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Introduction

Life Cycle Sustainability Assessment (LCSA)

The overall framework in line with Life Cycle Initiative principles*

Economic

Environment Social

Life Cycle Costing (LCC)

Economic Life Cycle 
Assessment(Ec LCA)

Social Life Cycle Assessment 
(SLCA)

Environmental Life Cycle 
Assessment (LCA)

LCSA

*Valdivia et al, 2021, in The International Journal of Life Cycle Assessment
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Ten Life Cycle Sustainability 
Assessment Principles

LCSA

Alignment with 
ISO 14040

Transparency

Trade-offs 
communicatio

n

Functional unit 
and Product 

utility

Completeness

System 
boundaries 
materiality

Areas of 
protection and 

impact 
pathways

Caution when 
compensating (-) and 

(+) impacts

Stakeholders' 
perspectives

Consistency

Least developed/implemented 5



Overview of Alignment of the LCSA Principles with the Practice 
(Leroy-Parmentier, Valdivia, Loubet & Sonnemann, 2023)
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None 125 76 22 124 192 92 8 185

Medium 66 70 0 36 1 30 70 8

Full 2 47 171 33 0 71 116 0

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Alignment of principles with existing practice (Basis: 193 LCSA studies)

Gaps in

• Product utility

• AoPs

• Stakeholders

• Compensation



Towards the principles of LCSA: An integrative review for the construction 
and building industry 
(Yahong Dong, S. Thomas Ng, Peng Liu, 2023)
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Learnings

▪ ‘Product utility’ principle is less relevant. If there were a revisión of the principles this could be left out

• The principle on ‘stakeholders’ perspective’ needs to be strengthened. 

• The principle on ‘Areas of Protection definition’ for LCSA is less understood and applied. Enhanced
consensus on adequate AoPs is needed.
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Handbook on LCSA

By Edward Elgar Publishing. 
Independent Publisher of the Year and 

Academic and Professional Publisher of 2023

30 chapters by leading authors in the field

• State-of-the-art of LCSA practice (Part II)

• Guidance for implementation (Part III)

• Principles and Data for LCSA (Part III)

• Interpretation & communication of results (Part III)

• Emerging topics, upscaling and outlook for future 

work (Part IV)

• Supports putting in place life cycle sustainability 

management (Part IV)

Edited by 
Sonia Valdivia •  Guido Sonnemann

HANDBOOK ON   

Life Cycle Sustainability 
Assessment

‘A very good book for the sustainability of our planet! Climate change is now receiving 
global attention but it is onl y one of the environmental issues. Sustainability consists of 

three pillars: environmental, economic, and social. This book provides an insight into how 
corporate activities should move towards sustainability in all aspects. This book will be a 

useful resource for those who are interested in SDGs and the Cir cular Economy.’
Atsushi Inaba, President, Japan Life Cycle Assessment Facilitation Centre (LCAF), 

Tokyo, Japan

‘This Handbook empowers you with the essential resources and knowledge to unlock the 
potential of sustainable thinking, enabling you to broaden your horizons and navigate the 

intricate landscape of product sustainability with insight and innovation.’
Nasser Ayoub, Helwan University, Egypt and EPD Mena CLC, Sweden

This Handbook presents the state-of-the-art of Life Cycle Sustainability Assessment 
(LCSA) practice and provides guidance for its implementation and outlook for future work. 
Spotlighting sustainability analysts, managers and overall decision-makers from private 
and public sectors as well as experts in academia, it covers the historical background 
and current global context for life cycle sustainability assessment, methods and data 
management advancements.

Highlighting best practices on how LCSA is used for each of the sustainability pillar s 
(environmental, economic, and social) from a life cycle perspective, the Handbook illustrates 
how results can then be integrated into the decision-making pr ocess. Its use of sectoral 
and policy cases also illustrates the feasibility of using these r esults when putting in place 
life cycle sustainability management. Chapt ers further investigate developments like 
responsible sourcing and the transition to a circular economy requiring consideration for 
expanding the uptake of LCSA by global markets, and low- and middle-income countries.

The Handbook on Life Cycle Sustainability Assessment will be an excellent resource for 
business, professionals and policy makers who are interested in not only the environment 
but also in important social and economic considerations. It will also be of gr eat interest to 
academics and researchers who are interested in both social sciences and natural sciences 
and engineering as we move towards a low carbon and more sustainable future economy.

Sonia Valdivia is Professor of Life Cycle Sustainability Assessment in the School of  
Sustainability at Leuphana University of Lüneburg, Germany and Scientific Dir ector 
at theWorld Resources Forum, Switzerland and Guido Sonnemann is Professor of 
Sustainable Chemistry in the Institute of Molecular Sciences at the University of 
Bordeaux, France and Executive Committee Chair of the Forum for Sustainability 
through Life Cycle Innovation (FSLCI).

HANDBOOK ON  

Life Cycle Sustainabil ity Assessment

ELGAR HANDBOOKS IN DEVELOPMENT 
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The authorship 

composed of 59 

individuals is 

gender balanced 

from North 

America, Latin 

America, Africa, 

Europe and 

Australia
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PART III: Life Cycle Sustainability Assessment: Sectoral and policy 
applications
▪ 19. LCSA: how to carry it out and integrate 

and communicate its results – illustration with 
four case studies. Mike Ashby, Cambridge

▪ 21. Application of the ten LCSA principles of 
the Life Cycle Initiative: the perspective of the 
building sector Olubukola Tokede and 
Anastasia Globa, Australia

▪ 24. Policy implications, Bernard Mazijn, 
Belgium



Example: Pathway and criteria for integration

12Chapter 19. Mike Ashby, 2024



Example: Comparisons with no weighting

13Chapter 19. Mike Ashby, 2024



Example:
Comparison with no 
weighting

14Chapter 19. Mike Ashby, 2024



Example: Comparisons with weighting. Recommendation 
to disclose all results (+ and -)

15Chapter 19. Mike Ashby, 2024



ORIENTING
Framework –
Integrating social, economic, 
environmental, criticality and 
circularity
Hackenhaar et al. 2024

Handbook PART IV 

EMERGING DEVELOPMENTS
26. Life Cycle Criticality, Santillan Saldivar et 

al,. 

27. Life cycle sustainability thinking for 

measuring and assessing circularity, Penia et al. 

New

New



Future LCSA. Based on Chapter 30 (Sonnemann & Valdivia) of Handbook on LCSA and 
Workshop on LCSA at MCV’25 Conference in Lille (Nov, 2024) (12 contributors)
▪ Application of the Life Cycle Initiative’s Principles. Possibility to exclude ‘product utility’. 

▪ Alignment with SLCA according to ISO 14075

▪ Streamlining standardized indicators sector-specific, topic-specific (nutritional LCA) and region-specific—considering local socio-
economic conditions, environmental regulations, and resource availability—to provide insights that resonate across diverse 
geographic & industrial contexts.

▪ Definition of well-being as AoP that is not human-centric, e.g. well-being for all living species, or peace for all.

▪ Storing LCSA data in machine-readable format in databases, to build the groundwork for automated data collection and the 
application of Artificial Intelligence.

▪ Improving visualisation features for results easier to understand and interpret by policy-makers / stakeholders.

▪ Address the limitations on aggregation and integration of the sustainability dimensions. Multicriteria decision-making methods is 
recommended for LCSA. 

▪ Tailored impact assessment methods that reflect the unique carrying capacities of diverse ecosystems and cultural norms.

▪ Developing capability for conducting LCSA at ‘city-scale’. Too much focus on product-scale / project-scale limits its capability.

▪ From Life Cycle Management (LCM) towards Life Cycle Sustainability Management (LCSM) integrating ESG.

▪ EPDs are expanding, so, Sustainability Product Declarations can be seen as next step for communication.



WRF’25 Conference
Save the date!

2-3 September 2025, Geneva (Switzerland)

Extractive Sector
Enhance public and private 

governance of the extractive sector

Built Environment
Design a resilient, sustainable and 

fair built environment

Consumer & Industrial 
Goods

Shift to sustainable production and 

consumption patterns

Thanks!

Deadline: 14 Jan.2025
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