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Introduction
• Human driven pressures are starting to exceed the Earth’s environmental carrying 

capacities.

• Need for assessment approaches that address absolute sustainability based on Planetary 

Boundary thresholds.
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𝐀𝐛𝐬𝐨𝐥𝐮𝐭𝐞 𝐒𝐮𝐬𝐭𝐚𝐢𝐧𝐚𝐛𝐢𝐥𝐢𝐭𝐲 ⇐
𝐄𝐧𝐯𝐢𝐫𝐨𝐧𝐦𝐞𝐧𝐭𝐚𝐥 𝐢𝐦𝐩𝐚𝐜𝐭

𝐀𝐬𝐬𝐢𝐠𝐧𝐞𝐝 𝐜𝐚𝐫𝐫𝐲𝐢𝐧𝐠 𝐜𝐚𝐩𝐚𝐜𝐢𝐭𝐲
≤ 𝟏

Absolute Environmental Sustainability Assessment 

(AESA)

• A number of LCA-based methods for absolute environmental sustainability assessment 

have been developed
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Objectives

1. Systematic review of existing methods and their application

2. Recommendations on the use of AESA methods

3. Identification of methodological research needs. 
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Review of LCA-based AESA methods

• Focus on studies that present new LCA-based AESA methods and/or case 

studies applying existing methods 

• Applied a four-step sequence to identify relevant studies
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Tentative list based on survey 

among study authors

Bibliographic check of references 

lists

Identifying citing studies

WoS literature search. Query on 

combination of terms for carrying 

capacity and LCA 45 studies 

identified
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AESA methods and impact category coverage

Bjørn et al. 2020

PB-based method
LCIA-based method
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Assigning carrying capacity

7

• Majority of studies apply “Equal per capita”, “Grandfathering”, or “Economic value added”

Bjørn et al. 2020
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Recommendations for practitioners

• Selection of impact categories and carrying capacities based on goal of study

• Transparency in the assignment of carrying capacity and other normative 

choices and critical assumptions

• Use of common AESA terminology
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Research needs

• Improve impact category coverage and increase quality of models

• Regionalization of impact assessment models

• Investigation of approaches for assigning carrying capacity

• Implementation in LCA software
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Conclusions

• Conducted review of AESA studies

• Showed current trends and tendencies in development of AESA methods and 

application of AESA methods in case studies

• Provide recommendation for future research and AESA practitioners
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Thank you

For more information
• Read background article : 

– Bjørn, A., Chandrakumar, C., Boulay, A.-M., Doka, G., Fang, K., Gondran, N., Hauschild, 

M.Z., Kerkhof, A., King, H., Margni, M., McLaren, S., Mueller, C., Owsianiak, M., Peters, G., 

Roos, S., Sala, S., Sandin, G., Sim, S., Vargas-Gonzalez, M., Ryberg, M., 2020. Review of 

life-cycle based methods for absolute environmental sustainability assessment and their 

applications. Environmental Research Letters. https://doi.org/10.1088/1748-9326/ab89d7

• Visit our LCAbsolute website on www.LCAbsolute.com

• Write us

– Morten Ryberg: moryb@dtu.dk

– Anders Bjørn: anders.bjoern@concordia.ca

11

https://doi.org/10.1088/1748-9326/ab89d7
http://www.lcabsolute.com/
mailto:moryb@dtu.dk
mailto:anders.bjoern@concordia.ca


SETAC Europe 30th Annual Meeting 3-7 May 2020 Review of life-cycle based methods for absolute environmental sustainability assessment 

List of authors and affiliations
Anders Bjørn1,2*, Chanjief Chandrakumar3,4, Anne-Marie Boulay1, Gabor Doka5, Kai Fang6.7, Natacha Gondran8, 

Michael Zwicky Hauschild9, Annemarie Kerkhof10, Henry King11, Manuele Margni1, Sarah McLaren3,4, Carina 

Mueller12, Mikołaj Owsianiak9, Greg Peters13, Sandra Roos14, Serenella Sala15, Gustav Sandin16, Sarah Sim11, 

Marcial Vargas-Gonzalez17, Morten Ryberg9

1CIRAIG, Polytechnique Montréal, 3333 Chemin Queen-Mary, Montréal, QC, Canada. 2Department of Management, John 

Molson School of Business, Concordia University, 1450 Guy, Montréal, QC, Canada. 3New Zealand Life Cycle Management 

Centre, c/o Massey University, Private Bag 11222, Palmerston North 4442, New Zealand. 4School of Agriculture and 

Environment, Massey University, Private Bag 11222, Palmerston North 4442, New Zealand. 5Doka Life Cycle Assessments, 

Stationsstrasse 32, CH-8003 Zurich, Switzerland. 6School of Public Affairs, Zhejiang University, 310058 Hangzhou, China. 
7Center of Social Welfare and Governance, Zhejiang University, 310058 Hangzhou, China. 8Mines Saint-Etienne, Univ Lyon, 

Univ Jean Moulin, Univ Lumière, Univ Jean Monnet, ENTPE, INSA Lyon, ENS Lyon, CNRS, UMR 5600 EVS, Institut Henri 

Fayol, F - 42023 Saint-Etienne France. 9Quantitative Sustainability Assessment, Department of Technology, Management and 

Economics, Technical University of Denmark, Produktionstorvet, Building 424, 2800 Kgs. Lyngby, Denmark. 10Navigant, a 

Guidehouse company, Stadsplateau 15, 3521 AZ Utrecht, the Netherlands. 11Unilever Safety and Environmental Assurance 

Centre, Unilever R&D, Colworth Science Park, Sharnbrook MK44 1LQ, UK. 12Stockholm Environment Institute York, 

Department of Environment and Geography, University of York, York YO10 5NG, UK. 13Division of Environmental Systems 

Analysis, Chalmers University of Technology, 41296 Gothenburg, Sweden. 14RISE Research Institutes of Sweden, Division 

Materials & Production, Box 104, 431 22 Mölndal, Sweden. 15European Commission, Joint Research Centre, Via E. Fermi, 

2749, Ispra (VA), Italy. 16IVL Swedish Environmental Research Institute, Aschebergsgatan 44, 411 33 Gothenburg, Sweden. 
17Quantis, 15 Rue de Cléry, Paris, France

12


