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Frontrunning governments and companies are already developing innovative policies and products to     

accelerate decarbonisation throughout the buildingɄs lifetime. ϥn parallel, EU policy proposals like the EPBD 

recast, the Renovation Wave and the Circular Economy Action Plan illustrate the awareness among 

policymakers about circularity and WLC and indicate a broadening of the scope from the operational  

emissions occurring during the use-phase of a building, towards emission during its entire life cycle.        

Lifecycle assessments (LCA) of both, construction products as well as complete buildings shed light on   

where other emissions occur and provide direction towards achieving comprehensive emission reductions. 

ϥnsights obtained by LCAs are used by EU Member States to regulate the emissions over the entire lifetime, 

and construction companies develop products that have a better WLC performance and illustrate              

low-carbon construction is possible today.  

ϥntegrating a life-cycle perspective into the building and construction sector is crucial to 

decarbonise the European building stock. ϥt will allow to account for carbon emission along the 

buildingɅs life-cycle (whole-life carbon, WLC) and introduce circularity principles in 

construction. Ample examples in the EU already showcase how to reduce embodied emissions 

and improve circularity in the building sector. 
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1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0802&qid=1641802763889  
2 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0662&from=EN 

3 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0098&from=EN  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0802&qid=1641802763889
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0662&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020DC0098&from=EN
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ϥn a ɲrst section we present policies that EU Member states have already implemented in to foster 

circularity and to regulate WLC. Secondly, we will showcase examples of solutions developed by the 

construction industry illustrating innovative ways forward. The examples in this report have been 

researched in the context of the German project ɈKreisläufe Konstruieren ɀ Ein Lebenszyklusperspektive für 

Gebäudeɉ.  

THE EPBD RECAST 

The EPBD recast has been published in December 2021 as part of the Fit for 55 

legislative package, aiming to reduce the EU carbon emissions by 55% in 2030 as 

part of a vision for a climate neutral continent by 2050. The EPBD recast includes 

requirements for EU Member States to measure WLC for new construction    

projects in line with the Level(s) Framework starting in 2027. The recast proposal 

also includes a draft guideline for calculation of Global Warming Potential and 

should be mentioned on energy performance certiɲcates (EPCs). 

THE RENOVATϥON WAVE 

The Renovation Wave aims to drastically improve the energy performance of the existing building stock to 

achieve the 2030 GHG-reduction target in the building sector through a wide range of policies and 

measures including an increase of the renovation rate to at least 2%. Among its key principles are           

life-cycle thinking and circularity, focussing on resource eʛciency, promoting green infrastructure and use 

of bio-based materials. One of the key actions part of the Renovation Wave includes the development of a  

2050 WLC performance roadmap.  

THE CϥRCULAR ECONOMY ACTϥON PLAN (CEAP) 

The plan is one of the pillars of the EU Green Deal and includes measures to stimulate the circular      

economy, covering the complete life-cycle of products. While the Eco-Design Directive is essential to inte-

grate life-cycle thinking into the design phase of products, the CEAP also aims to improve circularity of             

construction products speciɲcally through the Construction Product Regulation, integration of the Level(s) 

framework into public procurement and set material recovery targets for EU demolition and construction 

waste. 

https://www.bpie.eu/publication/eine-lebenszyklusperspektive-fur-gebaude-der-europaische-rechtsrahmen-und-gute-beispiele-aus-den-mitgliedstaaten/
https://www.bpie.eu/publication/eine-lebenszyklusperspektive-fur-gebaude-der-europaische-rechtsrahmen-und-gute-beispiele-aus-den-mitgliedstaaten/
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The Danish regulation for sustainable construction (ɈNational strategi for bæredygtigt byggeriɉ) requires life 

cycle assessments for all new buildings from 2023 on. For renovation projects with a ɳoor area smaller than 

1000 m2, a life cycle analysis is also mandatory. For residential and non-residential buildings with a ɳoor  

area larger than 1000 m2, an upper limit for CO2 emissions per square meter applies [1]
4. The regulation 

foresees that the upper limit of 12 kg CO2 eq/m
2/year for emissions during the whole life cycle of buildings 

with a ɳoor area larger than 1000m2  will be gradually reduced in the future, once the construction industry 

has gained more experience with sustainable construction techniques. 
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ϥn 2020, the government of Sweden presented a draft law, the ɈClimate Declarationsɉ (Klimatdeklaration) for 

buildings, to be implemented in 2022.5 Project developers will then be required to provide a climate         

declaration for each new building, including information on the environmental impact of the building 

throughout its life cycle. During the initial phase, there will be no cap on emissions, but it has been proposed 

to introduce caps from 2027 onwards.6 

 

Sweden is also a positive example for the digitalization of the construction sector, which can also help to 

reduce carbon  emissions: through the digital storage of building information and calculation of emissions, 

emission hot spots can be identiɲed and accordingly be eϜectively reduced. Building ϥnformation Modelling 

(BϥM) can facilitate this process, as it allows relevant data - including on emissions - to be digitally modelled, 

recorded and combined. The use of BϥM in public tender processes is already mandatory in eight European 

countries.7, 8 The use of digital building logbooks, which among other data also store information on      

emissions, as for example in the case of the Swedish climate declaration9 shows the manifold opportunities 

for emission reductions in the construction sector through digitalisation.10 

4 Danish Domestic and Building Ministry, ɈNew agreement ensures sustainable construction - Denmark,ɉ 2021. https://
im.dk/nyheder/nyhedsarkiv/2021/mar/ny-aftale-sikrer-baeredygtigt-byggeri.   
5   https://www.regeringen.se/4a4044/contentassets/3e13a513131b447f8b1e41eddcbbf6b5/klimatdeklaration-for-
byggnader-ds-20204.pdf  
6 https://www.boverket.se/globalassets/publikationer/dokument/2020/regulation-on-climate-declarations-for-
buildings.pdf  
7   Spain, ϥtaly, Germany, the United Kingdom, Belgium, the Netherlands and Finland. 

8https://www.researchgate.net/
publication/339018632_Supporting_digitalisation_of_the_construction_sector_and_SMEs_ϥncluding_ Build-
ing_ϥnformation_Modelling_EUROPEAN_COMMϥSSϥON_LEGAL_NOTϥCE  
9  The Swedish authorities have a central database to store climate declarations. Project developers are required to 
store the underlying data for 5 years.  
10https://www.boverket.se/en/start/building-in-sweden/developer/rfq-documentation/climate-declaration/questions/  

https://www.boverket.se/en/start/building-in-sweden/developer/rfq-documentation/climate-declaration/questions/


 Dhh5 tw!/¢L/9 .wL9CLbD 

4 

Since 2018, all construction projects required a permit to calculate and report on the environmental impact 

of a project. For this purpose, an environmental assessment methodology has been developed, which is 

managed and regularly updated by the national environmental database (Nationale milieudatabase). This 

methodology is based on life-cycle assessment. The diϜerent impact categories are collected and translated 

into so-called Ɉshadow costsɉ11 of a project, which must not exceed the legal upper limits. The goal is to    

reduce the shadow costs of new construction projects from ɚ1.0/m²/year in 2018 to EU 0.5/m²/year by 2030. 

The city of Amsterdam has signed an agreement to build 20% of new residential buildings from wood by 

202512. The Amsterdam Wood Pact13 brings together material choice (positive impact on emissions14) with a 

focus on circular design, demountable building sub-parts, modularity and prefabrication. To achieve the    

latter goals, the municipality of Amsterdam is collaborating with 47 other authorities and market               

participants in the City Deal ɈCircular and Conceptual Buildingɉ.15 
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France has enacted a law (RE2020) to reduce emissions from all new buildings, with upper limits related to 

life-cycle emissions for all new buildings. The ceilings (640 - 740 kg CO2 eq/m
2)16 depend on the type of  

building (single-family house, multi-family house) and climate zone, and will be gradually reduced.17 The 

freely available ϥNϥES database provides the environmental data on building products needed to perform 

LCA.18 Furthermore, a building logbook (Le Carnet d'ϥnformation du Logement) will be legally mandatory 

from January 1, 2023, for new construction and comprehensive energy retroɲts of residential buildings.19 

11 Shadow costs are based on 19 diϜerent environmental impact indicators that are monetarised and aggregated in a 
single sum expressed in Euro/m2/year. Source:  https://milieudatabase.nl/milieuprestatie/milieuprestatieberekening/ 
12   For single family buildings 80% biobased materials, 65% for multi-family buildings and 55% for buildings with more 
than 10 ɳoors.  
13 https://www.bouwwereld.nl/wp-content/uploads/2021/10/MRA-Convenant-Houtbouw.pdf  
14   Depending on the treatment of the wood at the EoL of the building  

15https://agendastad.nl/content/uploads/2021/02/Dealtekst-City-Deal-Circulair-en-Conceptueel-Bouwen-DEF-230221.pdf  
16  Over a lifetime of 50 years this equals 12,8- 14,8 kg CO2 eq annually.  
17https://www.legifrance.gouv.fr/jorf/id/JORFARTϥ000043877205 
18http://www.rt-batiment.fr/ϥMG/pdf/guide_re2020_dhup-cerema.pdf  
19https://www.legifrance.gouv.fr/codes/id/LEGϥARTϥ000043966763/2021-08-25 
20https://julkaisut.valtioneuvosto.ɲ/bitstream/handle/10024/161796/
YM_2019_23_Method_for_the_whole_life_carbon_assessment_of_buildings.pdf?sequence=1&isAllowed=y 
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ϥn 2019, the Finnish government published the ɲrst version of a methodology to assess emissions for the 

entire life cycle of a building. As the methodology is still under development, no performance standards or 

indicators have been set yet. However, the expectation is that performance standards will be introduced 

starting in 2025. The performance standards will likely apply to both residential and new non-residential 

buildings.20 

https://www.bouwwereld.nl/wp-content/uploads/2021/10/MRA-Convenant-Houtbouw.pdf
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The Public Waste Agency of Flanders (Openbare Vlaamse AfvalstoϜenmaatschappij) has published a 

guideline on the evaluation of environmental impact of building parts. The methodology includes a 

stepwise approach to calculate the carbon and environmental impact of materials, construction processes, 

and building elements with help of environmental databases.21 
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* Over a lifetime of 50 years. 
* Disclosure starting in 2022, limits from 2027. 
21https://www.ovam.be/sites/default/ɲles/atoms/ɲles/Environmental%20proɲle%20of%20building%20elements%20-%              
20update% 202020.pdf  
22 http://www.rics.org/Global/Whole_life_carbon_assessment_for_the_BE_ PG_guidance_2017.pdf  
23 Projects with more than 150 dwellings, buildings larger than 30 meter or projects on green areas.  
24 https://www.london.gov.uk/sites/default/ɲles/the_london_plan_2021.pdf#page=357  

The Royal ϥnstitution of Chartered Surveyors (RϥCS) published a comparable guideline in 2018 in the United 

Kingdom. Although the focus of this guideline was whole buildings, rather than building elements.22 This is 

part of a broader trend to quantify carbon impact for buildings in the UK, in which for example, the London 

City Council has also made the calculation of embodied emissions for large construction projects23 

mandatory. The ɄɅLondon Plan 2021ɅɅ24 has integrated WLC considerations focusing on construction 

materials, emission free construction sites and end-of-life emissions for buildings. A guidance document to 

assess the whole life carbon impact of buildings was published in 2021 by the London City Council to 

facilitate the calculations.25  

https://www.ovam.be/sites/default/files/atoms/files/Environmental%20profile%20of%20building%20elements%20-%20update%25%20202020.pdf
https://www.ovam.be/sites/default/files/atoms/files/Environmental%20profile%20of%20building%20elements%20-%20update%25%20202020.pdf
http://www.rics.org/Global/Whole_life_carbon_assessment_for_the_BE_%20PG_guidance_2017.pdf
https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf#page=357
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Emissions during several phases of the life cycle of a building can be calculated in Norway following tailored 

standards. The methodology to calculate the environmental impact over the lifetime of a building has been 

formalised in the national standard NS 3720:2018, for example.  

 

NorwayɅs local administrations are also implementing policies to decarbonise construction sites. The City 

Council of Oslo has set requirements for public building sites to become emission free, which include       

fostering the usage of electric construction machinery.26 Guidelines from the Oslo City Council also include a 

concrete plan on how this can be implemented in practice.27 The degree to which emission requirements for 

heating, machinery and transport are applicable depends on the overall costs of a project, whereby stricter 

rules apply to larger projects.28 

 

Other cities like Trondheim, Bergen and Stavanger have set a shared goal, together with Oslo, to make all 

construction sites for public buildings fossil free from 2021 onwards (e.g. by using biogas), emission free 

from 2025 (e.g. by using electric construction machinery) and to make all other construction activities     

emission free from 2030 onwards.29 The initial successes in Oslo led to the establishment of a working 

group (ZemCons) and to pilot projects in Copenhagen and Helsinki in 2020. Simultaneously, other European 

cities including Vienna, Brussels, Budapest and Amsterdam have been looking for suitable construction sites 

for pilots as well.30  

bhw²!¸ 

 

The Swiss Engineering and Architect Association published a standard for the calculation of carbon and   

environmental impacts of building parts and complete buildings.31 These standards are in line with           

international (ϥSO) and European (EN) standards.32 There is a broader trend in Switzerland to foster the  

increased use of recycled and reusable materials. The City Council of Zurich, for example, has implemented 

a requirement for the usage of at least 25% recycled concrete for public buildings. 

²5https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance/whole-life-cycle-
carbonassessments-guidance  
²6https://www.klimaoslo.no/2019/04/10/moving-on-from-fossil-free-construction/  
27https://www.klimaoslo.no/wp-content/uploads/sites/88/2018/06/Veileder-Utslippsfrie-byggeplasser-ENG.pdf  
28https://procuraplus.org/ɲleadmin/user_upload/participants/City_of_Oslo_-
Requirements_Zero_Emission_Construction_Sites.pdf  
29https://procuraplus.org/ɲleadmin/user_upload/participants/
City_of_Oslo_Requirements_Zero_Emission_Construction_Sites.pdf  
30https://bigbuyers.eu/working-groups/past/zero-emission-construction-sites  
31https://ec.europa.eu/environment/gpp/pdf/news_alert/ϥssue_88_Case_Study_168_Zurich.pdf 32EN 15803 and ϥSO 
14025  
32EN 15803 and ϥSO 14025  
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https://www.standard.no/no/Nettbutikk/produktkatalogen/Produktpresentasjon/?ProductID=992162
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance/whole-life-cycle-carbonassessments-guidance
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance/whole-life-cycle-carbonassessments-guidance
https://www.klimaoslo.no/2019/04/10/moving-on-from-fossil-free-construction/
https://www.klimaoslo.no/wp-content/uploads/sites/88/2018/06/Veileder-Utslippsfrie-byggeplasser-ENG.pdf
https://procuraplus.org/fileadmin/user_upload/participants/City_of_Oslo_-Requirements_Zero_Emission_Construction_Sites.pdf
https://procuraplus.org/fileadmin/user_upload/participants/City_of_Oslo_-Requirements_Zero_Emission_Construction_Sites.pdf
https://procuraplus.org/fileadmin/user_upload/participants/City_of_Oslo_Requirements_Zero_Emission_Construction_Sites.pdf
https://procuraplus.org/fileadmin/user_upload/participants/City_of_Oslo_Requirements_Zero_Emission_Construction_Sites.pdf
https://bigbuyers.eu/working-groups/past/zero-emission-construction-sites
https://ec.europa.eu/environment/gpp/pdf/news_alert/Issue_88_Case_Study_168_Zurich.pdf%2032EN%2015803%20and%20ISO%2014025
https://ec.europa.eu/environment/gpp/pdf/news_alert/Issue_88_Case_Study_168_Zurich.pdf%2032EN%2015803%20and%20ISO%2014025
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Building related emissions are generated during all phases of a buildingɅs life cycle. Market platforms for 

reused materials, new building design software and data storage solutions like Digital Building Logbooks 

allow architects to design circular and eʛcient solutions. Buildings designed based on circular principles  

reusing building parts or integrating recycled materials, or constructed with electric machinery, illustrate 

steps local authorities and construction companies are making to achieve net zero construction.  


