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This book contains the collection of abstracts accepted for the 7% S-LCA conference,
hosted from Gothenburg, Sweden on the 15-17" of June 2020. The theme we chose for the
conferenceis lmpacts, Interest and Interactions’ By that, we want to direct attention to not
only the social impacts, the core of a social life cycle assessment, but also to the assessment
process and its context, as well as to the social interactions in the product system as such.
An assessment process is subject to influence from stakeholders with varying interests —
the extent to which these stakeholders do, or do not, interact within the product system
likely leads to differences in the way the assessments are conducted and to their outcomes.
From this emerges a question about what recommendations are appropriate for different
fields of application. When it comes to the product life cycle, a better understanding of
its social organization can inform us about its particular sustainability challenges, the
prospects of sustainability change and the role of assessments for this.

Things do not always go as expected. We committed proudly in Pescara on 10-12
of September 2018 to take the responsibility of hosting the upcoming S-LCA conference
and to have the opportunity to welcome you all to Sweden and Gothenburg, in a time
of the year when Sweden is at its best. Now, when that time is approaching, many things
have been turned upside-down due to the pandemic of COVID-19. We have had to change
the conference from a traditional to an online setting. This is sad since the very meeting
of other researchers in your own field is so inspiring. Now we have to get inspired by each
other in other ways.

This book can be such a source of inspiration. It has always been important to
publish the ‘state-of-the-art’ of S-LCA research in conjunction to the conferences. But this
time, with a virtual conference, a printed book is possibly even more important for sharing
of our findings and insights from research. We extend our gratitude to Catherine Macombe
and Catherine Sanchez for making the publication of this book through CIRAD possible.

Many interesting observations can be made about the contributions collected in
this book. Most striking, perhaps, is the wide variety of methods and approaches presented
in the contributions. We see a number of novel approaches to S-LCA, previously not
attempted, such as the merging of S-LCA with other methods (see 3.5 in this book). There
is also considerable innovation in methodologies for impact pathways and indicators
(see 1.2). We noted the wide array of different types of applications for S-LCA. These range
from company-level to economy-level assessments, from the study of existing production
systems to explorations of novel designs, from procurement to waste management policy-
making (see 2.1-2.5). But we also see another type of studies with less assessment and
more description and social analysis (see 5.0). These could perhaps best be characterized
as social life cycle studies.
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Taken together, the contributions point to the method’s potentially wide usage.
Its usage in practice, however, is another matter. We are therefore pleased to see the first
few studies focusing on the practice of S-LCA at the conference (see 4.0). Such studies
could provide important feedback to method developers. Of particular importance for
this conference are the contributions about the update of the 2009 S-LCA UNEP/SETAC
guidelines and their road-testing (see 1.0 and 2.0). The work to revise guidelines has been
underway for some time and the conference provides an important opportunity to share
and discuss these with the wider research community.

To complement the submitted contributions, we have invited keynote speakers
who can deepen our understanding of social sustainability and of the contexts for which
S-LCA is aimed for. Such background knowledge is often taken for granted and therefore
rarely discussed. These presentations bring even more multidisciplinary knowledge to
our research. The S-LCA field is certainly varied and exhibits increasing methodological
pluralism! Embracing this diversity could give us better tools to address the complex social
problems associated with sustainability.

In this book, our ideas, if not our embodied selves, come together and form a body
of knowledge. We hope this can serve as consolation in times when we want to be together
but are kept apart by external circumstances. To turn this into, if not physical contact,
so at least digital contact, we highly recommend all participants of the conference and
others interested to read this book. Then, send an email to someone who has produced an
abstract that you find especially important or influential for your own research, and start
a conversation. Let us try to keep up the conversation, even though we right now need to
do it in non-traditional ways.

Gothenburg and Stockholm, April 2020
Henrikke Baumann and Elisabeth Ekener
Conference chairs of SLCA2020

4 S-LCA 2020 Conference — June 2020 — Sweden
FRuTROP



Sponsors

Chalmers University of Technology (Sweden)
Chalmers - Area of Advance Energy (Sweden)
Swedish Life Cycle Center (Sweden)

KTH (Sweden)

CIRAD (France)

INRAE (France)

Scientific Committee

Rickard Arvidsson (Chalmers University of Technology, Sweden)
Sanjeevan Bajaj (Sukhbir Agro Energy Ltd, India)

Breno Barros (Universidade Federal Rural do Semi-Arido, Brazil)
Henrikke Baumann (Chalmers University of Technology, Sweden)
Catherine Benoit (Harvard University/NewEarth, USA)

Andreas Ciroth (Green Delta, Germany)

Elisabeth Ekener (KTH Royal Institute of Technology, Sweden)
Goran Finnveden (KTH Royal Institute of Technology, Sweden)
Lena Landstrom (Vattenfall, Sweden)

Catherine Macombe (INRAE, France)

Bernard Mazijn (Ghent University, Belgium)

Sverker Molander (Chalmers University of Technology, Sweden)
Peter Saling (BASF SE, Germany)

Marzia Traverso (RWTH Aachen University, Germany)

Cassia Maria Lie Ugaya (Universidade Tecnologica Federal Do Parand, Brazil)
Alessandra Zamagni (Ecoinnovazione, Italy)

Luigia Petti (G. D’Annunzio University, Italy)

Serenella Sala (European Commission, Joint Research Centre, Italy)

Organising Committee

Henrikke Baumann (Chalmers University of Technology, Sweden), conference chair
Elisabeth Ekener (KTH Royal Institute of Technology, Sweden), conference chair
Sara Palander (Swedish Life Cycle Center, Sweden), hosting organisation

Rickard Arvidsson (Chalmers University of Technology, Sweden)

Sverker Molander (Chalmers University of Technology, Sweden)

FRmTR'QE S-LCA 2020 Conference — June 2020 — Sweden



lable.of-contents

(only the first author is quoted)

Invited keynote presentations

Social sustainability: a substantial definition and nine conditions of adequacy.
Karl de Fine Licht, Senior lecturer in ethics and engineering, division of Science,
Technology and Society, Chalmers University of Technology

Overconfident and stuck in the past: the challenge of measuring social responsibility
in global supply chains
Niklas Egels-Zandén, Professor of Organisation and Management,
Department of Business Administration, University of Gothenburg
A working method for improving social performance in the supply chain -
The case of TCO Certification
Stephen Fuller, Senior Criteria Manager, TCO Development
The updated guidelines for Social Life Cycle Assessment: the nuts and bolts
Catherine Benoit-Norris, New Earth B and Social LCAlliance

with a guest appearance by Marzia Traverso on The roadtesting of the revised guidelines

Track 1 — SLCA MEtROAOIOGY ...ucuevereereirrireireieesesesessissississssssssssessessesssssssns

Updated guidelines for social life cycle assessment: the nuts and bolts
(Catherine Benoit Norris)

1.1 Defining and scoping SLCA studies

Scoping social LCA with participatory workshop for research and development project
(Yoon Lin Chiew)

Social life cycle assessment of mobility services: state of the Art (Katharina Gompf) ..........euueece.

Subcategory indicators choice when conducting SLCA: a participative approach
for local community stakeholder dimension (Breno Barros Telles Do Carmo)

1.2 Inventory, data and databases

Testing the PSILCA database in a honey S-LCA case-study (loannis Arzoumanidis) ...
A direct quantification of indicators in social LCA - Beyond worker hours (Andreas Ciroth)......

Assessing social impacts of cobalt artisanal mining using primary
and secondary data (Lucia Mancini)

1.3 Impacts in SLCA: pathways and indicators

Quantifying the impacts of sanitation on health (Catherine Macombe)

Time-based indicators of forced labour, local employment and equal opportunities
in social LCA (Rickard Arvidsson)

Social impact valuation of the PSIA scale-based approach (Jonathan Barbeau-Baril) ....................

12
16

16
17

30

34
34

38

6 S-LCA 2020 Conference — June 2020 — Sweden g Q‘E
FRuR|



Social hotspot assessment using the sustainable development goals (SDG)
as guiding elements (Peter Saling) 46

How the DPSIR framework can be used to build cause-effect chains
in social life cycle assessment? (Marwa Hannouf) 49

Exploring new impact pathways in SLCA: an approach based on subcategories

(Jaylton Araujo) 53
1.4 Interpreting SLCA results 57

Development of a normalization method for social life cycle assessment

(Vanessa Callau Ferreira) 57
Track 2 - Applications and their methodologies ...............oneoveeereneereunnee 61

Road testing of the revised guidelines for social life cycle assessment of a product

(Marzia Traverso) 62
2.1 Sustainable companies and circular economies 64

The role of social aspects evaluation in circular economy (Gabriella Arcese) ..........cmeeeersseeeeenne 64

The relevance of circular economy towards sustainable development:

the case of employment effects (Alejandro Padilla-Rivera) 66

The use of Pugh Matrix for the identification of social issues within Social

Organisational Life Cycle Assessment: a methodological outline (Manuela D'Eusanio) ............... 70

Social life cycle assessment in a circular economy context - A mixed-method

analysis of 97 SLCA publications and its CE connections (Magdalena RUSCh) ..........eeeermeeeeensseeeens 73

Social footprint of US industries: A first step to manage supply chain’s social risks,

consider opportunities and formulate government policies (Catherine Benoit NOITis) ............ 77
2.2 SLCA for policymaking 81

Social Hotspots in the Textiles Global Value Chain (Sanjeevan Bajaj) 81

Social LCA in the EU policy context (Mark Goedkoop) 85

Social impact assessment of the photovoltaic poverty alleviation program in China

(Huang) 88

Level of implementation of Social-LCA criteria in the Spanish public procurement

furniture sector (Marta Braulio-Gonzalo) 91

Social impact indicators in electrical electronic equipment reuse (Konstadinos Abeliotis) .......... 95
2.3 SLCA for new designs 99

S-LCA of a novel slaughter meat factory cell concept (Clara Valente) 99

Using the materiality assessment and PSILCA database to identify and assess
the social and governance issues for stakeholders along the value chain of
new bio-based materials (Birgit Brunklaus) 102

Life cycle social assessment: selection of indicators for a prospective approach
to the insertion of new technologies (Edilene Andrade) 106

FR TR S-LCA 2020 Conference — June 2020 — Sweden 7
i

emg



Social life cycle assessment of an integrated solution for slaughterhouse
wastewater treatment in a circular economy context (Beatrice Bortolozzo) ...........eeeessssessnsnees 109

Transforming a challenge into an opportunity: social life cycle risk assessment
of emerging technologies/novel products. A case study of gold nanoparticles

embedded in product (Martina Pucciarelli) 110

Social materiality assessment of algae-based products (Alessandra Zamagni).............oeesseees 113
2.4 SLCA of production systems 117

Working conditions for ion adsorption clay mining: influence on Social Life Cycle

Assessment of dysprosium (Gerrit Stéckigt) 117

Social life cycle assessment of pork production systems (Stanley Zira)............eeeesssseesssnees 121

Human health impacts of natural diamond production (Anna Furberg)............ecsmeeeeessseeeennne 124

Social assessment of miscanthus-based bioethanol in Croatia

(Nirvana Angela Marting Vidaurre) 128

Social assessment of the main element of food production systems for sustainable

strategies in cities (Susana Toboso-Chavero) 131
Track 3 — Multidisciplinary perspectives 0N SLCA .......oveceerrresrssrsserssenees 135
3.1 SLCA and other life cycle methodologies (LCA, LCC, LCSA) 136

Assessment of social impacts based on different data sources in SEEbalance®

(Peter Saling) 136

A methodological application of SLCA and LCC to compare social and economic

impacts of organic and conventional olive growing in Italy (Nathalie [0fida) ...........owvcceesseereenn. 139

Environmental and social impacts of the forest sector- A Portuguese case study

(Andreia Santos) 143

Exploring the environmental and social performance of a new value chain for

valorizing waste wool in outdoor garments (Michael Martin) 147
3.2 Novel approaches to SLCA 151

Social cost benefit analysis of operating compressed biomethane (CBM) transit buses

in cities of developing nations: a case study (Venkata Krishna Kumar Upadhyayulg) ...................... 151

From blockade to resilience: social perspectives for food security and sustainability
in Qatar (Murat Kucukvar) 152

Financial influence on the Brazilian soybean - An integrative life cycle approach
(Francesca Magnolo) 155

SLCA and social impact risk mapping - A way forward for social risk understanding
and actions? (Galyna Medyna) 159

8 S-LCA 2020 Conference — June 2020 — Sweden
FRuR|

emd



Influence of potential impacts of novel mining technologies on the social license
to operate (Cristina Vilabrille Paz) 163

Socio-economic analysis based on a life cycle perspective: social and societal issues
of new chemicals (Birgit Brunklaus) 167

The role of social life cycle assessment for human rights due diligence: a theoretical
insight (Bianca Maria Tragnone) 170

On the introduction of a community resilience framework to social life cycle
assessment (Giulia Goffetti) 172

Evaluating social impacts of energy development scenarios: a mixed approach

(Daina Kliaugaite) 175

Social objective functions in optimization models for sustainable supply network

design (Lukas Messmann) 178
TrACK 4 — SLCA N PIACLICE c.ueeneeveerrrrerresresrsrssisssssssssssssssssssssssassassssssssssssssasses 183

Insights on social-LCA in practice in Sweden (Mathias Lindkvist) 184

From ad-hoc case studies to effective implementation of social metrics in

organisations (Mark Goedkoop) 187

Practical DSM Case Study of Implementation of Product Social Metrics Framework

in the Supply Chain (Alexandra Florea) 190
Track 5 — Social analysis of product CHAINS ..........cceeeeeererrerrenrinrnsnsississsnsens 193

How a missing group of agents inhibits development of the bioenergy sector

in British Columbia (Roland Clift) 194

The relation between social life cycle assessment and green building certification

systems (Sanjay Somanath) 198

Measuring the immeasurable: the contribution of social sciences to the assessment

of social impacts in a life cycle perspective (Giulia Goffetti) 202

Science communication and social LCA: can the twain meet? Initial findings from

an Oatly study (Anwesha Chakraborty) 206
Track 6 — Understanding and communicating SLCA ..........uveevecvererrrrneens 21

Communicating organisational social indicators: which and how (Valeria Ibdfiez-Forés) ......... 212

A beginner’s level support for navigating the complexity of social sustainability of

products (Patricia Lagun Mesquita) 216

Social impact audit tool (Tatiana Vakhitova) 220

FR TR S-LCA 2020 Conference — June 2020 — Sweden 9
1WA

emg



SUSTAINABLE COMPANIES AND CIRCULAR ECONOMIES

The role of social aspects evaluation in circular economy

Gabriella Arcese’ (gabriella.arcese@unicusano.it), Stefano Poponi’,
Olimpia Martucci?, Chiara Montauti?, Breno Barros Telles do Carmo?

" Niccold Cusano University (Italy)
2 Roma Tre University (Italy)
3 Federal University of Semiarid Region (Brazil)

Introduction

Circular economy model not only concerns economic models and political guidelines,
but also represents a cultural model and behaviour that is becoming increasingly
important on a global scale to the level of production, consumption and institutional
framework in order to pursue the reduction of the usage of primary raw materials
towards models of reuse and recycling of quality materials (Notarnicola et al., 2016).
For both European and national levels, there is an institutional thrust accentuated
towards a circular economy, as represented by EU Action Plan for the Circular Economy
at the community level and by environmental connections to the law of stability, 2016
"Law of 28/12/2015 n. 221".

A circular economy (EC) is an economy designed to regenerate in which the trade may
relate to the raw materials, waste, energy, water, services and expertise in order to
establish a "closed loop" according to the "green economy" approach as an alternative
to classic linear model of production systems (Ellen MacArthur Foundation, 2016 in
Stahel, 2016).

Already in the second half of the nineties, several studies were carried out, showing
that the presence of innovative networks among companies can influence the
behavior and the outputs of the companies involved (Arcese et al., 2013).

Beyond the material aspects, additional key principles of cradle-to-cradle are the use
of renewable energy sources and the promotion of biodiversity as well as cultural and
social diversity (McDonough & Braungart, 2002).

The object of this research is to identify the most appropriate indicators in assessing
the social impacts of the circular economy.

Methods

Starting from the Social LCA framework an extensive literature and case studies review
was conduct. From S- LCA approach useful basis social indicators are: Job creation,
Job security, Health and wellbeing, Community stability, Education standards,

64 S-LCA 2020 Conference — June 2020 — Sweden
FRiTR

emg



Track 2 - Applications and their methodologies 2.1 Sustainable companies and circular economies

Community services, Crime rates, Equality/Accessibility, Protecting and Enhancing
Cultural Heritage, Local Identity and Assets.

Results and discussion

This part of research describes the social aspects of the general framework and the
social life cycle assessment inclusion in the general model.

Based on an extensive literature review, this research provided a discussion about the
concept of the circular economy, an overview of the main circular economy processes,
their applications in different sectors and their economic, environmental and social
impacts.

Several case studies highlight of Job creation and Job development from circular
economy practices. While the employment impacts of the circular economy in terms of
the number of jobs have been analyzed in various studies, assessments of other social
and employment impacts appear to be less present the literature, specifically, there is
limited information available on social aspects such as gender, skills, occupational and
welfare effects, poverty and inequalities.

A crucial role in the realization of circular economy models is played by the
environmental and social communication and education actions that must be started
in order to allow the training of personnel and citizens, also trying to influence
consumers of goods and service users towards sustainable consumption practices.
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