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Biogenic carbon and climate change mitigation:  

silver bullet or flash in the pan? 
 

9 June 2022, ETH Zentrum campus, Alumni Pavillon and/or online 
 

We cordially invite you to the 80th Discussion Forum on Life Cycle Assessment 
The official language of this event is English 

 

Renewable feedstocks and their biogenic carbon are one of the key elements of greenhouse gas 
emission policies towards net zero. However, today various approaches exist to model flows and 
related climate change impacts of biogenic carbon and biogenic CO2, including disputed 
approaches and regulations which attribute reduced Global Warming Potentials for late CO2 
emissions.  
 
Companies are starting to compensate their fossil-based CO2 emissions caused in manufacturing 
with reforestation projects. Others sell their fossil CO2 emission reductions achieved by 
switching to renewable materials as emission certificates to third parties. And again others claim 
reduced CO2 emissions of their products compared to current standard products (handprints). 
 
This LCA forum will provide a synopsis on the various approaches and facets of modelling 
biogenic carbon and biogenic CO2 in the building and construction sector and offers a discussion 
platform for resolving or better understand the positions and arguments related to contentious 
issues. It is supposed to foster harmonisation and, where not achievable, at least to contribute 
to increase transparency. 
 
A Keynote speech of Dr. Cyril Brunner, Climate Physics group, ETH Zürich, will set the floor for 
an informative and comprehensive 80th LCA forum on biogenic carbon assessment and climate 
mitigation in the construction sector. 
 

We look forward to meeting you in Zürich 
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80th LCA Discussion Forum 

 
Biogenic carbon and climate change mitigation:  

silver bullet or flash in the pan? 
 

9 June 2022, ETH Zentrum campus, Alumni Pavillon and/or online 
 

We cordially invite you to the 80th Discussion Forum on Life Cycle Assessment 
The official language of this event is English 

 

Renewable feedstocks and their biogenic carbon are one of the key elements of greenhouse gas 
emission policies towards net zero. However, today various approaches exist to model flows and 
related climate change impacts of biogenic carbon and biogenic CO2, including disputed 
approaches and regulations which attribute reduced Global Warming Potentials for late CO2 
emissions.  
 
Companies are starting to compensate their fossil-based CO2 emissions caused in manufacturing 
with reforestation projects. Others sell their fossil CO2 emission reductions achieved by 
switching to renewable materials as emission certificates to third parties. And again others claim 
reduced CO2 emissions of their products compared to current standard products (handprints). 
 
This LCA forum will provide a synopsis on the various approaches and facets of modelling 
biogenic carbon and biogenic CO2 in the building and construction sector and offers a discussion 
platform for resolving or better understand the positions and arguments related to contentious 
issues. It is supposed to foster harmonisation and, where not achievable, at least to contribute 
to increase transparency. 
 
A Keynote speech of Dr. Cyril Brunner, Climate Physics group, ETH Zürich, will set the floor for 
an informative and comprehensive 80th LCA forum on biogenic carbon assessment and climate 
mitigation in the construction sector. 
 

We look forward to meeting you in Zürich 

 

 
Rolf Frischknecht 
treeze Ltd. 

 

  



Biogenic carbon modelling and assessment in buildings LCA

Modelling biogenic carbon
• 0/0 approach

• -1/+1 approach / -1/+1* approach

• Time-dependent approach

Implications of approaches on life cycle inventory and life cycle impact assessment

Key messages and recommendations

Discussion
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Under review

ANNEX 72



Uncertainty, 
sensitivity, ranges

Ecological value of 
existing buildings

Data sources and 
average quality Reporting template

Resource flows vs. 
building scenarios

480th LCA Discussion Forum

List of “methodological questions” in LCA of buildings

Functional 
equivalent

Completeness of 
building description

Cut-off criteria: life 
cycle stages Energy mix evolution

Innovation and 
progress of products

Energy mix 
modelling

Modelling of PV 
electricity

Demarcation: 
building vs. user 
consumption Changing climate

Influence of users in 
building operation

Operational water 
consumption

Building-induced 
mobility

Pros and cons of 
discounting Indicators issues

Components: further 
use in refurbishment

Alexander Passer & Marcella Saade
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Functional 
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Cut-off criteria: life 
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progress of products
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electricity
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building vs. user 
consumption Changing climate

Influence of users in 
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Operational water 
consumption

Building-induced 
mobility

Pros and cons of 
discounting Indicators issues

Components: further 
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Uncertainty, 
sensitivity, ranges

Ecological value of 
existing buildings

Data sources and 
average quality Reporting template

Resource flows vs. 
building scenarios

Biogenic carbon - directly or indirectly related
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List of “methodological questions” in LCA of buildings
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Main documents 
(reference)

Type of 
approach

Biogenic carbon 
uptake

Biogenic carbon storage Biogenic carbon 
release

Direct land use change Indirect land use change Additional LCI indicators on biogenic 
carbon

Module A Module B Module C Module A Module A

EC (2013b) -1/+1 Yes No. May be documented 
separately.

Yes Yes No No requirements

ISO 14067 (2018) -1/+1 Yes No. May be documented 
separately.

Yes Yes No Biogenic carbon content documented 
separately

ISO/DIS 14067 (2018) -1/+1 Yes No. May be documented 
separately.

Yes Yes No Biogenic carbon content documented 
separately

EC (2017a, 2017b) 0/0 No No. Credit for permanent. Partially Yes No Biogenic carbon content documented 
separately

PAS 2050 (2011) -1/+1 Yes No. Credit for permanent. Yes Yes No No requirements

ILCD (2010) -1/+1 Yes No Yes Not specified No No requirements

ISO 21930 (2017) -1/+1 Yes No. May be documented 
separately.

Yes Yes Not specified Carbon uptake and emissions for biogenic 
carbon and carbonation 

EN 15804 (2019) -1/+1 Yes No Yes Yes Not specified Biogenic carbon content

EN 16485 (2014) -1/+1 Yes No. May be documented 
separately.

Yes Yes No Biogenic carbon content documented 
separately

Levasseur et al (2013) time 
dependent 
approach

Time-dependent approach approach with time-dependent characterisation factors for all emissions (fossil and biogenic), allowing for the consideration of the effects of delayed emissions and 
carbon storage

Vogtländer et al (2014) time 
dependent 
approach

Approach based on the global carbon style-benefit of carbon sequestration when there is a global growth of forest and a simultaneous growth of wood

Cherubini et al (2011); 
Guest et al (2013)

time 
dependent 
approach

Biogenic global warming potential (GWP bio) considering the effect of forest regrowth and carbon storage

Alexander Passer & Marcella Saade
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Full life cycle approach (life cycle assessment)

Modularity principle

Balance must be properly addressed and interpreted!

How to account for carbon uptake and emissions?

Three options for assessment rules are available.

Increased uptake in raw material
CO2

CO2eq

CO2eq

CO2eq

CO2eq

CO2eq

CO2eq

CO2eq

IEA EBC Annex 57 - http://www.annex57.org/wp/wp-content/uploads/2017/05/Guideline-for-Manufactu rer.pdf

Alexander Passer & Marcella Saade

Biogenic carbon modelling

http://www.annex57.org/wp/wp-content/uploads/2017/05/Guideline-for-Manufactu%20rer.pdf


0/0 approach

-1/+1 approach

Time dependent approach

980th LCA Discussion ForumAlexander Passer & Marcella Saade

Biogenic carbon modelling



Mod A Mod CMod B Mod D

+ CH4 + CH4

Forest system Building system Potential subsequent 
product system

Production 
stage

Use 
stage

End of life 
stage

Beyond system
boundaries

1080th LCA Discussion ForumAlexander Passer & Marcella Saade

The 0/0 approach
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The -1/+1 approach
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The -1/+1* approach
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The time dependent approach – growth before harvest

Alexander Passer & Marcella Saade
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The time dependent approach – growth after harvest
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Implications

Alexander Passer & Marcella Saade
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Key messages and recommendations
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Implications
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a) The life cycle based balance of biogenic carbon contained in construction products, 
building elements and buildings shall be net zero. 

b) When construction materials are recycled or landfilled at the end of life, an amount 
of biogenic CO2 emissions equivalent to the biogenic carbon content shall be accounted 
for. Biogenic CO2 safely and permanently removed and stored shall be treated 
differently.

c) If an existing building is replaced by a new one, the biogenic carbon stored in the 
existing building and the subsequent release of biogenic CO2 shall be taken into 
account.

d) Natural flows of biogenic carbon in forests and on agricultural land (not in harvested 
products) shall be disregarded in buildings LCA.

e) The absorption of CO2 shall not be accounted for, if the wood stems from forests 
which sold CO2-emission certificates

1780th LCA Discussion ForumAlexander Passer & Marcella Saade

Key messages and recommendations



a) If opting for time-dependent, the time horizon shall at least be set to 100 
years plus the final year of the reference study period (let’s say, 50 or 60 
years after the construction). 

b) Renewable materials used in building elements and buildings store 
biogenic carbon temporarily. The temporary biogenic carbon storage has 
hardly any effects on the overall cumulative radiative forcing nor on the 
overall temperature increase. However, it offers a few decades of time to 
develop technologies o remove and permanently store (biogenic) carbon 
contained in buildings.
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Key messages and recommendations



a) While annual CO2 budgets were discussed in the past, global total budgets 
are considered relevant today. Hence, the time of release of a ton of CO2 does 
not matter and has hardly an influence on its ultimate effect on the longterm
rise of global mean surface temperature (which should not exceed 1.5 °C). 
Hence, the GWP of an emission of CO2 shall be independent of time and equal 
1 kg CO2-eq per kg.

b) The integration time used to determine the GWP applies independently of 
the time of release of CO2 and other greenhouse gases. The integration time 
on one hand and the reference study period and the lifetime of a building on 
the other are fully independent. A fixed time horizon (of e.g. 100 years) shall 
not be reasoned with the (fixed) integration time used to determine GWP and 
GTP.
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Key messages and recommendations



a) While annual CO2 budgets were discussed in the past, global total budgets 
are considered relevant today. Hence, the time of release of a ton of CO2 does 
not matter and has hardly an influence on its ultimate effect on the longterm
rise of global mean surface temperature (which should not exceed 1.5 °C). 
Hence, the GWP of an emission of CO2 shall be independent of time and equal 
1 kg CO2-eq per kg.

b) The integration time used to determine the GWP applies independently of 
the time of release of CO2 and other greenhouse gases. The integration time 
on one hand and the reference study period and the lifetime of a building on 
the other are fully independent. A fixed time horizon (of e.g. 100 years) shall 
not be reasoned with the (fixed) integration time used to determine GWP and 
GTP.
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Recommendation: legally binding benchmarks on biogenic carbon content (minimum biogenic 

carbon content in a building, >XX kg Cbiogenic/m2 )

Key messages and recommendations



Final remark from A72: Considering current state of 
knowledge on time dependent modelling of biogenic 
carbon in buildings, the scientifically questionable 
application of a fixed time horizon and the derivation 
of official IPCC GWP factors, the variability and 
uncertainty due to choices of important (newly 
introduced) parameters, and the lack of consensus on 
the latter, standards and regulations for LCAs of 
buildings shall rely on fixed characterisation factors and 
on a net zero biogenic CO2 balance over the full life 
cycle (modules A1-C4) unless the biogenic carbon is 
permanently and safely stored.

2680th LCA Discussion ForumAlexander Passer & Marcella Saade

ANNEX 72



2780th LCA Discussion Forum

So
ur

ce
: I

PC
C 

SR
1.

5 
-C

ha
pt

er
 4

: S
tr

en
gt

he
ni

ng
 a

nd
 Im

pl
em

en
tin

g 
th

e 
Gl

ob
al

 R
es

po
ns

e,
 O

ct
ob

er
 2

01
8

„1.5°C-consistent pathways require building
emissions to be reduced by 80–90% by 2050, new
construction to be fossil-free and near-zero energy
by 2020, and an increased rate of energy
refurbishment of existing buildings to 5% per
annum in OECD countries.“

Paris pathways and the consequences for our built environment



Many thanks & acknowledgement to

Die österreichische Beteiligung am IEA EBC Annex 72 wird 
im Rahmen der IEA-Forschungskooperation im Auftrag des 

BMK durchgeführt.

Weitere Informationen:
annex72.iea-ebc.org   |   agnhb.tugraz.at   |   ite.tugraz.at



Note on SBE 22 Berlin



Diskussion
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