Definition
Life Cycle Impact Assessment

Interpretation




STUDIENS MAL OCH OMFATTNING

The goal definition shall unambiguously
state the intended application, the reason
for carrying out the study and the
intended audience

(ISO 14040)




FUNKTIONELL ENHET
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FUNKTIONELL ENHET

1kg 1m?2 with R=1
m2K/W Tm?

e

2/8/2021 Chalmers tekniska hogskola 34




SYSTEMGRANSER

*Vilka processer ska inkluderas?
*Enligt valda granser, olika resultat




SYSTEMGRANS —
VAGGA TILL GRAV

Raw Material
Extraction

Transport

HITLIE

Production

Product Life Cycle
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Use
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SYSTEMGRANS —
VAGGA TILL GRIND

Raw Material
Extraction

I

Transport

il

Production

X ]
Product Life Cycle £
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SYSTEMGRANS —
VAGGA TILL VAGGA

Raw Material
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Transport

Production

Product Life Cycle
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STAGES OF WHOLE-BUILDING LIFE
CYCLE ASSESSMENT EN 15978:2011 &5

Pre-use

ADDITIONAL

BUILDING LIFE CYCLE INFORMATION INFORMATION

Construction Potential

Product Stage Process Use Stage i Benefits and
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ATT SKAPA 1 KG MATERIAL ¢
RESULTERARI ...

25
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wood limestone Concrete C30/37 Mineral wool
mnichterneuerbare PE in Kwh memeuerbare PE in Kwh eco-indicator 99 in 1/10 Pt
= |PCC 100 in 100g CO2eq dkologische Knappheit in 100 Pt

2/8/2021 Chalmers tekniska hogskola

40



ATT SKAPA 1 M3 MATERIAL ;
RESULTERARI ...
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wood limestone Concrete C30/37 Mineral wool
mnichterneuerbare PE in Kwh memeuerbare PE in Kwh eco-indicator 99 in 1/10 Pt
®|PCC 100 in 100g CO2eq = dkologische Knappheit in 100 Pt
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Sheet1

		

												cumulative energy demand, fossil, nuclear & primary forest		cumulative energy demand, renewable biomass, wind, solar & geothermal		eco-indicator 99, (H,A), total		IPCC 2007, climate change		ecological scarcity 2006, total

				Name (ökologische Baustoffliste)		Default Entsorgung		Einheit		Dichte [kg/m3]		MJ-Eq		MJ-Eq		points		kg CO2-Eq		100UBP

				Massivholz Buche, Eiche, kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.89		20.58		0.10		0.16		4.3928671329				439.29

				Massivholz Buche, Eiche, kammergetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.06		20.21		0.09		0.11		3.5847552448				358.48

				Massivholz Buche, Eiche, luft- / kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.42		19.04		0.10		0.13		3.8159440559				381.59

				Massivholz Buche, Eiche, luft- / kammergetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		1.64		18.86		0.09		0.09		3.078041958				307.80

				Massivholz Buche, Eiche, luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luftgetrocknet		kg		780		1.32		16.66		0.08		0.07		2.5888461538				258.88

				Massivholz Buche, Eiche, sägerau, entrindet		Entsorgungsmix Schnittholz, Laubholz, feucht		kg		1105		0.82		11.69		0.05		0.05		1.6166515837				161.67

												nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, kammergetrocknet		kg		495		1.08		5.85		0.69		2.14		4.3775757576								0.21		437.76

				Schweiz, kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, kammergetrocknet		kg		495		0.94		5.84		0.65		1.25		4.008224805								0.13		400.82

				luftgetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.79		4.75		0.59		1.62		3.1875925926								0.16		318.76

				Schweiz, luftgetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.70		4.74		0.56		1.04		2.9467895735								0.10		294.68

				luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.52		4.74		0.50		1.08		2.4287037037								0.11		242.87

				Schweiz, luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.47		4.73		0.48		0.80		2.3100890317								0.08		231.01

				Skandinavien, sägerau, entrindet		Entsorgungsmix Schnittholz, Nadelholz, feucht		kg		765		0.49		4.04		1.20		0.92		3.9615686275								0.09		396.16

												3.87		21.06		0.07		0.21

												3.38		21.03		0.07		0.13

												2.84		17.09		0.06		0.16

												2.52		17.07		0.06		0.10

												1.86		17.05		0.05		0.11

												1.71		17.04		0.05		0.08

												1.76		14.55		0.12		0.09

				Flachglas und Fenster								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				2-IV Verglasung		Verglasung 2-IV in KVA		m2				447.6771589		7.023688		2.3316		31.166		31795

				2-IV Verglasung		Verglasung 2-IV VSG in KVA		m2				683.901542		11.511513		3.1255		43.707		43596

				3-IV Verglasung		Verglasung 3-IV in KVA		m2				871.9118433		14.59736		4.0298		56.907		58242

				Rrahmen Aluminium		-		m2				7216.224667		86.29566		34.626		490.81		494850

				Rahmen Holz		Holzfensterrahmen in KVA		m2				2318.77124		2273.18707		16.698		131.85		194940

				Rahmen Holz-Aluminium		Holz-Metallfensterrahmen in KVA		m2				3948.105439		2128.07431		23.841		247.39		313840

				Rahmen Kunststoff (PVC)				m2				5624.808		66.115385		25.229		246.44		341810

				Pfosten-Riegel-Fassade		-		m2				2421.6005		72.712456		12.58		153.46		201260

				Für Grafik								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				2-IV Verglasung								124.3547663611		1.9510244444		23.316		311.66		317.95

				2-IV Verglasung								189.9726505556		3.1976425		31.255		437.07		435.96

				3-IV Verglasung								242.19773425		4.0548222222		40.298		569.07		582.42

				Rrahmen Aluminium								2004.5068519444		23.9710166667		346.26		4908.1		4948.5

				Rahmen Holz								644.1031222222		631.4408527778		166.98		1318.5		1949.4

				Rahmen Holz-Aluminium								1096.6959552778		591.1317527778		238.41		2473.9		3138.4

				Rahmen Kunststoff (PVC)								1562.4466666667		18.3653847222		252.29		2464.4		3418.1

				Pfosten-Riegel-Fassade								672.6668055556		20.1979044444		125.8		1534.6		2012.6

				10% Rahmenanteil								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				2-IV Verglasung								124.3547663611		1.9510244444		23.316		311.66		317.95

				2-IV Verglasung								189.9726505556		3.1976425		31.255		437.07		435.96

				3-IV Verglasung								242.19773425		4.0548222222		40.298		569.07		582.42

				Rrahmen Aluminium								200.4506851944		2.3971016667		34.626		490.81		494.85

				Rahmen Holz								64.4103122222		63.1440852778		16.698		131.85		194.94

				Rahmen Holz-Aluminium								109.6695955278		59.1131752778		23.841		247.39		313.84

				Rahmen Kunststoff (PVC)								156.2446666667		1.8365384722		25.229		246.44		341.81

				Pfosten-Riegel-Fassade								67.2666805556		2.0197904444		12.58		153.46		201.26

				30% Rahmenanteil								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				2-IV Verglasung								124.3547663611		1.9510244444		23.316		311.66		317.95

				2-IV Verglasung								189.9726505556		3.1976425		31.255		437.07		435.96

				3-IV Verglasung								242.19773425		4.0548222222		40.298		569.07		582.42

				Rrahmen Aluminium								601.3520555833		7.191305		103.878		1472.43		1484.55

				Rahmen Holz								193.2309366667		189.4322558333		50.094		395.55		584.82

				Rahmen Holz-Aluminium								329.0087865833		177.3395258333		71.523		742.17		941.52

				Rahmen Kunststoff (PVC)								468.734		5.5096154167		75.687		739.32		1025.43

				Pfosten-Riegel-Fassade								201.8000416667		6.0593713333		37.74		460.38		603.78

				Stahl								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				Stahlprofil, blank, Primärpr. (0% Rec.)		-		kg		7850		29.7350593949		0.28818873		0.1421702		2.13694		3023.17

				Stahlprofil, blank, Sekundärpr. (100% Rec.)		-		kg		7850		15.3789589679		0.26650085		0.0794172		0.90392		2701.77

				Stahlprofil, blank, Rec.2000 (37% Rec.)		-		kg		7850		24.422929237		0.28015958		0.1189512		1.68065		2904.22

				Stahlprofil, blank, Rec.(85% Rec.)		-		kg		7850		17.5323740319		0.269754032		0.08883015		1.088873		2749.98

				Stahlprofil, blank, Rec.  2008 (98% Rec.)		-		kg		7850		15.6660809764		0.2669346076		0.08067226		0.9285804		2708.198

				verz. Stahlprofil, Primärpr. (0% Rec.)		-		kg		7850		41.8416988828		0.3664417236		0.3632020471		2.927895414		6901.5139490446

				verz. Stahlprofil,  Sekundärpr. (100% Rec.)		-		kg		7850		27.4855984558		0.3447538436		0.3004490471		1.694875414		6580.1139490446

				verz. Stahlprofil,  Rec. 2000 (37% Rec.)		-		kg		7850		36.5295687249		0.3584125736		0.3399830471		2.471605414		6782.5639490446

				verz. Stahlprofil,  Rec. (85% Rec.)		-		kg		7850		29.6390135198		0.3480070256		0.3098619971		1.879828414		6628.3239490446

				Für Grafik								nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				Stahlprofil, blank, Primärpr. (0% Rec.)								8.2597387208		0.080052425		1.421702		21.3694		30.2317

				Stahlprofil, blank, Sekundärpr. (100% Rec.)								4.2719330466		0.0740280139		0.794172		9.0392		27.0177

				Stahlprofil, blank, Rec.2000 (37% Rec.)								6.7841470103		0.0778221056		1.189512		16.8065		29.0422

				Stahlprofil, blank, Rec.(85% Rec.)								4.8701038978		0.0749316756		0.8883015		10.88873		27.4998

				Stahlprofil, blank, Rec.  2008 (98% Rec.)								4.3516891601		0.0741485021		0.8067226		9.285804		27.08198

				verz. Stahlprofil, Primärpr. (0% Rec.)								11.6226941341		0.1017893677		3.6320204713		29.2789541401		69.0151394904

				verz. Stahlprofil,  Sekundärpr. (100% Rec.)								7.6348884599		0.0957649566		3.0044904713		16.9487541401		65.8011394904

				verz. Stahlprofil,  Rec. 2000 (37% Rec.)								10.1471024236		0.0995590482		3.3998304713		24.7160541401		67.8256394904

				verz. Stahlprofil,  Rec. (85% Rec.)								8.2330593111		0.0966686182		3.0986199713		18.7982841401		66.2832394904

				Wärmedämmstoffe

				Glaswolle		Mineralwolle in Beseitigung		kg		30		45.53417		0.5618549		0.13189		1.4961		2213.3

				Schaumglas		Flachglas in Beseitigung		kg		110		19.431051074		1.00833391		0.089052		1.158		887.71

				Polystyrol expandiert (EPS)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		105.0732056297		0.38018537		0.37358		4.2121		3215.4

				Polystyrol extrudiert (XPS)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		99.2847582		0.5069814		0.39294		11.118		6488.7

				Weichfaserplatte, Schweiz		Entsorgungsmix Faserplatte weich		kg		140		10.9128169129		24.3318315628		0.0364013914		0.3975128321		553.3909107143

				Zellulosefasern (eingeblasen) (isofloc 2006)		Gummi, unspezifisch in KVA		kg				6.6718762636		0.055962468		0.031194929		0.3413570571		430.9358449541

				Glaswolle								12.6483805556		0.1560708056		1.3189		14.961		22.133

				Schaumglas								5.3975141872		0.2800927528		0.89052		11.58		8.8771

				Polystyrol expandiert (EPS)								29.1870015638		0.1056070472		3.7358		42.121		32.154

				Polystyrol extrudiert (XPS)								27.5790995		0.1408281667		3.9294		111.18		64.887

				Weichfaserplatte, Schweiz								3.0313380313		6.7588421008		0.3640139136		3.9751283214		5.5339091071

				Zellulosefasern (eingeblasen) (isofloc 2006)								1.8532989621		0.01554513		0.3119492901		3.4135705709		4.3093584495

				Polysterol

				Polystyrol expandiert (EPS)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		105.0732056297		0.38018537		0.37358		4.2121		3215.4

				Polystyrol extrudiert (XPS)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		99.2847582		0.5069814		0.39294		11.118		6488.7

				Polystyrol extrudiert (XPS, HFC-134a)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		105.129961193		0.5492997		0.52495		30.982		16351

				Polystyrol extrudiert (XPS, HFC-152a)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		98.97915911		0.5495574		0.36632		5.8474		3678.2

				Polystyrol extrudiert (XPS, CO2)		EPS-Isolation flammgeschützt in Beseitigung		kg		18		96.514456249		0.4645343		0.34025		3.8206		2962.9

				Polystyrol expandiert (EPS)								29.1870015638		0.1056070472		3.7358		42.121		32.154

				Polystyrol extrudiert (XPS)								27.5790995		0.1408281667		3.9294		111.18		64.887

				Polystyrol extrudiert (XPS, HFC-134a)								29.2027669981		0.15258325		5.2495		309.82		163.51

				Polystyrol extrudiert (XPS, HFC-152a)								27.4942108639		0.1526548333		3.6632		58.474		36.782

				Polystyrol extrudiert (XPS, CO2)								26.8095711803		0.1290373056		3.4025		38.206		29.629

												nichterneuerbare PE in Kwh		erneuerbare PE in Kwh		eco-indicator 99 in 1/10 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				Beton C 30/37		Entsorgungsmix, Beton bewehrt		kg		2380		0.575		0.004		0.003		0.110		90.559

				Beton C 25/30 speziell für Fundamente / Bodenplatten		Entsorgungsmix, Beton bewehrt		kg		2385		0.484		0.004		0.002		0.067		70.214

				Beton C 50/60 (hoch belastbar)		Entsorgungsmix, Beton bewehrt		kg		2440		0.691		0.005		0.003		0.133		103.119

				Kalksandstein		Entsorgungsmix, Kalksandstein		kg		1500		1.279		0.064		0.006		0.130		110.690

				Backstein		Entsorgungsmix, Backstein		kg		1000		2.574		0.227		0.011		0.239		153.570

				Porenbetonstein		Entsorgungsmix, Backstein		kg		600		3.250		0.078		0.014		0.412		264.520

				Beton C 30/37								0.16		0.00		0.03		1.10		0.91

				Beton C 25/30 (Fundamente)								0.13		0.00		0.02		0.67		0.70

				Beton C 50/60 (hoch belastbar)								0.19		0.00		0.03		1.33		1.03

				Kalksandstein								0.36		0.02		0.06		1.30		1.11

				Backstein								0.71		0.06		0.11		2.39		1.54

				Porenbetonstein								0.90		0.02		0.14		4.12		2.65

												nichterneuerbare PE in 1/10 Kwh		erneuerbare PE in 1/10 Kwh		eco-indicator 99 in 1/100 Pt		IPCC 100 in 100g CO2eq		ökologische Knappheit in 100 Pt

				Beton C 30/37								1.5970162429		0.0118153922		0.2852436975		1.10		0.91

				Beton C 25/30 (Fundamente)								1.3438309697		0.0116044281		0.215870021		0.67		0.70

				Beton C 50/60 (hoch belastbar)								1.9188681852		0.0136876821		0.339557377		1.33		1.03

				Kalksandstein								3.55310315		0.1776915806		0.59037		1.30		1.11

				Backstein								7.1491589622		0.6298507306		1.135		2.39		1.54

				Porenbetonstein								9.0277161083		0.2172655833		1.4025		4.12		2.65

				Beton C 30/37								380.0898658056		2.8120633333		67.888		2615.6		2155.3

				Beton C 25/30 (Fundamente)								320.5036862778		2.7676561111		51.485		1597.4		1674.6

				Beton C 50/60 (hoch belastbar)								468.2038371944		3.3397944444		82.852		3249.1		2516.1

				Kalksandstein								532.9654725		26.6537370833		88.5555		1955.7		1660.35

				Backstein								714.9158962222		62.9850730556		113.5		2386.3		1535.7

				Porenbetonstein								541.6629665		13.035935		84.15		2470.26		1587.12

				Beton C 30/37								3800.8986580556		28.1206333333		678.88		2615.6		2155.3

				Beton C 25/30 (Fundamente)								3205.0368627778		27.6765611111		514.85		1597.4		1674.6

				Beton C 50/60 (hoch belastbar)								4682.0383719444		33.3979444444		828.52		3249.1		2516.1

				Kalksandstein								5329.654725		266.5373708333		885.555		1955.7		1660.35

				Backstein								7149.1589622222		629.8507305556		1135		2386.3		1535.7

				Porenbetonstein								5416.629665		130.35935		841.5		2470.26		1587.12

				Beton C 30/37		Entsorgungsmix, Beton bewehrt		kg		2380		0.5749258474		0.0042535412		0.002852437		0.1098991597		90.5588235294

				Beton C 25/30 speziell für Fundamente / Bodenplatten		Entsorgungsmix, Beton bewehrt		kg		2385		0.4837791491		0.0041775941		0.0021587002		0.0669769392		70.213836478

				Beton C 50/60 (hoch belastbar)		Entsorgungsmix, Beton bewehrt		kg		2440		0.6907925467		0.0049275656		0.0033955738		0.1331598361		103.118852459

				Kalksandstein		Entsorgungsmix, Kalksandstein		kg		1500		1.279117134		0.063968969		0.0059037		0.13038		110.69

				Backstein		Entsorgungsmix, Backstein		kg		1000		2.5736972264		0.226746263		0.01135		0.23863		153.57

				Porenbetonstein		Entsorgungsmix, Backstein		kg		600		3.249977799		0.07821561		0.014025		0.41171		264.52

														0.029610084

														0.0308033543						54.8235294118

														0.0347102459						41.7266247379

														0.055708						64.6147540984

														0.028585						63.476

														0.1209						122.72

																				192.74

				Glaswolle				30				12.6483805556		0.1560708056		1.3189		14.961		22.133

				Schaumglas				110				5.3975141872		0.2800927528		0.89052		11.58		8.8771

				Polystyrol expandiert (EPS)				18				29.1870015638		0.1056070472		3.7358		42.121		32.154

				Polystyrol extrudiert (XPS)				18				27.5790995		0.1408281667		3.9294		111.18		64.887

				Weichfaserplatte, Schweiz				140				3.0313380313		6.7588421008		0.3640139136		3.9751283214		5.5339091071

				Zellulosefasern (eingeblasen) (isofloc 2006)				50				1.8532989621		0.01554513		0.3119492901		3.4135705709		4.3093584495

				Glaswolle								64.5067408333		0.7959611083		6.72639		76.3011		112.8783

				Schaumglas								112.8080465129		5.8539385331		18.611868		242.022		185.53139

				Polystyrol expandiert (EPS)								89.3122247852		0.3231575645		11.431548		128.89026		98.39124

				Polystyrol extrudiert (XPS)								76.945687605		0.392910585		10.963026		310.1922		181.03473

				Weichfaserplatte, Schweiz								78.5116550119		175.0540104098		9.4279603615		102.955823525		143.328245875

				Zellulosefasern (eingeblasen) (isofloc 2006)								17.60634014		0.1476787349		2.9635182559		32.4289204231		40.9389052706

						Beton C 30/37		Entsorgungsmix, Beton bewehrt		kg		2380		5.75E-01		2.96E-02		4.25E-03		2.85E-03		5.48E+01		1.10E-01		9.06E+01

				Konstruktionsholz		Entsorgungsmix Schnittholz, Nadelholz, kammergetrocknet		kg		495		3.381		21.030		0.065		0.125		400.822

				Kalksandstein		Entsorgungsmix, Kalksandstein		kg		1500		1.279		0.064		0.006		0.130		110.690

				Beton C 30/37		Entsorgungsmix, Beton bewehrt		kg		2380		0.5749258474		0.0042535412		0.002852437		0.1098991597		90.5588235294

				Glaswolle		Mineralwolle in Beseitigung		kg		30		45.53417		0.5618549		0.13189		1.4961		2213.3

												1673.4362444975		10409.867066445		32.3965499458		62.0118603502		198407.127845112

												1918.675701		95.9534535		8.85555		195.57		166035

												1368.3235169		10.123428		6.7888		261.56		215530

												1366.0251		16.855647		3.9567		44.883		66399

				Konstruktionsholz								0.9390775783		5.8416762438		0.6544757565		1.2527648556		4.008224805

				Kalksandstein								0.355310315		0.0177691581		0.059037		1.3038		1.1069

				Beton C 30/37								0.1597016243		0.0011815392		0.0285243697		1.0989915966		0.9055882353

				Glaswolle								12.6483805556		0.1560708056		1.3189		14.961		22.133

				Konstruktionsholz								464.8434012493		2891.6297406792		323.9654994578		620.1186035022		1984.0712784511

				Kalksandstein								532.9654725		26.6537370833		88.5555		1955.7		1660.35

				Beton C 30/37								380.0898658056		2.8120633333		67.888		2615.6		2155.3

				Glaswolle								379.4514166667		4.6821241667		39.567		448.83		663.99
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												cumulative energy demand, fossil, nuclear & primary forest		cumulative energy demand, renewable biomass, wind, solar & geothermal		eco-indicator 99, (H,A), total		IPCC 2007, climate change		ecological scarcity 2006, total

																								Volumen pro m2								A												B												C

										Dichte														a		b		c

				Ortbeton						2380		0.16		0.00		0.00		0.11		90.56				0.15		0.00		0.00				57.0134798708		0.4218095		1.01832		39.234		32329.5				0		0		0		0		0				0		0		0		0		0

				WDV						30		27.78		0.49		0.37		4.32		4304.10				0.22		0.00		0.00				183.3773414165		3.231907085		2.4585		28.48032		28407.06				0		0		0		0		0				0		0		0		0		0

				Kunststoffputz						1700		1.41		0.01		0.02		0.19		206.71				0.02		0.00		0.00				35.9520461402		0.2518200792		0.471495		4.87764		5271.105				0		0		0		0		0				0		0		0		0		0

				Gipsputz						1500		0.43		0.03		0.01		0.08		140.72				0.00		0.02		0.00				0		0		0		0		0				9.6102960875		0.7792699562		0.2269125		1.8123075		3166.2				0		0		0		0		0

				Kalksandstein						1500		0.36		0.02		0.01		0.13		110.69				0.00		0.24		0.00				0		0		0		0		0				127.9117134		6.3968969		2.125332		46.9368		39848.4				0		0		0		0		0

				MFW						30		12.65		0.16		0.13		1.50		2213.30				0.00		0.20		0.24				0		0		0		0		0				75.8902833333		0.9364248333		0.79134		8.9766		13279.8				90.3094371667		1.1143455517		0.9416946		10.682154		15802.962

				Verblender						2380		0.21		0.01		0.00		0.12		109.79				0.00		0.12		0.00				0		0		0		0		0				57.607943554		2.8374640179		1.13571815		33.194336		30049.523				0		0		0		0		0

				Gipskarton						800		1.60		0.06		0.03		0.35		353.11				0.00		0.00		0.01				0		0		0		0		0				0		0		0		0		0				15.95701475		0.6097918611		0.27891		3.543		3531.1

				OSB						594		3.80		6.21		0.06		0.53		1125.86				0.00		0.00		0.02				0		0		0		0		0				0		0		0		0		0				49.6754056749		81.1098192056		0.816596		6.88534		14712.72

				Konstruktionsholz						540		0.70		4.74		0.06		0.10		294.68				0.00		0.00		0.05				0		0		0		0		0				0		0		0		0		0				18.1710685644		122.9282059059		1.4613210982		2.6860111728		7638.0785745654

				Holzfaserplatte						140		3.03		6.76		0.04		0.40		553.39				0.00		0.00		0.02				0		0		0		0		0				0		0		0		0		0				8.4877464878		18.9247578821		0.1019238958		1.11303593		1549.49455

				Zementgebundene Spanplatte						1200		1.50		0.82		0.02		0.62		407.63				0.00		0.00		0.01				0		0		0		0		0				0		0		0		0		0				17.9721230272		9.8293600278		0.27617		7.4619		4891.6

												0.57		0.00

												100.02		1.76

												5.08		0.04

												1.54		0.12

												1.28		0.06

												45.53		0.56

												0.76		0.04

												5.74		0.22
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SKAPAR 1 KVM VAGG

Alla tre vaggar har ett U-varde pa cirka 0,15 W / m?K

inside inside inside
outside outside outside
Make-up: Make-up: Make-up:
150 mm concrete 15 mm gipsum plaster 12,5 mm gipsum board
220 mm EPS 240 mm limestone 22 mm OSB

15 mm plaster

2/8/2021

200 mm mineral wool
10 mm air
115 mm brick

Chalmers tekniska hogskola

280 mm mineral wool/ wood
20 mm wood fibre board
10 mm cement based board
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Sheet1

		

												cumulative energy demand, fossil, nuclear & primary forest		cumulative energy demand, renewable biomass, wind, solar & geothermal		eco-indicator 99, (H,A), total		IPCC 2007, climate change		ecological scarcity 2006, total

				Name (ökologische Baustoffliste)		Default Entsorgung		Einheit		Dichte [kg/m3]		MJ-Eq		MJ-Eq		points		kg CO2-Eq		100UBP

				Massivholz Buche, Eiche, kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.89		20.58		0.10		0.16		4.3928671329				439.29

				Massivholz Buche, Eiche, kammergetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.06		20.21		0.09		0.11		3.5847552448				358.48

				Massivholz Buche, Eiche, luft- / kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		2.42		19.04		0.10		0.13		3.8159440559				381.59

				Massivholz Buche, Eiche, luft- / kammergetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luft-/kammergetrocknet		kg		715		1.64		18.86		0.09		0.09		3.078041958				307.80

				Massivholz Buche, Eiche, luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Laubholz, luftgetrocknet		kg		780		1.32		16.66		0.08		0.07		2.5888461538				258.88

				Massivholz Buche, Eiche, sägerau, entrindet		Entsorgungsmix Schnittholz, Laubholz, feucht		kg		1105		0.82		11.69		0.05		0.05		1.6166515837				161.67

				kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, kammergetrocknet		kg		495		1.08		5.85		0.69		2.14		4.3775757576								0.21		437.76

				Schweiz, kammergetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, kammergetrocknet		kg		495		0.94		5.84		0.65		1.25		4.008224805								0.13		400.82

				luftgetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.79		4.75		0.59		1.62		3.1875925926								0.16		318.76

				Schweiz, luftgetrocknet, gehobelt		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.70		4.74		0.56		1.04		2.9467895735								0.10		294.68

				luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.52		4.74		0.50		1.08		2.4287037037								0.11		242.87

				Schweiz, luftgetrocknet, rauh		Entsorgungsmix Schnittholz, Nadelholz, luftgetrocknet		kg		540		0.47		4.73		0.48		0.80		2.3100890317								0.08		231.01

				Skandinavien, sägerau, entrindet		Entsorgungsmix Schnittholz, Nadelholz, feucht		kg		765		0.49		4.04		1.20		0.92		3.9615686275								0.09		396.16

												3.87		21.06		0.07		0.21

												3.38		21.03		0.07		0.13

												2.84		17.09		0.06		0.16

												2.52		17.07		0.06		0.10

												1.86		17.05		0.05		0.11

												1.71		17.04		0.05		0.08

												1.76		14.55		0.12		0.09
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nichterneuerbare Primärenergie in kWh
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eco-indicator 99 in 1/10 Pt.

IPCC 100 in 100g CO2eq

ökologische Knappheit in 100 Pt.



Sheet2

												cumulative energy demand, fossil, nuclear & primary forest		cumulative energy demand, renewable biomass, wind, solar & geothermal		eco-indicator 99, (H,A), total		IPCC 2007, climate change		ecological scarcity 2006, total

																								Volumen pro m2								A										B										C

										Dichte														a		b		c				A/ nicht_ern_Prim		A/ ern_Prim		A/ eco99		A/ IPCC		A/ öko_knapp		B/ nicht_ern_Prim		B/ ern_Prim		B/ eco99		B/ IPCC		B/ öko_knapp		C/ nicht_ern_Prim		C/ ern_Prim		C/ eco99		C/ IPCC		C/ öko_knapp

				Ortbeton						2380		0.16		0.00		0.00		0.11		90.56				0.15		0.00		0.00				57.0134798708		0.4218095		1.01832		39.234		32329.5		0		0		0		0		0		0		0		0		0		0

				WDV						30		27.78		0.49		0.37		4.32		4304.10				0.22		0.00		0.00				183.3773414165		3.231907085		2.4585		28.48032		28407.06		0		0		0		0		0		0		0		0		0		0

				Kunststoffputz						1700		1.41		0.01		0.02		0.19		206.71				0.02		0.00		0.00				35.9520461402		0.2518200792		0.471495		4.87764		5271.105		0		0		0		0		0		0		0		0		0		0

				Gipsputz						1500		0.43		0.03		0.01		0.08		140.72				0.00		0.02		0.00				0		0		0		0		0		9.6102960875		0.7792699562		0.2269125		1.8123075		3166.2		0		0		0		0		0

				Kalksandstein						1500		0.36		0.02		0.01		0.13		110.69				0.00		0.24		0.00				0		0		0		0		0		127.9117134		6.3968969		2.125332		46.9368		39848.4		0		0		0		0		0

				MFW						30		12.65		0.16		0.13		1.50		2213.30				0.00		0.20		0.24				0		0		0		0		0		75.8902833333		0.9364248333		0.79134		8.9766		13279.8		90.3094371667		1.1143455517		0.9416946		10.682154		15802.962

				Verblender						2380		0.21		0.01		0.00		0.12		109.79				0.00		0.12		0.00				0		0		0		0		0		57.607943554		2.8374640179		1.13571815		33.194336		30049.523		0		0		0		0		0

				Gipskarton						800		1.60		0.06		0.03		0.35		353.11				0.00		0.00		0.01				0		0		0		0		0		0		0		0		0		0		15.95701475		0.6097918611		0.27891		3.543		3531.1

				OSB						594		3.80		6.21		0.06		0.53		1125.86				0.00		0.00		0.02				0		0		0		0		0		0		0		0		0		0		49.6754056749		81.1098192056		0.816596		6.88534		14712.72

				Konstruktionsholz						540		0.70		4.74		0.06		0.10		294.68				0.00		0.00		0.05				0		0		0		0		0		0		0		0		0		0		18.1710685644		122.9282059059		1.4613210982		2.6860111728		7638.0785745654

				Holzfaserplatte						140		3.03		6.76		0.04		0.40		553.39				0.00		0.00		0.02				0		0		0		0		0		0		0		0		0		0		8.4877464878		18.9247578821		0.1019238958		1.11303593		1549.49455

				Zementgebundene Spanplatte						1200		1.50		0.82		0.02		0.62		407.63				0.00		0.00		0.01				0		0		0		0		0		0		0		0		0		0		17.9721230272		9.8293600278		0.27617		7.4619		4891.6

																																A/ nicht_ern_Prim		A/ ern_Prim		A/ eco99		A/ IPCC		A/ öko_knapp				B/ nicht_ern_Prim		B/ ern_Prim		B/ eco99		B/ IPCC		B/ öko_knapp				C/ nicht_ern_Prim		C/ ern_Prim		C/ eco99		C/ IPCC		C/ öko_knapp

																														Ortbeton		57.0134798708		0.4218095		101.832		392.34		323.295				0		0		0		0		0				0		0		0		0		0

												0.57		0.00																WDV		183.3773414165		3.231907085		245.85		284.8032		284.0706				0		0		0		0		0				0		0		0		0		0

												100.02		1.76																Kunststoffputz		35.9520461402		0.2518200792		47.1495		48.7764		52.71105				0		0		0		0		0				0		0		0		0		0

												5.08		0.04																Gipsputz		0		0		0		0		0				9.6102960875		0.7792699562		22.69125		18.123075		31.662				0		0		0		0		0

												1.54		0.12																Kalksandstein		0		0		0		0		0				127.9117134		6.3968969		212.5332		469.368		398.484				0		0		0		0		0

												1.28		0.06																MFW		0		0		0		0		0				75.8902833333		0.9364248333		79.134		89.766		132.798				90.3094371667		1.1143455517		94.16946		106.82154		158.02962

												45.53		0.56																Verblender		0		0		0		0		0				57.607943554		2.8374640179		113.571815		331.94336		300.49523				0		0		0		0		0

												0.76		0.04																Gipskarton		0		0		0		0		0				0		0		0		0		0				15.95701475		0.6097918611		27.891		35.43		35.311

												5.74		0.22																OSB		0		0		0		0		0				0		0		0		0		0				49.6754056749		81.1098192056		81.6596		68.8534		147.1272

												13.68		22.34																Konstruktionsholz		0		0		0		0		0				0		0		0		0		0				18.1710685644		122.9282059059		146.1321098197		26.8601117281		76.3807857457
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STEGIEN LCA

Goal and Scope
[- Life Cycle Inventory ]
Life Cycle Impact Assessment

Interpretation [ inventory }

analysis




LIVSCYKELINVENTERING

» Datainsamling och berakningsforfaranden for att
kvantifiera relevanta in- och utgangar fran ett
produktsystem (ISO 14040).

 Behov av att ett forsta allmant flodesschema for
systemet studeras.

* Behover inte innehalla alla detaljer i livscykeln.




INITIALT FLODESSCHEMA -

System boundary LCA for mfh11
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STEGIEN LCA

Goal and Scope
Life Cycle Inventory

[- Life Cycle Impact Assessment]
Interpretation

Impact
assessment




VARFOR
KONSEKVENSBEDOMNING?

oL Cl-resultat ar en lang lista med in- och utgangar till naturen

eInte latt att dra slutsatser

Consumption

Emission to air

Emission to soil

Emission to water
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LCI

1kg Fe
1kg Ni
1kg sand

1kg CO,
1kg CH,
1kg SO,
1kg NO,

1kg Hg

1kg Cu

Impact categories

Depletion of resources

Climate Change

Acidification

Toxicity

49




LCIA-METODER

* Midpoint methods
=CML
EDIP
»ReCiPe
= Ecological Scarcity

*Endpoint Methods
= Eco-indicator 99
=ReCiPe
=IMPACT 2002




MIDPOINT INDICATORS

Karakterisering av LCIl genom potentiella effekter
* Human-toxicity
* Eco-toxicity
* Freshwater depletion

Global Warming Potential (GWP)

*Mineral resource depletion (IPCC2001, CML2001)
IPCC CML 200

¢ etC 20 100 500 20 100 500
CO2 1 1 1 1 1 1
CHa 62 23 7 56 21 65
N20 275 206 156 280 310 170
HFC 23 9400 12000 10000 g100 1700 g8o0
HALON-1301 7900 6900 2700 6200 5600 2200
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ENDPOINT INDICATOR

Normaliserad och viktad

Ex: ReCiPe

2/8/2021

| Ozonedepletion | DTSRI 1D

[ Humtox

B84 Hazard. W. Dose

Radiation

Emd Absorbed Dose

[ Particulate Form.

Raw mat.

[ Climate Change

Land use
co2 [ Terr.Ecotox
V0§ [ Terr. Acidif.

| Agr.LandOcc.

e —

& Transiomed area B

S02

NOX | Urban Land Oce.

CFC | Nat. Land Transf.
Cd

[ Marine Ecotox.

=Y Hazard W. Conc.

CHALMERS

UNIVERSITY OF TECHNOLOGY

y3[eay uewny

JA-sa1dadg
swayshsoo]
8J09s a|Buig

Marine w

PAH Damage

DDT [MarineEutr. | [FRIENAN®
| FreshwaterEutr. |+ Fresh.w -
| FreshW. Ecotox |—> Damage -E_g
| Fossilfuel Cons. [— BiEue L ICu § 5
[ Minerals Cons. [ It oL 2 &

[CWaterCons: T} IINETTTNED. ...

Environmental Mechanism Part 1

Chalmers tekniska hogskola

Midpoint

Mechanism Part 2 Endpoint




SLUTSATSER OM LCA

« LCA kan hjalpa till att fatta valgrundade beslut om en produkts
miljopaverkan

* Att gora ett valgrundat val mellan produkter och jamfora produkter
« Att identifiera forbattringspotentialer for en produkt (hot spot-analys)

 Olika LCA ger olika resultat beroende pa funktionell enhet,
systemgranser etc.

« Sallan sa att en produkt ar den «bast presterande» produkten i alla
miljokategorier

« LCA hjalper till att lyfta fram dessa avvagningar




STEGIEN LCA

Goal and Scope

_ 4 )
Life Cycle Inventory
Life Cycle Impact Assessment
[ Interpretation ] Interpretation

N /




ENVIRONMENTAL LABELING

Voluntary measure:
So-called ,soft” instruments without any binding character

*
* X % T
TUVE s s
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Naturlond
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ENVIRONMENTAL LABELS
CLASSIFICATION

~ 8

* Productinformation
conveyed through a
list of parameters

e No evaluation, just
data

* Product declaration of
companies not
independently verified

* Risk of greenwashing

- YPE

R The ISO standards classify
environmental labels in three
categories; a fourth group, that
we call “Type I-like”, has a
verification and certification

process similar to that of
ecolabels but focuses on single

T2
HE - % issues (e.g. energy consumption,

sustainable forestry, etc.)
Source: https://www.ungm.org/Areas/Public/Downloads/Env_Labels_Guide.pdf
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SVENSKA KLIMATMAL OCH ATGARDER
VIDTAGNA AV TRAFIKVERKET

 Sverige borde inte ha nagra nettoklimatgasutslapp ar 2045

CHALMERS

» Sverige borde vara ett av de forsta fossilfria landerna i varlden

* Infrastrukturer (byggande, drift och underhall) star for 5-10% av
klimatutslappen fran vagar och jarnvagar

« Sedan 2015 beraknar Trafikverket klimatpaverkan ur ett LCA-perspektiv
for alla storre investeringsprojekt

* Klimatkalkyl (https://www.trafikverket.se/tjanster/system-och-
verktyg/Prognos--och-analysverktyg/Klimatkalkyl/)




SWEDISH CLIMATE GOALS AND ACTIONS
TAKEN BY BOVERKET

From January 1, 2022 a climate declaration for
buildings will be required

v
v
\

Byggskede Anvandnings Slutskede
-skede




BOVERKETS PROPOSAL FOR GHG
EMISSION CALCULATION OF BUILDINGS*

g B
A® s W

Foljande byggnadsdelar ska inga:
/ * barande konstruktionsdelar,
Byggskedet klimatskarm och innervaggar

Climate declaration for buildings
(https://www.boverket.se/sv/byggande/uppdrag/klimatdeklaration/)



https://www.boverket.se/sv/byggande/uppdrag/klimatdeklaration/

KONSTRUKTIVE MATERIALER

GRoNN MATERIALGUIDE

VEILEDER | MILJBRIKTIG MATERIALVALG

VERsion 2.2
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KONSTRUKTIVE MATERIALER

SAMMENLIGNING KLIMAGASSUTSLIPP RESSURSGRUNNLAG AVHENDING KIEMIKALIEINNHOLD INNEKLIMA MIU@DOKUMENTASION
— C 1 C )] E
FORMYBART / IKKE FORNYB.  RIKELIG / TRUET OMBRUK  GIENVINN.  DEPONI LAV RISKD HEY RISIKD Lav RISIKO HEY RISIKD '/j [mll ::r: S D w
BETONG ( I = & G E— | E— = ) .
( 5]
KONSTRUKSIONSVIRKE ( = =) &= ) = ) = ) . 4
( [0
LIMTRE T = > & - )  S— | So——— . .
MASSIVTRE L LO = ) &= - ) = I =) . L]
- I
STAL ( Co & - | E— S — .
2021-02-08 Chalmers tekniska hogskola 60




,GRONA BYGGNADER* VS
~HALLBARA BYGGNADER*

1a Generation ,,Grona byggnader*
* Bedomning av den "grona" prestationen

» Byggcertifiering huvudsakligen baserad pa 1
pelare (ekologi)

22 Generation ,,Hallbara byggnader*
* Helhetsbedomning

» Fokusera pa alla tre hallbarhetspelare
(ekologi, ekonomi, samhalle)
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1. Generation

EREEANM |
1
| Hoe |
i
T S [T== |
Green Globes | | _
. LEASBEE i
T E
Gresn Star I
2. Generation
' 1 1 :
| LEnsE [
f A
| DGNE : |

Source: Abb. 1.30 aus ,,Zertifizierungssysteme fiir
Gebdude*, Detail Green Books, 2010



,GRONA BYGGNADER* VS
~HALLBARA BYGGNADER*

1. Generation "Green Buildings"

2. Generation "Sustainable

Economic aspects

Buildings"

BREEAM LEED DGNB

Energy Energy & Climate Impacts on the global and local

Water Efficient water use environment
Environmental Materials Materials & Resources Resource use & Waste production
aspects Emissions

Waste

Management (LCC) - Life cycle costs

Value creation

Social aspects

Health & Comfort

Comfort & Indoor
Environmental Quality

Health, Comfort, User satisfaction

Functionality
Design Quality
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Killa: Illustration baserad pa figur 4.11a fran«Zertifizierungssysteme fiir Gebdude», Detail Green Books, 2010
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HISTORISK UTVECKLING

LEED Italy
DGR Inte[rf:ti?mal

MINERGIE BEl;F;I:;I ‘:.:;EO Bgs:lu BI;EE.?H

e | | wae | | e | | s | (SO | L | || | e | | | [ome] | i | |acvas| | B

Killa: Illustration baserad pa figur 1.32 frdan «Zertifizierungssysteme fiir Gebdudey, Detail Green Books, 2010
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VARFOR
BYGGCERTIFIERINGSSYSTEM?

Minska avfall som skickas till deponier

Spara energi och vatten

Lagre driftskostnader

Minska skadliga vaxthusgasutslapp

Certifierade byggnader genererar ett hogre varde (Oka tillgangsvardet)
Okad marknadsforbarhet

Investerings- och avkastningssakerhet (riskminimering)
Hogre attraktivitet for hyresgaster och kopare (hogre hyror)
Halsosammare liv och arbetsmiljo

Demonstration av foretagens sociala ansvar

Fordelar med allman bild

Fordelar i konkurrens

Hogre prestanda
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DE VANLIGASTE SYSTEMEN
BREEAIVI® BRE Environmental Assessment Method

Leadership in Energy and Environmental Design (US)
" WELL (US)

Deutsches Gutesiegel fur Nachhaltiges Bauen (D)

sls ==
isd 3.0 Miljsbyggnad (SE)

NollCO, (SE)

Nolco,
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GRUPPARBETE (TOTALT 30 MINUTER)

1. Dela upp klassen i 3 grupper
* Grupp 1: Planeringsteam for ett flerfamiljshus i tra (FFH)
* Grupp 2: Planeringsteam for ett flerfamiljshus i betong
* Grupp 3: Potentiellt konsortium av investerare / agare till en FFH

2. Grupp 1 + 2: Forbered en argumentation for ert materialkoncept (10 min.)

3. Grupp 3: Utveckla en lista dver grundlaggande och materiella
konceptrelaterade krav som byggnaden ska uppfylla (10 min.)

4. Forsaljningssamtal 1: Grupp 1 med grupp 3 (5 min.)
5. Forsaljningssamtal 2: Grupp 2 med grupp 3 (5 min.)
6. Allman diskussion (10 min.)
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AVSLUTANDE ORD

Det finns inget hallbart byggmaterial i sig - hallbarhetsprestanda beror
pa anvandningsfall,

platsen och

korrekt planering, utforande och underhall.

Ofta ar kombinationen av lampliga material nyckeln till en optimerad
|Osning.

Hallbart materialval bestams av CE-design och konstruktionsstrategier,
vardebehallnings processer, livslangd, materialtyper etc.
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