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Carbon neutrality

• Main goal of the Paris Agreement is to tackle climate change

– Net zero by 2050: From 2050 a balance shall be reached between CO2 emissions and CO2 absorption

• Carbon neutral products, services, organizations, countries…

We need: scientifically robust assessment of carbon neutrality 
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Mitigation over compensation hierarchy

Different approaches of mitigation over compensation hierarchy

1. Reduction priority

v Within all decarbonization measures, life cycle perspective 
should be adapted to avoid

• double-counting 

• carbon leakage 

• problem-shifting 

• green-washing

2. Compensation necessity

Implementing LCA as a basis for accounting

§ What can LCA offer as solutions?

§ What are remaining challenges?

According to Andrews (2014)

Avoid

Reduce

Replace

Offset
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State of the art and challenges related to decarbonisation strategies 
”Avoid & Reduce & Replace”

• Avoid carbon-intensive activities or inputs

– No accounting challenges

– Rare case in reality

• Reduce carbon-intensive activities or inputs

• Replace

– Focus of LCA: life cycle perspective, avoidance of trade offs

– Methodological challenges:

• Accounting of renewable energy: difficult to 
avoid double counting
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State of the art and challenges related to decarbonisation strategies 
”Avoid & Replace & Reduce”

• Avoid carbon-intensive activities or inputs

• Reduce carbon-intensive activities or inputs

• Replace

– Focus of LCA: life cycle perspective, avoidance of trade offs

– Methodological challenges:

• Accounting of renewable energy: difficult to avoid double counting

• Accounting for recycling

– Which end-of life approach?

– Mass-balanced accounting?

• Accounting for biomass/biogenic carbon

• Accounting for “green suppliers”

• Accounting for avoided emissions
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State of the art and challenges related to decarbonisation strategies 
”Avoid & Replace & Reduce”

• Avoid carbon-intensive activities or inputs

• Reduce carbon-intensive activities or inputs

• Replace

– Focus of LCA: life cycle perspective, avoidance of trade offs

– Methodological challenges:

• Accounting of renewable energy: difficult to avoid double counting

• Accounting for recycling

• Accounting for biomass/biogenic carbon

• Accounting for “green suppliers”

• Accounting for avoided emissions

Ø Fixing of value choices to achieve scientifically 
robust accounting for carbon neutrality

Clear certificates of origin
Excluding renewable energy 

shares from datasets
Residual mixes

Only physical recycled 
content is accounted for

No subtraction of 
delayed emissions
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Offsetting

• Consistency in the calculation of the damage (environmental burden) and the 
calculation of the environmental repair (offsets) is needed

– Consistent accounting framework; also for offsets

• Many challenges:

– Life cycle emissions are not taken into account

– Clear calculation rules for baseline, risk assessment and buffer as well as 
stored/saved CO2 emissions

– Permanence

– Trade-offs with other sustainability aspects

Ø Establishing quality criteria and proper accounting rules

Ø Especially accounting

Measure

According to Andrews (2014)

Avoid

Reduce

Replace

Offset
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Conclusion

• Principles, that need to be considered and implemented for “real” climate 
neutrality:

– Life cycle completeness

– GHG completeness

– Avoidance of trade-offs (Do no harm principle)

– Absolute reduction

– Improve offsetting schemes

• Scientifically robust solutions are necessary 

– Research on the mentioned issues is needed

– Additional issues might need to be addressed
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Call for papers

Special issue in International Journal of LCA

• Call for Papers for a Special Issue: Life Cycle Assessment in the Context 
of Decarbonization and Carbon Neutrality

• Full paper submission deadline: 31 January 2022

• Guest Editors: Dr. Vanessa Bach & Dr. Stephan Krinke 

• Topics:

– Discussion of standards/guidelines for carbon footprinting and neutrality

– Application and case studies of decarbonization including examples that 
show the trade-offs with other environmental aspects

– Contributions to the methodological challenges for decarbonization and 
carbon neutrality claims

– …

https://www.springer.com/journal/11367/updates/19018988

https://www.springer.com/journal/11367/updates/19018988
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Thanks for your attention!

Dr. Vanessa Bach

Technische Universität Berlin

Chair of Sustainable Engineering

vanessa.bach@tu-berlin.de
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