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• Social LCA is being used as support for decision-making processes, such as the choice among
product systems, support responsible supply and selection of suppliers, improve management
systems, promote responsible investment decisions, improve product design and perfect existing
processes (Jørgensen, 2013).

• Source of subjectivity when identifying of the relevant impact subcategories to measure social
performance, considering the social issues related to production systems.

• As stated by Sawaengsak et al. (2019), the majority of studies do not include all the impact
subcategories, considering the relevant ones, depending on the context of the analyzed product.

• Tokede and Traverso (2020) identified that the definition and selection of assessment criteria
remains a methodological challenge that must be addressed.
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• Most common approach used for selecting (or identifying) relevant categories and subcategories or
social issues:

1. Social issues of the product system studied are identified in literature
2. Categories and subcategories are excluded or included based on S-LCA analysts or experts

judgment (such as Sanchez-Ramirez et al., 2014, Do Carmo et al., 2020, Balasbaneh and
Marsono, 2020, De Luca et al., 2015).

• Social LCA studies usually consider the common sense or the analyst's knowledge about the product
studied for defining the impact subcategories to be included in the study, characterizing a limitation
to be overcome – empirical and unstructured process (Sureau et al., 2019).

• UNEP (2020) recommend the stakeholders’ involvement in the process of selecting the impact
subcategories in S-LCA studies.

• However, Do Carmo et al. (2017) conclude that this process involves subjectivity and it is still
neglected, being necessary for the development of research for this purpose.



Method
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• Padilla-Rivera et al. (2021), in the context of the Circular Economy, combined the Delphi and the Fuzzy
Logic methods to identify social indicators and dealing with uncertainty.

• This approach was adapted, taking into account stakeholders perceptions when identifying and
selecting relevant subcategories to be included in a Social LCA study.

• Steps followed:
1. Identification and definition of the stakeholders: representatives of local production units who

have holistic knowledge about product system analyzed.
2. Data collection with these representatives:

Ø Saaty scale to measure the importance of the subcategory.
3. Delphi-Fuzzy method application



Case study
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• Fruit pulp production in Rio Grande do Norte state, Brazil.

• We applied the method for different stakeholder categories, but
this paper present the results for Local Community stakeholder
category.

• The life cycle of the pulp involves the association APROFAM (42
people affiliated), who are part of five local communities:
Assentamento Favela, Recanto da Esperança, Maísa – Agrovila
Paulo Freire, Boa fé e Sítio Mossoró.

• They are responsible for all life cycle stages, from fruit
production to pulp distribution – scope of this study.



Results and discussion
• Profile of the participants

Local Community Number of participants

Assentamento Favela 10

Recanto da Esperança 4

Maisa Agrovila Paulo Freire 3

Sítio Serra Mossoró 1

Boa Fé 1

Total 19
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Considering the aggregated result, only the subcategory
“Respect of firts nations rights” was not selected.

• Aggregated results



Results and discussion
• However, all local communities involved with the product system have the same perspective? 

• Aggregated results
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• Only Assentamento Favela community generated the euqivalent result of the global perspective.

• The majority of the participants are from this local community.



Conclusions

• This method is able to identify the set of pertinent impact subcategories, improving the relevance of the
study carried out.

• The social issues analyzed are in line with the values of the stakeholders affected by the product's life cycle.

• The proper identification of stakeholders is a crucial aspect, given that a mistaken choice can generate a
limited representation of stakeholders, even if this problem is reduced by the use of the consensus approach
(considering a high number of representatives).



References
• HUARACHI, Diego Alexis Ramos et al. Past and future of Social Life Cycle Assessment: historical evolution and research trends. Journal Of Cleaner

Production, [S.L.], v. 264, p. 121506, ago. 2020. Elsevier BV. http://dx.doi.org/10.1016/j.jclepro.2020.121506.

• LEE, Tsung Hung; HSIEH, Hsin-Pei. Indicators of sustainable tourism: a case study from a taiwan's wetland. Ecological Indicators, [S.L.], v. 67, p. 779-
787, ago. 2016. Elsevier BV. http://dx.doi.org/10.1016/j.ecolind.2016.03.023.

• MURRAY, Thomas J.; PIPINO, Leo L.; VAN GIGCH, John P.. A pilot study of fuzzy set modification of Delphi*. Human Systems Management, [S.L.], v. 5, n. 
1, p. 76-80, 1 abr. 1985. IOS Press. http://dx.doi.org/10.3233/hsm-1985-5111.

• NOTARNICOLA, Bruno et al. The role of life cycle assessment in supporting sustainable agri-food systems: a review of the challenges. Journal Of
Cleaner Production, [S.L.], v. 140, n. 2, p. 399-409, jan. 2017. Elsevier BV. http://dx.doi.org/10.1016/j.jclepro.2016.06.071.

• OKOLI, Chitu; PAWLOWSKI, Suzanne D.. The Delphi method as a research tool: an example, design considerations and applications. Information & 
Management, [S.L.], v. 42, n. 1, p. 15-29, dez. 2004. Elsevier BV.http://dx.doi.org/10.1016/j.im.2003.11.002.

• PADILLA-RIVERA, Alejandro et al. Social circular economy indicators: selection through fuzzy delphi method. Sustainable Production And
Consumption, [S.L.], v. 26, p. 101-110, abr. 2021. Elsevier BV. http://dx.doi.org/10.1016/j.spc.2020.09.015

• SAATY, Thomas L.. How to make a decision: the analytic hierarchy process. European Journal Of Operational Research, [S.L.], v. 48, n. 1, p. 9-26, set. 
1990. Elsevier BV. http://dx.doi.org/10.1016/0377-2217(90)90057-i.

•
UNEP, 2020. Guidelines for Social Life Cycle Assessment of Products and Organizations 2020. Benoît Norris, C., Traverso, M., Neugebauer, S., Ekener, 
E., Schaubroeck, T., Russo Garrido, S., Berger, M., Valdivia, S., Lehmann, A., Finkbeiner, M., Arcese, G. (eds.). United Nations Environment Programme
(UNEP. https://www.lifecycleinitiative.org/wp-content/uploads/2021/01/Guidelines-for-Social-Life-Cycle-Assessment-of-Products-and-Organizations-
2020-22.1.21sml.pdf

http://dx.doi.org/10.1016/j.jclepro.2020.121506
http://dx.doi.org/10.3233/hsm-1985-5111
http://dx.doi.org/10.1016/j.jclepro.2016.06.071
http://dx.doi.org/10.1016/j.im.2003.11.002
http://dx.doi.org/10.1016/j.spc.2020.09.015
http://dx.doi.org/10.1016/0377-2217(90)90057-i
https://www.lifecycleinitiative.org/wp-content/uploads/2021/01/Guidelines-for-Social-Life-Cycle-Assessment-of-Products-and-Organizations-2020-22.1.21sml.pdf


Thank you for your kind attention.

brenobarros@ufc.br


