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Abstract
Purpose  This study aims to identify the most relevant stakeholder groups and related social topics for the multistorey timber 
construction sector and provide first insights on the potential social effects—negative (risks) and positive (benefits)—pro-
duced by the prospective increase of multistorey timber constructions in Europe considering their whole life cycle.
Methods  The advancement of social materiality assessment was conducted to unveil the most relevant stakeholder groups 
and related social topics of the building sector by considering what is proposed by the UNEP Guidelines for Social Life 
Cycle Assessment and Handbook for Product Social Impact Assessment. To verify selected social topics and collect infor-
mation on their level of relevance, we based our research approach on stakeholder engagement through a dedicated online 
workshop and interviews.
Results  Seventeen social topics were selected as material for the multistorey timber construction sector according to the 
literature review and the stakeholder engagement activities. No significant variance in relevance level was observed accord-
ing to a five-level Likert scale (from 1, not at all relevant, to 5, very relevant), all rating above level 3 (relevant); the ones 
perceived as very relevant being “Health and safety” (Users), “Safe and healthy living conditions” (Local Community), and 
“Fair salary” (Workers).
Conclusions  This study highlights how conducting a social materiality assessment and engaging stakeholders play a crucial 
role in identifying an initial set of critical social topics to focus on for further evaluation of potential impacts and performance. 
Since there is not yet a standardized approach for the S-LCA application in the construction sector, results from this work 
represent an initial step towards the prioritization process of social topics. This prioritization process aims to assign priority 
levels to a list of social topics derived from a review process based on various sources.

Keywords  Social life cycle assessment · Social materiality assessment · Timber buildings · Wood buildings · Relevant 
social topics · Stakeholders

1  Introduction

Today’s increasing natural disaster phenomena and 
imminent dangers to ecosystems and human health have 
increased awareness at a societal level like never before 
(Schiermeier 2018). The construction sector (industry) is 
considered the principal contributor to socio-economic 
development in the world (UNEP 2021a); on the other 
side, it is the main contributor to the use of energy and 
natural resources (UNEP 2021a). Buildings satisfy human 
beings’ basic needs, improve quality of life, create numer-
ous employment opportunities, and contribute significantly 
to the national economy (Love and Irani 2004; Zuo and 
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Zhao 2014). However, emissions related to the production 
of building materials and construction activities cover 36% 
of global final energy consumption, and in 2020, the build-
ing sector accounted for 37% of global energy-related CO2 
emissions (UNEP 2021a). As 10% of these emissions are 
due to construction materials (UNEP 2021a), their choice 
is crucial for reducing the embodied emissions of build-
ings (Pomponi et al. 2020). Moreover, it was responsible 
for 12% of all freshwater withdrawals in the USA alone 
(Amaral et al. 2020) and ultimately created up to 37.5% of 
annual solid waste in Europe (EU Waste Statistics—Sta-
tistics Explained 2021).

Given the high consumption of resources and energy, 
the construction industry is increasingly called upon to 
produce more sustainable buildings and building materi-
als (Berardi 2012; Bork et al. 2015). In this regard, wood 
buildings are a promising solution for transforming the 
building sector from a carbon emitter to a net carbon sink 
(Churkina et al. 2020). Once used for building purposes, 
wood continues to store CO2 during the building’s life 
cycle, thus preventing its release into the atmosphere. This 
is the case if the forest is managed sustainably, i.e., if it is 
ensured that wood extraction is balanced with replanting 
a new one (Woodard and Milner 2016). Wood is part of a 
circular construction practice and can be reused on a large 
scale, partially maintaining its quality and structural integ-
rity. In addition, wood is a natural insulator, meaning that 
wooden buildings require less energy to heat and cool than 
those made of traditional materials. This can translate into 
lower energy costs and reduced greenhouse gas emissions 
(FAO and UNECE 2023).

The EU has developed a series of standards for assess-
ing the sustainability aspects—environmental, social, and 
economic—of new or existing buildings, considering their 
technical characteristics and functionality over their entire 
life cycle (CEN 2010). As for the social dimension, the gov-
erning standard is the EN 16309:2014—Sustainability of 
construction works—Assessment of social performance of 
buildings—Calculation methodology (CEN 2014), which 
provides the general requirements for the assessment of 
the social performance of a building along its life cycle; 
however, it does not provide provisions on the metrics and 
impact methods to be adopted.

The Social Life Cycle Assessment (S-LCA) is considered 
the most effective assessment method for the social sustain-
ability of products and organizations (Garrido 2017). The 
S-LCA is a methodology able to assess the social impacts of 
products and services along their life cycle, and it is based 
on the ISO 14040 and 14,044 standards and thus includes the 
same four phases as the Life Cycle Assessment (LCA) (ISO 
14040, 2006; ISO, 14,044, 2020). Although S-LCA prac-
tice has developed significantly, there is still no standard-
ized approach to S-LCA in the construction sector (Backes 

and Traverso 2021), and a specific list of social topics to be 
assessed, neither in the timber sector nor in the construction 
sector, is absent.

According to Kayaçetin et al. (2023), the construction 
sector is still mainly focused on evaluating environmental 
and economic aspects rather than social ones. There are 
few studies on the S-LCA application in the construction 
sector, particularly on timber buildings, to the best of the 
authors’ knowledge. This aligns with Roberts et al. (2022), 
who highlighted the few S-LCA case studies on wood-based 
products or the social impacts of timber construction more 
widely. Mair-Bauernfeind et al. (2020) noted that the lack 
of S-LCAs for bio-based products and the fact those are still 
in their infancy makes identifying relevant social aspects 
challenging. Some reasons can be referred to the complexity 
of the social analysis, the lack of standardized methods for 
quantifying social impacts, and the lack of data along the 
supply chain of the sector (Kayaçetin et al. 2023; Hossain 
et al. 2018). Also, Walker et al. (2021) mentioned several 
challenges, most related to the difficulty of measuring social 
aspects, as a defined set of indicators is not yet available 
(Reitinger et al. 2011; Iofrida et al. 2018). Moreover, accord-
ing to Kayaçetin et al. (2023), the social assessment differs 
from the economic and environmental ones as it requires, 
besides quantitative information, qualitative ones, thus intro-
ducing new aspects to be managed at the methodological 
level and increasing the level of complexity.

Alongside the still open aspects from the methodological 
point of view, in the construction sector and wood construc-
tion, there is a growing need to assess social impacts along 
with environmental ones (Abowitz and Toole 2010). Espe-
cially when developing new building materials, it is essential 
to implement social impact assessment into the decision-
making process from the beginning to create a lifecycle-
based sustainable product (Backes and Traverso 2023).

Social sustainability by nature involves multi-faceted 
social values, which are sequentially influenced by plentiful 
stakeholders (Almahmoud and Doloi 2015). In particular, a 
socially sustainable building project should respond to the 
different requirements of multiple stakeholders involved in 
the development of the building, including the final users 
and construction personnel, suppliers, and local communi-
ties (Wong and Fan 2013). Backes and Traverso (2021), in 
a systematic literature review on the application of S-LCA 
in the construction sector, highlighted the complexity of the 
construction value chain that includes many different organi-
zations with different sizes, roles and located worldwide, 
and, consequently, the variety of stakeholders present in the 
construction processes (i.e., Workers, Local Community, and 
Society). According to Dong and Ng (2015), the life cycle 
of buildings is influential to various stakeholders’ issues, 
i.e., the safety of workers, noise pollution in the neighbor-
hood, and degradation of cultural heritage, among others. 
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However, not all relevant stakeholders are adequately con-
sidered in S-LCA studies (Liu and Qian 2019; Montalbán-
Domingo et al. 2019), as the main challenges identified were 
the selection and quantification of social aspects and the 
collection of related information. In this sense, Goedkoop 
et al. (2020) indicate that identifying relevant social top-
ics is important because different value chains and products 
will have different impacts, and it is not always applicable 
to try to assess all social topics throughout the value chain. 
Moreover, the social inventory is a crucial phase consisting 
of collecting various information, both at product and organ-
ization levels, for the different actors in the construction sup-
ply chain. Collecting primary data takes a long time and is 
not always applicable. However, even the use of secondary 
data is often limited by their representativeness of the local 
conditions (Backes and Traverso 2023).

For all these reasons, the selection of social aspects and 
related stakeholders on which to focus the assessment and 
put efforts into collecting high-quality data is fundamental 
to making S-LCA a practical and helpful method for the 
timber building sector.

This paper aims to advance knowledge on social impact 
assessment of the multistorey timber construction sector by 
identifying the potentially most relevant stakeholder groups 
and associated social topics and thus laying the ground for 
further applications of the Reference Scale Approach (RSA) 
to assess the social performances of organizations operating 
in the sector. A reference type of multistorey timber building 
for both residential and commercial is used as the objec-
tive of the assessment. To do so, the materiality assessment, 
focused on the social dimension, was conducted following 
the most updated guidelines and references, considering the 
sector peculiarities, market trends, and the geographical con-
text in which the sector operates. This research also provides 
insights into the potential negative (risks) and positive (ben-
efits) social effects of increased multistorey timber construc-
tions across Europe, considering the whole life cycle.

Section 2 provides a brief description of the conceptu-
alization of the S-LCA methodology and its application to 
the European-funded Horizon 2020 Build-in-Wood Project,1 
from which this work derives. The project aimed to promote 
wood as a building material, making it a natural choice, par-
ticularly for multistorey modular buildings. In this context, 
S-LCA aimed to assess the social aspects connected to the 
proposed solutions’ production, use, and maintenance. Seven 
European cities, including Brașov (Romania), Innsbruck 
(Austria), Copenhagen (Denmark), Trento (Italy), Trond-
heim (Norway), London (UK), and the Metropolitan Region 
Amsterdam (Netherlands), were selected as Early Adopter 
Cities, and similar buildings are considered for all cities. 

Moreover, stakeholders from these locations are involved in 
the materiality assessment. Following this, the main steps of 
the social materiality assessment carried out in the study are 
described. The social materiality development and results 
are presented in Section 3, while Section 4 delved into the 
discussion, exploring the implication of the findings, pro-
posing recommendations for implementing a social sustain-
ability assessment framework in the timber building sector, 
highlighting the possibility of future research, and acknowl-
edging the study’s limitations. Finally, Section 5 presents the 
conclusions drawn from the study.

2 � Material and methods

2.1 � Social life cycle assessment

Social Life Cycle Assessment (S-LCA) enables the assess-
ment of social impacts, performances, and risks of prod-
ucts along their life cycle, including those that are at remote 
stages of the life cycle in which companies are involved, 
with the ultimate goal of improving human dignity and well-
being (UNEP 2020). Developed on the foundations of the 
environmental LCA framework (ISO 14040, 2006), S-LCA 
comprises four main phases: (1) goal and scope definition, 
(2) social life cycle inventory, (3) social life cycle impact 
assessment, and (4) social life cycle interpretation (UNEP 
2020). Unlike environmental LCA impact categories, the 
S-LCA adopts a stakeholder-centric approach to evaluate 
the impacts, which can be both positive and negative for 
different stakeholders (UNEP 2020). Its focus is more on 
companies than processes and less on the product life cycle 
processes. Social impacts are related to how companies 
behave towards stakeholders throughout the product life 
cycle. However, it is still not standardized, even if a stand-
ardization process is ongoing within the ISO/FDIS 14075 
(2024).2

The present study utilized two primary references: the 
UNEP Guidelines for Social Life Cycle Assessment of Prod-
ucts and Organizations (UNEP 2020) and the Handbook for 
Product Social Impact Assessment (Goedkoop et al. 2020). 
The following aspects characterized the S-LCA evaluation:

•	 The object of the assessment is one multistorey tim-
ber building for both residential and commercial uses 
(Fig. 1) proposed within the project, intended to replace 
a concrete-based building. This building served as the 
functional unit of the study, and it was considered a ref-
erence for social assessment. However, impacts/effects 

1  https://​www.​build-​in-​wood.​eu/.

2  ISO/FDIS 14075 (2024) is the standard for social LCA, which was 
finalized and published in October 2024, so it was not yet available by 
the time of the present study.

https://www.build-in-wood.eu/
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were not quantitatively scaled to it. In particular, the resi-
dential one has an engineered timber structure consisting 
of two blocks—one with 4 stories and the other with 6, 
each 3.25 m tall (see Fig. 1a). The total gross internal 
area is 2881 m2. The structure uses a post-and-beam 
system with columns and beams in Glulam and CLT 
panels for the floors, roof, shafts, and stabilizing walls. 
The foundation is concrete. The façades are built with 
LVL wood skeletons, layered with gypsum, OSB, min-
eral wool insulation, cement-based windbreaking boards, 
and a tile rain shield. Steel balconies have fiber cement 
plates. The commercial spans 7290 m2 and is 20 m tall 
(Fig. 1b). The primary structural components are rein-
forced concrete foundations and stairs, glulam beams and 
columns, CLT slabs, roof and core walls, LVL façade, 
insulation, and steel cladding. The building’s composi-
tion is conservatively estimated to include about 55% 
concrete by weight to meet Danish acoustic standards 
(Danish Ministry of Economic and Business Affairs and 
Danish Enterprise and Construction Authority 2010).

•	 Although the main actors in the timber building supply 
chain were engaged in the assessment, the absence of 
an executive project and related organizations running it 
meant that social performances could not be evaluated at 
the time of the study.

•	 All the life cycle stages occurred in Europe, and seven 
different geographical contexts (Early Adopter Cities) 
were selected to implement the product (a multistorey 
timber building for residential and commercial uses). 
Despite being all in Europe, these cities exhibited vary-
ing socio-economic, cultural, strategic, and urban devel-
opment peculiarities and needs.

As a result of the considerations mentioned above, the 
S-LCA methodology was applied qualitatively in this study, 
aiming to define the social materiality within the multistorey 

timber buildings sector and pave the way for future application 
of the Reference Scale Approach (RSA) in assessing social 
performances of organizations operating in the industry.

The system boundaries were defined according to EN 
15804: 2012 + A2: 2019 (CEN 2019), encompassing all 
activities belonging to the multistorey timber construction 
sector system, from the raw materials production (i.e., wood, 
chemicals) through their processing (i.e., engineered tim-
ber panel), construction site operations, and building use 
and maintenance. A selected number of stakeholder groups 
suggested by the UNEP Guidelines (UNEP 2020) and Hand-
book (Goedkoop et al. 2020)—Workers, Local Community, 
Users, Value chain actors, and Society—are considered 
starting points. Figure 2 illustrates life cycle stages and 
stakeholders within the system boundaries.

Overall, the analysis excludes the building end-of-life phase 
mainly because potential positive or negative impacts will 
heavily depend on the specific context where the building will 
be fabricated and how the actors involved in the dismantling 
and waste management systems will operate. Such information 
was unavailable at the time of the study, so future studies and 
research focused on specific local contexts are needed.

2.2 � Social materiality assessment

The materiality assessment selects more relevant topics 
because of their impact on stakeholders and/or the business. 
The Global Reporting Initiative (GRI) considers material 
issues to be the ones that reflect the organization’s significant 
social impacts or that substantively influence the assessments 
and decisions of stakeholders (UNEP 2020). Currently, mate-
riality assessment is mentioned as a key step in the S-LCA 
application by both UNEP Guidelines (UNEP 2020) and the 
Handbook (Goedkoop et al. 2020). It can be carried out as a 
preparation phase for the S-LCA implementation or as a step 
of the S-LCA interpretation phase (UNEP 2020).

Fig. 1   Multistorey timber 
buildings: designed for both 
residential (a) and commercial 
(b) uses
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Materiality assessment is the process by which, starting 
from a general list of topics, different stakeholders and actors 
in the product’s life cycle are called to express their opinions 
on potential existing problems and where more attention is 
needed. In this sense, some expert judgment is required; 
however, the S-LCA Guidelines and Handbook do not prac-
tically guide how to carry out materiality assessment. The 
GRI scheme provides step-by-step guidance for organiza-
tions on determining material topics (GRI Standards 2023). 
Still, it cannot be directly applied to the Build-in-Wood pro-
ject where the analysis does not concern a specific product 
with a real value chain but a reference product (reference 
type of multistorey timber building for both residential and 
commercial uses e designed within the project) representa-
tive of the timber buildings sector.

Consequently, the social materiality assessment 
steps summarized in Fig. 3 were conducted taking into 

consideration the key elements of the materiality assessment 
process described in the GRI standard (2023):

•	 Identification of the key actors and their activities charac-
terizing the timber building life cycle (i.e., forest manag-
ers, wood processing, architects, builders) and the geo-
graphic locations of these activities (S-LCA reference 
literature and literature review).

•	 Definition of the sustainability context of activities and 
business relationships (i.e., economic, environmental, 
human rights, and other societal challenges at local, 
regional, and global levels related to the organization’s 
sectors and geographic locations) (literature review and 
stakeholder engagement).

•	 Identification of stakeholders present across activities 
and life cycle stages (e.g., a complete list of individu-
als and groups whose interests are affected or could be 

Fig. 2   Relationship between the timber building life cycle stages and the stakeholder categories

Fig. 3   The three-step social 
materiality assessment approach 
adopted in the current study
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affected by the timber building sector’s activities) (litera-
ture review).

•	 Engagement of relevant stakeholders and experts to iden-
tify potential negative and positive social impacts the 
sector causes or contributes to through its activities and 
possible impacts directly linked to its operations, prod-
ucts, or services by its business relationships (stakeholder 
engagement).

The reference starting lists of social topics3 are reported 
in Table 1. As can be observed, some social aspects are 
in common between the two sources—UNEP Guidelines 
(UNEP 2020) and Handbook (Goedkoop et al. 2020)—(with 
slight differences in the terminology, in some cases), while 
others are different. For this reason, both sources were con-
sidered. The Methodological Sheets (UNEP 2021b) and 
Social Topics Report (Harmens et al. 2022) comprehen-
sively describe these topics. The stakeholder category Chil-
dren, introduced in the last version of the UNEP Guidelines 
(2020), was considered unsuitable to the system analyzed in 
the Build-in-Wood project (timber buildings for both resi-
dential and commercial purposes), and for this reason, it 
was excluded.

3 � Results

The following sections describe the primary outcomes of the 
literature review and stakeholder engagement steps within 
the social materiality assessment.

3.1 � Social materiality assessment—literature 
review outcomes

The literature review aimed to identify the most frequently 
mentioned social topics relevant to the timber construction 
sector. This involved examining various sources related to 
the construction sector in general and specifically timber 
building with regards to (i) standards and technical reports 
on social sustainability and (ii) scientific literature on social 
assessment.

3.1.1 � Standards and technical reports

EN 15643–1:2010 is the EU standard that describes the 
methodologies for assessing the sustainability of construc-
tion works, covering the evaluation of environmental, social, 

and economic performances (CEN 2010). As for the social 
dimension, the governing standard is EN 16309:2014—Sus-
tainability of construction works—Assessment of social per-
formance of buildings (CEN 2014). At this moment, the 
standard concentrates on assessing aspects and impacts for 
the use stage of a building expressed using the following 
social performance categories: accessibility, adaptability, 
health, and comfort, impacts on the neighborhood, main-
tenance, and safety and security. It is mentioned that only 
the above social topics are deemed to have an agreed basis 
for European standardization. Two additional social perfor-
mance categories are mentioned in EN 15643–3:2012 (CEN 
2012), i.e., sourcing materials and services and stakeholder 
involvement. Overall, the standard gives requirements for 
describing the object of assessment and system boundary 
to be applied, a generic list of indicators and procedures for 
their application, the presentation of the results in report-
ing and communication, and verification. Nevertheless, this 
standard does not set the rules for how building assessment 
schemes may provide valuation methods, nor does it pre-
scribe levels, classes, or benchmarks of performance.

To obtain a more detailed perspective on the timber build-
ing sector, technical reports focused on the social perfor-
mances/impacts of the sector were detected. The search was 
carried out mainly via Google and Google Scholar; however, 
CORDIS (Community Research and Development Infor-
mation Service) was also used. Overall, documents from 
organizations, industry associations, or agencies focused 
explicitly on the social performances of multistorey tim-
ber construction were not identified. The main results were 
derived from research projects in which industrial actors 
were also involved. Most of these studies deal with indoor 
comfort and environmental sustainability of timber buildings 
in comparison with traditional ones (BAMB 2019; CoN-
ZEBs 2019; GREEN INSTRUCT 2020; HOUSEFUL Pro-
ject 2023; CIRCuIT 2023). Furthermore, other research 
projects delve into the social assessment of specific aspects 
of buildings (concrete- and wood-based), such as retrofitting 
solutions or wood-based hybrid construction elements for 
different applications. The most interesting projects for this 
study, at the time of writing this paper, are the EU Horizon 
2020-funded project INFINITE Building Renovation,4 the 
CARpenTiER project,5 and the EU Horizon 2020-funded 
project HYBUILD.6

In the INFINITE project, S-LCA is applied in different 
case studies located in various European countries to under-
stand residents’ socio-economic issues and needs, perception 
and potential impacts of novel design technologies, together 

3  In this paper, social topic and social impact categories, or subcat-
egories, are considered synonymous and refer to social issues related 
to stakeholder groups that should be measured and assessed, for 
example, working hours, community engagement, and child labor 
(adapted from UNEP (2020) and Goedkoop et al. (2020)).

4  https://​infin​itebu​ildin​greno​vation.​eu/.
5  https://​www.​carpe​ntier.​at/.
6  https://​cordis.​europa.​eu/​proje​ct/​id/​768824/​it.

https://infinitebuildingrenovation.eu/
https://www.carpentier.at/
https://cordis.europa.eu/project/id/768824/it


The International Journal of Life Cycle Assessment	

Table 1   Reference list of social topics and related stakeholder groups

Stakeholders Social topics

UNEP guidelines Handbook

Worker Freedom of association and collective bargaining Freedom of association and collective bargaining
Child labor Child labor
Fair salary Remuneration
Working hours Work-life balance
Forced labor Forced labor
Equal opportunities/discrimination Discrimination
Health and safety Occupational health and safety
Social benefits/social security –-
Employment relationship –-
Sexual harassment –-
Smallholders including farmers –-

Local Community Access to material resources Access to material and immaterial resources
Access to immaterial resources –-
Delocalization and migration –-
Cultural heritage –-
Safe and healthy living conditions Health and safety
Respect of indigenous rights –-
Community engagement Community engagement
Local employment Contribution to economic development
Secure living conditions –-
–- Skill development

Value chain actors and small-
scale entrepreneurs

Fair competition Fair trading relationships
Promoting social responsibility –-
Supplier relationships –-
Respect of intellectual property rights –-
Wealth distribution –-
–- Child labor
–- Health and safety
–- Land rights
–- Meeting basic needs
–- Access to services and inputs
–- Women’s empowerment

User Health and safety Health and safety
Feedback mechanism Responsible communication
Consumer privacy Privacy
Transparency –-
End-of-life responsibility –-
–- Affordability
–- Accessibility
–- Effectiveness and comfort

Society Public commitments to sustainability issues –-
Contribution to economic development –-
Prevention and mitigation of armed conflicts –-
Technology development –-
Corruption –-
Ethical treatment of animals –-
Poverty alleviation –-
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with the potential impacts on Workers, Local Community, 
Value chain actors, and Society produced by new industrial-
ized buildings renovation system proposed by the project (Di 
Noi et al. 2022). This assessment applied both primary data 
on residents’ views and secondary data from the PSILCA 
database.

In the CARpenTiER project, social analysis is carried out 
to develop a standardized procedure for generic sectoral-
specific S-LCAs, then investigate social risks (and opportu-
nities) in the wood processing industries in Austria to iden-
tify the best wood utilization in the construction sector and 
other alternative applications. Stakeholder categories such 
as Workers, Local Community, and Society were included 
in the assessment, and data collection was based on Austrian 
organizations (i.e., Statistics Austria, Public Employment 
Service, Statistics from the Chamber of Commerce, Gen-
eral Accident Insurance, Chamber of Labour and industry 
reports) (Mair-Bauernfeind 2022).

In the HYBUILD project, S-LCA is applied to compare 
the social impacts of two innovative compact hybrid elec-
trical/thermal storage systems for stand-alone and district-
connected buildings, namely the Mediterranean and the 
Continental HYBUILD systems. The evaluation included 
all the stakeholders and related social topics of the UNEP 
Guidelines (previous version: UNEP SETAC Life Cycle Ini-
tiative 2009) (Caruso and Pascale 2021).

3.1.2 � Scientific literature

The literature review also included scientific papers on 
social analysis and the S-LCA application, specifically in the 
timber building sector. The research was carried out through 
Scopus Database and ScienceDirect, using the follow-
ing terms and keywords: “Social performances” + “timber 
buildings,” “social impacts” + “timber buildings,” “Social 
Life Cycle Assessment” + “buildings,” “Social Life Cycle 
Assessment” + “timber buildings,” and “Social Life Cycle 
Assessment” + “wooden buildings.” Overall, 12 papers 
related to the building construction sector were found from 
the first screening phase; then, 9 studies were considered for 
the identification of relevant social aspects, as more detailed 
in the social topic analysis part (Hosseinijou et al. 2014; 
Dong and Ng 2015; Hossain et al. 2018; Touceda et al. 2018; 
Liu and Qian 2019; Balasbaneh and Sher 2021; Fauzi et al. 
2022; LLatas et al. 2022; Kayaçetin et al. 2023).

The review focused on determining the stakeholder 
categories and social topics most mentioned across the 
papers, taking Table 1 as a reference. While there seems 
to be consensus on the most crucial stakeholder categories 
to consider, a wide variety of social themes are mentioned. 
Backes and Traverso (2021) highlighted that although the 
S-LCA guidelines have been published for over 10 years and 
were revised again in 2020, only 8% of the studies analyzed 

referred to the Guidelines published in 2009 by the United 
Nations Environment Programme (UNEP) and the Society 
of Environmental Toxicology and Chemistry (SETAC) and 
revised in December 2020. All other studies, analyzed by 
Backes and Traverso (2021), used other and individual indi-
cators such as social cost of greenhouse gas (GHG) emis-
sions, job creation, professional growth, contribution to 
growth, fair employment, and the fuel poverty gap (Touceda 
et al. 2018; Balasbaneh et al. 2018). Moreover, according 
to Roberts et al. (2022), in terms of generic social hotspot 
analysis or hotspot screening studies, there are few cases 
(Di Noi and Ciroth 2018; Hannouf and Assefa 2018; Her-
rera Almanza and Corona 2020) and nothing specific to any 
wood-based products.

Backes and Traverso (2023) also conducted a systematic 
literature review on applying S-LCA in the construction 
industry to identify relevant social indicators for carbon-
reinforced concrete. The study highlighted that the social 
focus of the construction sector was mainly on Workers, 
the Local Community, and Society, while Children were not 
included as stakeholders. For the stakeholder group Work-
ers, “Health and Safety,” “Fair Salary,” and “Hours Worked/
Working hours” represent the most commonly considered 
social topics. For the Local Community stakeholder group, 
“Safe and healthy living conditions,” “Local employment,” 
“Community engagement,” “Access to material resources,” 
“Cultural heritage,” and “Respect for the rights of Indig-
enous peoples” were the social topics assessed. The most 
frequently evaluated categories for the stakeholder group 
Society were “Contribution to Economic Development” and 
“Technical Progress/Technology development.” Moreover, 
additional social topics such as “Public commitment to sus-
tainability issues” emerged as relevant for Society. At the 
same time, “End-of-life responsibility” and “Transparency” 
appeared to be relevant to the User category, as highlighted 
by Backes and Traverso (2021).

Table 2 shows the most mentioned social topics of the 
stakeholder categories that emerged from the scientific lit-
erature review.

Based on what emerged from the various sources (stand-
ards, technical reports, scientific literature), a first list of 
the most frequently mentioned social topics was derived 
(Table  2A, in supplementary materials). This list was 
used for the following work step dedicated to stakeholder 
engagement.

3.2 � Stakeholder engagement

The final step of the materiality assessment involved stake-
holder engagement activities. Within the Build-in Wood pro-
ject, two different groups of activities were conducted. The 
first concerned working groups directed to the seven Early 
Adopter Cities of the projects located in Romania, Austria, 
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Table 2   Review results: scientific literature

Stakeholders Social topics derived from UNEP Guidelines and 
Handbook

N° of 
men-
tions

Source

Workers Freedom of association and collective bargaining 5 Hosseinijou et al. (2014); Dong and Ng (2015); 
Hossain et al. (2018); Balasbaneh and Sher (2021); 
Fauzi et al. (2022)

Child labor 4 Hosseinijou et al. (2014); Dong and Ng (2015); Liu 
and Qian (2019); Fauzi et al. (2022)

Fair salary/remuneration 5 Hosseinijou et al. (2014); Dong and Ng (2015); Liu 
and Qian (2019); Hossain et al. (2018); Fauzi et al. 
(2022)

Working hours/work-life balance 5 Kayaçetin et al. (2023); Liu and Qian (2019); Hossain 
et al. (2018); Llatas et al. (2022); Fauzi et al. (2022)

Forced labor 5 Hosseinijou et al. (2014); Liu and Qian (2019); 
Hossain et al. (2018); Balasbaneh and Sher (2021); 
Fauzi et al. (2022)

Equal opportunities/discrimination 5 Kayaçetin et al. (2023); Hosseinijou et al. (2014); 
Liu and Qian (2019); Balasbaneh and Sher (2021) 
(Discrimination related to the ages of workers); 
Fauzi et al. (2022)

Health and safety 7 Touceda et al. (2018); Kayaçetin et al. (2023); Hos-
seinijou et al. (2014); Liu and Qian (2019); Hossain 
et al. (2018); Balasbaneh and Sher (2021) (Occupa-
tional accidents); Fauzi et al. (2022)

Social benefits/social security 1 Fauzi et al. (2022)
Employment relationship 1 Touceda et al. (2018) (Fair working condition)

Local Community Access to material and immaterial resources 8 Kayaçetin et al. (2023); Hosseinijou et al. (2014); 
Dong and Ng (2015); Santos et al. (2017); Liu and 
Qian (2019); Hossain et al. (2018); Balasbaneh and 
Sher (2021); Fauzi et al. (2022)

Cultural heritage 4 Hosseinijou et al. (2014); Dong and Ng (2015); Liu 
and Qian (2019); Balasbaneh and Sher (2021)

Safe and healthy living conditions 4 Kayaçetin et al. (2023); Hosseinijou et al. (2014); Liu 
and Qian (2019); Hossain et al. (2018)

Respect of indigenous rights 1 Fauzi et al. (2022)
Community engagement 3 Kayaçetin et al. (2023); Hossain et al. (2018); Fauzi 

et al. (2022)
Contribution to economic development/local 

employment
7 Touceda et al. (2018); Kayaçetin et al. (2023); Hos-

seinijou et al. (2014); Liu and Qian (2019); Hossain 
et al. (2018); Balasbaneh and Sher (2021); Fauzi 
et al. (2022)

Secure living conditions 2 Dong and Ng (2015); Fauzi et al. (2022)
Value chain actors and 

small-scale entrepre-
neurs

Fair competition/fair trading relationships 4 Hosseinijou et al. (2014); Hossain et al. (2018); 
Balasbaneh and Sher (2021) (Monopoly and anti-
competitive behavior); Fauzi et al. (2022)

Promoting social responsibility 2 Hossain et al. (2018); Fauzi et al. (2022)
Supplier relationships 2 Hosseinijou et al. (2014); Hossain et al. (2018)
Respect of intellectual property rights 1 Hossain et al. (2018)
Health and safety 1 Hossain et al. (2018)
Access to services and inputs 1 Kayaçetin et al. (2023)
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Denmark, Italy, Norway, the UK, and the Netherlands. At 
the same time, the second relied on online workshops and 
interviews addressed to project partners and other external 
experts. The objectives of these activities were threefold: 
(i) to validate the social topics selected from the literature 
review, (ii) to gather information on the level of relevance 
of these topics, and (iii) to gain initial insights into potential 
social effects, both positive and negative, associated with the 
identified social topics.

3.2.1 � Working groups with early adopter cities

The first working group aimed to support the co-creation 
and scenario-building workshops in pilot and Early Adop-
ter Cities and involved stakeholders at the local level of the 
Early Adopter Cities. In contrast, the second working group 
conducted a post-occupancy evaluation (assessing technical 
performance and user perception) of existing multistorey 
wood buildings in the selected pilot locations. Particularly, 
the results of a post-occupancy evaluation of existing multi-
story wood buildings in Denmark and Norway were con-
sidered to evaluate Users’ perceptions. At the same time, 
the primary outcomes of the specific socio-economic and 
regulatory context analysis of the Early Adopter Cities were 
beneficial to understanding the local state of the art and pre-
conditions able to support the development of the timber 
building sector. Stakeholders identified from the Early Adop-
ter Cities were compared to the reference stakeholders from 
the UNEP Guidelines and Handbook to validate the groups 
identified for the social assessment (reported in Table 1). 
Overall, the five categories - Workers, Local Community, 
Value chain actors, Users, and Society - were validated as 

allowed to include the most relevant stakeholders connected 
to the timber building system of the Build-in-Wood project. 
Subsequently, the leading social issues mentioned during the 
Early Adopter Cities involvement and the post-occupancy 
evaluation were linked to the reference list of social top-
ics (Table 1) to select the most frequently mentioned ones. 
Notably, the social aspects of Users and Local Community 
were the most cited, while Value chain actors and Society 
were the stakeholder categories less represented. Very few 
mentioned Workers’ issues, and the lack of qualification of 
the workforce related to wood construction is of the most 
referred. Table 3 shows an extract on the User category.

The complete list of social aspects of stakeholder catego-
ries derived from the working groups is reported in Table 1A 
of the supplementary materials; this list was compared to the 
outcomes from the literature review to further select social 
themes and identify an even more concise list to be sub-
mitted during the second phase of stakeholder engagement 
during which to determine the level of priority and possible 
effects (Table 2A of the supplementary materials).

3.2.2 � Workshop and interviews with experts

The workshop involved 40 participants, comprising project 
partners and external stakeholders from the Early Adopter 
Cities. The stakeholders were selected thanks to the project 
partners’ contact networks. The objective was to involve 
diverse entities involved in or dealing with various aspects 
of the multistorey timber building supply chain. Notably, 
the majority of participants were from universities and 
research institutes representing sustainability and forestry 
fields. Representation was limited for the upstream phases 

Table 2   (continued)

Stakeholders Social topics derived from UNEP Guidelines and 
Handbook

N° of 
men-
tions

Source

User Health and safety 3 Santos et al. (2017); Liu and Qian (2019); Fauzi et al. 
(2022)

Feedback mechanism/responsible communication 2 Liu and Qian (2019); Fauzi et al. (2022)

Transparency 1 Kayaçetin et al. (2023)

End-of-life responsibility 2 Kayaçetin et al. (2023) (for Society); Fauzi et al. 
(2022)

Affordability 2 Touceda et al. (2018) (Household poverty); Kayaçetin 
et al. (2023) (for Local Community)

Accessibility 1 Santos et al. (2017)

Effectiveness and comfort 3 Touceda et al. (2018) (Indoor air quality and adequate 
indoor T); Santos et al. (2017); Liu and Qian (2019)

Society Public commitments to sustainability issues 2 Dong and Ng (2015); Liu and Qian (2019)
Contribution to economic development 2 Hosseinijou et al. (2014); Balasbaneh and Sher (2021)
Technology development 2 Hosseinijou et al. (2014); Liu and Qian (2019)
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(e.g., raw material and wood processing), with only one par-
ticipant from the forestry sector. In contrast, there were two 
participants from the manufacturing sector and one from a 
timber construction network for the core phase (including 
construction). Four representatives from the user stakeholder 
category also participated, focusing on the use and mainte-
nance phase.

During the first brainstorming session of the workshop, 
after a brief introduction to the S-LCA methodology and 
the objectives of the study, participants were asked to men-
tion the top 3 most relevant potential social risks or benefits 
associated with the multistorey timber construction sec-
tor according to their experience. Answers were collected 
through an online tool that allowed the visualization of the 
answers in real time. Subsequently, all responses were then 
elaborated to associate them with the reference list of social 
topics (Table 1). Overall, combining responses with the ref-
erence social topics was possible. However, some specific 
themes were kept separated because they suggested specific 
additional aspects to the general topics (i.e., durability, faster 
construction site work). All the answers related to environ-
mental sustainability (i.e., carbon storage, climate change 
mitigation, deforestation) were grouped according to the 
category named “Environmental domain” (Fig. 4), which 
was the most mentioned, perhaps due to the project’s aim 

(H2020 Build-in-Wood) in which the analysis took place. 
As shown in Fig. 4, “Health and safety” and “Effectiveness 
and comfort,” both related to the stakeholder category Users 
(U), were the most remarked, followed by “Safe and healthy 
living conditions” for Local Communities (LC) and “Health 
and safety” for Users (U). “Durability” and “Faster construc-
tion site work” (additional topics from the reference list) 
were reported separately, as specific themes for the building 
construction sector.

During a second session, participants were invited to pro-
vide feedback on potential social risks and benefits on the 
most mentioned social topics related to the five stakeholder 
groups (Workers, Local Community, Users, Value chain 
actors, and Society). After a brief description of each social 
topic, participants were asked to answer a multiple-choice 
question on the potential effects (i.e., positive, negative, neu-
tral, I do not know) expected by the introduction of multisto-
rey timber construction to replace traditional construction, 
considering the same building, previously presented.

The elaboration of responses suggested the interpretation 
of results according to two groups based on the number of 
mentions:

•	 Social topics with a predominant response (≥ 50%)
•	 Social topics without a predominant response (< 50%)

Table 3   Social aspects from the internal Build-in-Wood deliverable (extract on the User category)

Social topics derived from 
UNEP Guidelines and 
Handbook

Social aspects derived from the review

Health and safety Acoustic performance (airborne and impact sound)
Indoor climate (temperature, relative humidity)
Risk assessment (in terms of safety, durability)
Barriers related to technical components
Fire safety
High relative humidity encourages using breathable materials such as wood and natural thermal isolation solutions
Using more wood in homes can help to improve indoor air quality due to its moisture-buffering capacity

Feedback mechanism/
responsible communica-
tion

Pre-conceptions about cost versus benefit

Transparency Lack of knowledge from the side of the final consumers
Requirements related to certifications (professionals, resources, certifications necessary for final handover of 

works) and regulations not set up to handle tall wood buildings
Poor documentation regarding the sustainability of forests
Lack of accuracy regarding data related to wood harvesting volumes

Affordability Pre-conceptions about cost versus benefit
Low buying possibilities for more expensive building solutions
Customers often perceive wooden houses as more expensive, less durable, and easily damaged

Effectiveness and comfort Enhance sustainable lifestyle
Esthetic and sensory experiences
Focus on durability and sustainability
Customers often perceive wooden houses as more expensive, less durable, and easily damaged
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In particular, 10 out of 14 of the proposed social top-
ics belonged to the first group, and more than 50% of the 
responses indicated positive effects expected from the 
timber buildings across all the stakeholders. In particular, 
these social topics mainly concern Users (U) and Local 
Community (LC) stakeholder categories, as reported 
in Fig. 5a. More uncertain answers were found for the 
remaining four social topics, which are “Affordability” 
related to the Users (U) stakeholder group and “Fair com-
petition,” “Supplier relationships,” and “Land rights” con-
cerning the Value chain actors (VC) (Fig. 5b).

All the social topics discussed and validated during the 
workshop were then analyzed during the interviews with 
respondents selected from among the workshop partici-
pants, mainly project partners with different roles inside 
the value chain building construction and from other Euro-
pean countries (Early Adopter Cities), to identify their 
level of relevance and so to prioritize them. During the 
interviews (around 30), participants were asked to indicate 
the relevance according to a five-level Likert scale (1: not 
at all relevant, 2: slightly relevant, 3: relevant, 4: fairly 
relevant, 5: very relevant), always considering the intro-
duction of multistorey timber construction to replace tradi-
tional construction. Table 4A in supplementary materials 
shows the number of mentions for each topic. Responses 
were then elaborated to calculate the mode (the most fre-
quent value), median (the middle of the distribution), and 
mean values for a more comprehensive view of relevance 
perceived across partners; results are shown in Table 4.

The mode, mean, and median values are similar for most 
social topics, indicating that responses are quite aligned. In 
the case of “Fair salary” (W), “Safe and healthy living con-
ditions” (LC), and “Health and safety” (U), all three indi-
ces coincide with level 5 (very relevant), thus suggesting a 
complete consensus. “Land rights” resulted in the situation 
where mean and median match (3: relevant), while the mode 
is 1 (not at all relevant), thus suggesting that there is not 
alignment across answers. Overall, according to the mean 
value, a significant difference across topics was not found, 
and they all scored above level 3 (relevant); the ones per-
ceived as very relevant are Fair salary” (Workers), “Safe and 
healthy living conditions” (Local Community) and “Health 
and safety” (Users).

4 � Discussion

Overall, the social materiality assessment enabled the iden-
tification of a first list of relevant stakeholders (5) and social 
topics (17) where potential social risks and benefits could 
occur with the introduction of multistorey timber build-
ings. The main outcomes of the materiality assessment 
process highlighted how social aspects related to Workers 
are mentioned frequently in the scientific literature. How-
ever, their relevance did not emerge during the workshop, 
which focused more on new topics that could have an effect 
(direct or indirect) on workers due to the introduction of 
multistorey timber construction. In this sense, the main 

Fig. 4   Frequency of social topics according to brainstorming outcomes. U, Users; LC, Local Community; W, Workers; VC, Value chain actors; 
S, Society
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effects mentioned during the workshop are reduced con-
struction time and a more comfortable working environ-
ment (i.e., safer construction sites). It can be argued that the 
other social topics related to Workers—i.e., fair salary and 
social benefits—do not depend directly on the introduction 
of multistorey timber buildings but mainly on the builders’ 
companies’ behaviors.

Regarding the Local Community, the most frequently 
mentioned aspects include “Access to material and 

immaterial resources,” “Safe and healthy living conditions,” 
“Contribution to economic development/Local employ-
ment,” and “Skill development.” Also, in this case, a faster 
construction time for the timber building is expected to 
produce benefits in terms of “Safe and healthy living con-
ditions” for people living nearby. However, using natural 
resources (wood) raises the question of avoiding harm-
ful effects on access to material resources for the local 
communities.

Fig. 5   Results on potential 
social risks and benefits: social 
topics with a predominant 
response (positive effect > 50%) 
(a) and without a predominant 
response (b). U, Users; W, 
Workers; LC, Local Com-
munity; S, Society; VC, Value 
chain actors
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“Fair competition” and “Promoting social responsibil-
ity” are the most remarked topics for the Value chain actors; 
the increase of timber buildings passes from the rise of 
awareness and engagement of actors across the value chain 
towards common sustainability targets (i.e., to support sus-
tainable forestry practices). Moreover, the increase in mul-
tistorey timber buildings could open up opportunities for 
smaller businesses to participate in the value chain and fos-
ter market diversity, even though they may face difficulties 
competing with the existing large companies operating in 
the concrete-based building sector.

Overall, social topics of Users are the most cited since the 
introduction and increase of timber buildings are expected 
to mainly produce effects in terms of “Health and safety” 
and “Effectiveness and comfort”; also, “Transparency” and 
“Affordability” issues arose during the workshop. Docu-
mentation regarding the sustainable management of forests 
and wood origin was remarked as a relevant aspect from the 
user’s perspective; moreover, higher cost and durability were 
identified as issues of concern.

From the Society’s point of view, timber buildings are 
seen as strategic in terms of “Public commitments to sus-
tainability issues”; overall, municipalities consider wood-
based constructions a strategic solution to decreasing city 
and regional GHG emissions.

Three additional aspects were identified during the work-
shop that need a special mention because they are specific 
of the sector: (1) “Durability” as an important aspect to be 
considered within the “Effectiveness and comfort” topic; (2) 
“Faster construction site work” as a possible effect produced 

by the timber building and which could affect both the Local 
Community in terms of “Safe and healthy living conditions” 
and the “Health and safety” of Workers positively; (3) “Pres-
ervation of local tradition,” concerning specific techniques 
of wood construction in certain contexts (i.e., in Trondheim, 
there is a long tradition in building wooden houses, Build-
in-Wood Project, 2023), to be considered within the “Access 
to material and immaterial resources.”

The interviews with the key stakeholders within the 
Build-in-Wood project’s consortium were significant in 
collecting opinions on the expected positive and negative 
effects of adopting multistorey timber buildings. The results 
represent the context of the project in which they are created 
and the case study under analysis. However, it is essential 
to point out that the fact that the interviewees were only a 
part of the workshop participants is a limitation of our study, 
and the lack of participation of specific Value chain actors, 
such as those who operate in the end-of-life stage, is another 
aspect affected the results obtained.

5 � Conclusions

Despite the existence of several standards supporting the 
assessment of the sustainability of existing buildings, 
encompassing environmental, social, and economic perfor-
mances (e.g., EN 15643–1:2010), there remains a scarcity of 
studies on the social impacts of timber buildings or construc-
tion more generally from a life cycle perspective.

Table 4   Mode, mean, and median of levels of relevance* calculated for each social topic selected in the analysis

*1: not at all relevant, 2: slightly relevant, 3: relevant, 4: fairly relevant, 5: very relevant

Stakeholder group Social topics Mode Mean Median

Workers (whole value chain) Fair salary 5 4.50 5
Working hours 3 2.84 3
Health and safety 5 4.26 5
Employment relationship 4 2.75 3

Local Community (whole value chain) Access to material and immaterial resources 3 3.42 3
Safe and healthy living conditions 5 4.58 5
Community engagement 2 2.90 3
Contribution to economic development 4 3.35 4

Society Public commitments to sustainability issues 5 4.35 5
Users Health and safety 5 4.84 5

Affordability 5 4.21 5
Effectiveness and comfort 5 4.32 4
Transparency 3 3.09 3

Value chain actors Fair competition 4 3.14 3
Promoting social responsibility 3 3.19 3
Supplier relationships 2 3.10 3
Land rights 1 3.00 3
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The purpose of this study was twofold: (i) identify the 
most relevant stakeholder groups and related social topics 
for the multistorey timber construction sector, considering 
the European context, and (ii) provide first insights on the 
potential social effects—negative and positive—resulting 
from the increased adoption of multistorey timber construc-
tions in the European countries, along the whole life cycle.

For this reason, the social materiality assessment was 
conducted in three steps. It resulted in 17 potential social 
topics relevant to the multistorey timber building sector 
across five stakeholder groups (Workers, Local Community, 
Value chain actors, Users, and Society). The social topics 
perceived as very relevant are “Health and safety” (Users), 
“Safe and healthy living conditions” (Local Community), 
and “Fair salary” (Workers); nevertheless, a significant dif-
ference in terms of the level of relevance was not found, and 
they all scored above level 3 (relevant).

The results highlighted the limited literature on the tim-
ber sector and underscored the need for further research to 
deepen our understanding of the associated social dynamics. 
To enhance the reliability of S-LCA in this sector, it is essen-
tial to expand the sample of interview participants, ensuring 
comprehensive representation across the entire value chain. 
Additionally, establishing a common knowledge base and 
shared terminology among participants is crucial for collect-
ing robust and consistent responses, thereby contributing to 
a more thorough and accurate assessment of social sustain-
ability in timber construction.

Overall, there is a growing need in the construction sector 
and in wood construction to assess social impacts along with 
environmental ones and, in line with recent developments in 
the field of S-LCA application, to develop category rules, 
as is happening in other areas (i.e., Product Category Rules 
for the assessment of the social sustainability performance 
of rolling stock).

The findings of this study provide valuable insights for 
timber construction projects, particularly within the Euro-
pean context. The focus on identifying social issues through 
literature review and stakeholder engagement highlights 
the influence of regional socio-economic factors, such as 
development levels, resource availability, and consumer 
perceptions. This research underscores the importance of 
considering socio-economic contexts in Social Life Cycle 
Assessments (S-LCA). While commonalities exist across 
European cities, regional differences emphasize the need for 
a generalized list of relevant social issues as a foundation for 
further advancing social sustainability in timber construc-
tion projects.

Although some social issues may be considered generally 
relevant for the sector, the level of risk or benefit, and so the 
level of priority, depends very much on the local context 
(i.e., a potential negative effect on resource accessibility was 
perceived more in some contexts than others).

This study underlines the critical role of social materi-
ality assessment and stakeholder engagement in identify-
ing potentially relevant social topics to focus attention and 
evaluate organizations’ potential impacts and performances 
within the sector. This work is intended to be a proposal 
applicable to any timber construction project in the European 
context. However, it is recommended that these approaches 
be complemented with other methods, such as field studies 
and existing S-LCA databases, to investigate potential social 
risks, especially in the background processes. Finally, the 
process presented and tested in this paper can be applied to 
other building materials and contexts, but different literature 
and stakeholders might be involved.
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