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Abstract

Purpose This study aims to address the lack of standardised and comparable primary data collection procedures in Social
Life Cycle Assessment (S-LCA) by developing shortened versions of 14 previously established scales for assessing worker-
related subcategories. The objective is to reduce data collection time and resource requirements while maintaining the origi-
nal scales’ reliability and goodness-of-fit.

Method The method comprised an iterative approach of applying network and exploratory factor analyses to screen for the
most representative items, of each social phenomenon, with better loading factors. The reduced version of the instruments
were applied to five samples containing 289 to 549 workers from over 50 industries and various job positions for conducting
the Confirmatory Factor Analysis (CFA).

Results and Discussion The study resulted in a set of 14 instruments comprising 39 indicators, grounded in ILO conventions
and recommendations as well as established literature across various social science fields. These instruments are applicable
across different working contexts, economic sectors, and countries. CFA demonstrated adequate to predominantly excellent
model fit and reliability indices for all instruments and their respective indicators. In addition to the instruments themselves,
application guidelines and further methodological recommendations were developed to support S-LCA practitioners. While
primarily designed for social sustainability assessment within S-LCA, the instruments also show potential applicability
beyond this scope, including use by policymakers, human resource professionals, and non-governmental organisations.
Conclusion This study had the limitation of being applied only in the Brazilian scope, which points to the potential of further
investigations to verify whether the same ranges for goodness-of-fit and reliability indices are found in cross-cultural studies.

Keywords Social life cycle assessment - Worker - Primary data - Data collection - Social life cycle inventory

1 Introduction

Within the Social Life Cycle Assessment (S-LCA) scope,
the concept of Decent Work, as defined by the International
Labour Organisation (ILO, 1999) serves as a guiding axis
for assessing the worker stakeholder in S-LCA. 1999, repre-
senting the aspirations people have for their working lives.
The Decent Work concept encompasses a productive activ-
ity that offers fair remuneration, workplace safety, social
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protection for families, social integration, opportunities for
personal development, freedom to express concerns, orga-
nize, and participate in decisions that affect one’s life, and
equality of opportunity and treatment for all, regardless of
gender (ILO, 1999).

ILO established four strategic objectives for countries
and institutions to implement operational actions that pro-
mote Decent Work: (1) Respect for labour rights, including
freedom of association, the right to collective bargaining,
elimination of discrimination in employment and occupa-
tion, and eradication of all forms of forced and child labour;
(2) Promotion of productive and high-quality employment;
(3) The expansion of social protection, and (4) The rein-
forcement of social dialogue (ILO, 2013).Therefore, Decent
Work represents not only a human-centered vision of work,
but also a cornerstone for sustainable development and
inclusive and equitable growth.
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The four strategic pillars of decent work are further
elaborated into ten key elements that form the Decent Work
Agenda: (1) Full and productive employment; (2) Labour
rights; (3) Protection and promotion of social dialogue; (4)
Work-life balance; (5) Elimination of unacceptable forms of
work; (6) Employment stability and security; (7) Equality
of opportunity and treatment; (8) Safe and healthy work-
ing environments; (9) Social security; and (10) Social dia-
logue and representation of workers and employers (ILO,
2013). Accordingly, Goal 8 of the United Nations Sustain-
able Development Goals (SDGs) explicitly calls for the pro-
motion of sustained, inclusive, and sustainable economic
growth, full and productive employment, and decent work
for all (United Nations, 2015).

ILO has been instrumental in both conceptualizing and
advancing this goal through several work-related studies
throughout the world. Moreover, it elaborates standards
present in conventions relating to the multiple core themes
that Decent Work encompasses. In parallel, it elaborates rec-
ommendations that offer principles and guidance to coun-
tries around the world, encouraging the adoption of policies
that focus on promoting a more just and equitable society.
ILO also carries out field assessments and thematic studies
at regional, national, and sectoral levels, with the goals of
identifying rights violations, deepening the understanding
of specific issues, disseminating knowledge, and indicating
critical areas where decent work remains unrealized.

Consequently, the majority of these themes directly cor-
respond to the issues covered under the eleven subcategories
constituting the “worker” stakeholder group defined in the
Guidelines for Social Life Cycle Assessment of Products and
Organizations - S-LCA Guidelines, for short (UNEP, 2020).
In addition, the Methodological Sheets for Subcategories in
Social Life Cycle Assessment (UNEP, 2021) recommend
the adoption of the theoretical and conceptual framework
found in ILO conventions, recommendations, and reports.
It is important to emphasize that S-LCA not only incorpo-
rates the concept of decent work, but also expands upon it,
encompassing the full breadth of labour-related analyses
addressed by the ILO, while advocating for an in-depth and
comprehensive study of each topic, taking into account all
of its possible dimensions.

The ILO’s framework covers each of the impact subcat-
egories related to the stakeholder worker and, depending on
the theme, indicates minimum and maximum legal thresh-
olds for the signatory countries, according to their respec-
tive levels of socioeconomic development. In addition,
the framework offers theoretical definitions and analytical
guidelines that allow for consistency and comparability
across studies and assessments in the field.

Given its great importance, workers are the most fre-
quently assessed group in S-LCA case studies (Petti et al.
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2018; Rebolledo-Leiva et al. 2023). Their views and nar-
ratives directly reflect the behaviour of the work organisa-
tions, indicating how they deal with social aspects, such as
working conditions, labour rights and wellbeing. Moreover,
workers are usually the most reachable group when collect-
ing primary data, generally in the foreground system (Petti
et al. 2018; UNEP, 2020).

In a S-LCA, primary data is deemed as the most relevant
and accurate to represent and investigate the social aspects
related to creating a product throughout its entire life cycle.
The S-LCA Guidelines states that primary data is especially
relevant for better depicting the reality of the social issues
or the positive impacts in the foreground processes (UNEP,
2020), where the organisations typically have a direct influ-
ence on the social impacts. Primary data offers a direct and
context-specific representation of the social conditions,
while allowing for hearing the voices and the claims of the
impacted people.

The process of data collection includes interviews, sur-
veys, or other participatory methods that engage both the
S-LCA practitioner and stakeholders. It gives a unique
opportunity to deepen the understanding of the socioeco-
nomic and cultural conditions and contrasts, giving a genu-
ine space to voice concerns and opportunities. Despite its
promising character, primary data may pose several chal-
lenges in the collection process, such as being time and
resource-consuming, difficulties in reaching and engaging
stakeholders, selection and application of adequate data col-
lection instruments, among others. Beyond that, the S-LCA
Guidelines (UNEP, 2020) also highlight the great challenge
of covering the entire value chain when collecting primary
or site-specific data.

To address these methodological barriers while advanc-
ing a comprehensive and reliable assessment of workers’
conditions, a set of 14 psychometric instruments was devel-
oped (Chabrawi et al. 2024), covering all aspects entailed
in the concept of Decent Work, as defined by the Interna-
tional Labour Organization (ILO, 1999). The 14 instruments
address the following topics: 1. Forced Labour; 2. Child
Labour; 3. Freedom of Association and Collective Bargain-
ing; 4. Fair Salary; 5. Social Security and Social Benefits; 6.
Discrimination and Equal Opportunities; 7. Working Hours;
8. Health and Safety; 9. Employment Relationship; 10. Sex-
ual Harassment; 11. Working Relationship; 12. Recognition
at Work; 13. Remote Work; and 14. Bullying in the Work-
place. The topics from 1 to 10 relate to the impact subcat-
egories proposed in the S-LCA Guidelines (UNEP, 2020),
while topics 11 to 14 were introduced by Chabrawi et al.
(2024) as new subcategories, not previously foreseen in the
S-LCA Guidelines, due to their high relevance in contempo-
rary working contexts.
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For a commonly grounded approach to assess differ-
ent impact subcategories across various work positions,
and different countries that carry various socioeconomic
and cultural conditions, the development of the assess-
ment instruments was built upon the conceptual framework
proposed by the ILO and other UN bodies, e.g., UNICEF
(Table 6). This means that every social indicator and each
of its corresponding items were defined and framed accord-
ing to the definitions and requirements outlined by the ILO
and UN bodies to meet the requirements present in the con-
cept of Decent Work. In other words, the instruments were
designed to align with international standards on working
conditions, ensuring their applicability across both devel-
oping and developed countries. Additionally, focus groups
were conducted with a wide variety of workers from mul-
tiple working backgrounds to deeply and sharply frame the
items of each instrument.

These instruments are also named as multi-item scale!,
or just “scale” for short. The scales were first developed as
long versions, comprising several items that aimed at cover-
ing a large extent of measuring each impact subcategory.
Although comprehensive, the wider the questionnaire, the
longer the response time, causing possible respondents’
dropouts, fatigue, and a smaller number of participants.
Challenges regarding the length and intensity of the work
(Dreyer et al. 2010; Sala et al. 2015; Grubert 2018; Pollok et
al. 2021) have been one of the major issues of rigour in data
collection, and still are to the present day.

In a context of collecting a multitude of data, regarding
different social phenomena, and with various stakeholders,
shorter but accurate versions of assessment instruments are
crucial to guaranteeing primary data collection, without
compromising a truthful assessment coverage (Mourdo et
al. 2022). On the one hand, long instruments cover a wider
spectrum of the phenomenon to be measured, where each
item assesses just a small fraction of the sphere of behav-
iour, perception, etc. (Tambs and Reysamb 2014). On the
other hand, brief versions of the same instrument can signif-
icantly reduce the time spent collecting and analysing data,
and they require fewer cognitive resources from respon-
dents, making the task easier and more practical (Kemper et
al. 2019). When properly built, a short version should pres-
ent all the evidence of validity and factor reliability (indica-
tors) of the long version (Smith et al. 2000).

Aiming to dispense with part of the burden of primary
data collection, while ensuring data consistency and reli-
ability, this work focused at reducing the long-versions of
the scales developed previously by Chabrawi et al. (2024).
This work also offers an extensive and structured literature

' A multi-item scale is an assessment tool that measures the informa-
tion of social or behavioural phenomena at the individual or societal
levels in a reliable and valid way (Kline 2013).

review addressing the challenges of data collection, the
scarcity of reliable instruments for primary data collection,
and the lack of harmonised indicators in S-LCA. Further-
more, it presents the methodological foundations of Psycho-
metrics and scale development, highlighting the importance
of applying appropriate methods and tools when develop-
ing such instruments. Accordingly, readers are referred to
Chabrawi et al. (2024) for additional contextual and meth-
odological background, particularly to support a deeper
understanding of the Method section and to obtain detailed
guidance on the application of the instruments, whether
used individually or in combination.

Since this study is primarily intended for social sustain-
ability practitioners, it intentionally briefly presents the
methodological and psychometric tools used for the scales’
reduction. Thus, it offers only a concise overview of the
techniques borrowed from the field of Psychometrics to
create a short version of the scales. Likewise, it addresses
the goodness-of-it and reliability indices yielded during
the reduction process by reporting only the range of values
obtained throughout the 14 scales, and the corresponding
thresholds for interpreting their adequacy. This approach
seeks to balance the necessary rigor in reporting scientific
studies, ensuring that all relevant information is being con-
veyed, while communicating it with parsimony and focus-
ing on practical applicability guidance for S-LCA case
studies. More detailed psychometric procedures and results
may be reported in future or complementary publications,
where relevant.

This paper is organised as follows. Section 2 presents the
methodological approach, detailing the procedures adopted
to reduce the original instruments and to test the robustness
of the short versions. In particular, Sect. 2.1 describes the
item-reduction procedure, including the multi-step analyti-
cal strategy; Sect. 2.2 outlines the sample characteristics
and data collection process; and Sect. 2.3 explains the sta-
tistical analyses, focusing on Confirmatory Factor Analysis
and the goodness-of-fit and reliability indices applied. Sec-
tion 3 presents the results, structured into Sect. 3.1, which
reports the fit and reliability indices of the reduced instru-
ments, and Sect. 3.2, that presents the final set of indica-
tors, their definitions, and the comparison in terms of items
count between long and short versions. Section 4 discusses
the findings, addressing their implications for S-LCA prac-
tice, the applicability of the instruments across contexts,
and methodological considerations related to primary data
collection and interpretation. Section 4.1 presents general
and specific application guidelines and recommendations.
Section 4.2 elaborates on the impact assessment approaches
using the results from the scales, aggregation and weight-
ing options and, finally, Sect. 4.3 presents potential limi-
tations related to the scales. Lastly, Sect. 5 concludes the
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paper, summarising the main contributions, and pathways
for future research.

2 Method

The method for reducing the long version of the 14 scales
consisted of a multi-level approach, organised in the topics
2.1 to 2.3. It covers the six-step approach to analyse and
remove the items, the general description of all samples
and the rationale for data analysis. A visual summary of the
decision process is presented in Fig. 1 to improve clarity
and understanding. Further details on Psychometrics, scale
development, and the statistical procedures and adjustment
indices for Exploratory and Confirmatory Factor Analy-
sis (EFA and CFA), and reliability indices are provided in
Chabrawi et al. (2024) and are only briefly summarized here
to maintain focus on the reduction method.

2.1 Procedures

Six steps were used to derive the 14 reduced scales, as sum-
marised in Fig. 1, encompassing three complementary levels
of analysis: network analysis, factor loadings and commu-
nalities, and model goodness-of-fit of each scale. Network
analysis was used to examine the pattern and strength of
inter-item relationships within each scale. Factor loadings

)

( .
" Network analysis
|\

—i e Exploratory Facto Analysis

Analysis of item
candidate for removal

| oVerification of adjustment indices by
removing items

v

/e Application in target population /

(e Confirmatory factor analysis to verify )

the adequancy of the new verion

Fig. 1 Flowchart of the decision process for item exclusion
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and communalities were verified to assess the extent to
which each item contributed to measuring the construct.
Finally, goodness-of-fit indices examined how well the
scale (set of items) fit the underlying measurement model.
These three analytical levels were combined in an iterative
way to inform optimal item-retention and exclusion deci-
sions. After removing the items, the reduced versions were
applied again to verify the stability of their internal struc-
ture, including goodness-of-fit indices, factor loadings, and
communalities.

Initially, a network analysis was carried out to execute
the first step. A network analysis is a graphical representa-
tion of the relationship between different variables and their
mutual influence (De Schryver et al. 2015). It provides the
ability to estimate complex patterns of relationships and the
network structure (Hevey 2018). For better clarity, in the
present study, the variables were the items, and how they
related to each other represented the relationship among the
variables.

The verification of which items to discard was based on
the analysis of three measures of centrality: betweenness
(the degree to which an item is connected with others),
closeness (a measure of the distance of an item to all others
- the more central the item in the graphical representation,
the closer it is to all the others), and strength (measures the
strength between items) (Leme et al. 2020). These indices
were calculated within a network analysis framework, in
which each item was treated as a node and the correlations
between items as edges. Whenever items are well integrated
with high betweenness, closeness and strength, they will
form a network of items (nodes). Each network represents
the factor (indicator) to which the items are measuring.
Scales with more than one indicator will show a graphical
representation of clusters as many as the number of indica-
tors. Items with low betweenness, closeness, and strength
will appear farer from the group of items it belongs and,
therefore, be candidate for removal, as it is less integrated
within the network structure and exhibited weaker associa-
tions with the remaining items, indicating a lower contribu-
tion to the underlying construct.

The network analysis was conducted on the software
JASP version 0.19.3. The centrality indices were computed
separately for each scale based on the polychoric correlation
matrix, which is appropriate for ordinal Likert type of data.
To operationalise item exclusion in a reproducible man-
ner, all centrality scores were standardized (z-scores), and
items with values below —1 standard deviation on at least
two of the three indices were flagged for potential removal.
This decision rule ensured that item exclusion was driven
by convergent evidence across multiple network proper-
ties, rather than by a single metric. Flagged items were not
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automatically removed, but instead, carried forward to the
second step for confirmation.

In the second step, an EFA was performed for each scale
using the full (long) version of the instruments to exam-
ine the item’s factor loading (the extent to which an item
is related and how well it represents the construct, e.g.,
forced labour), and their communality (how much the item
explains the intended construct). This step of relevant for
bringing another two types of measure for deciding on the
removal of items. In other words, not only how an item is
well integrated with the other items is observed, but also
how much it explains the indicator and the extent to which
it measures the construct (impact subcategory). This proce-
dure ensured that the decision for item exclusion was guided
by both quantitative evidence and theoretical interpretabil-
ity, maintaining the internal coherence and construct valid-
ity of the reduced versions.

Once results from the network analysis and the EFA were
obtained and gathered, the third step comprised analysing
the list of items that were flagged for removal against the
respective factor loading and communality to confirm their
exclusion. While items with loadings below 0.40 are indi-
cated for removal (Hair et al. 2010), this study applied a
more rigorous approach for discarding items with loadings
below 0.50 or 0.60, due to the fact that the items of the long
version had overall high factor loadings, which means they
were good measures overall.

As a fourth step, the model of fit of each scale was itera-
tively re-evaluated after each item removal, allowing only
one item to be removed at a time. The model of fit com-
prises a set of goodness-of-it indices that measures how well
a scale, which is made up of several items, actually mea-
sures the construct it is supposed to measure. More infor-
mation about the goodness-of-fit indices can be found in
Chabrawi et al. (2024). After each iteration, goodness-of-fit
indices were recalculated by running the EFA at each time,
and compared against established thresholds (Table 2). If
the removal of an item resulted in fit indices falling below
acceptable levels, the item was retained. Conversely, when
item exclusion maintained or improved model fit, the
removal was confirmed. This stepwise approach explains
why some scales allowed for more extensive reduction than
others and ensured traceability of all exclusion decisions.
Factor loadings, goodness-of-fit and reliability indices are
common outputs yielded in an EFA, and they were also
computed using the software JASP version 0.19.3. Further
details about EFA are provided in Chabrawi et al. (2024).

The fifth step comprised the application in the target
population (Sect. 2.2) to verify whether the internal struc-
ture of each instrument was preserved in comparison with
the original versions. Lastly, in sixth step, an CFA was con-
ducted to verify the goodness-of-fit and reliability indices of

the reduced versions to confirm their adequacy and good-
ness-of-fit, as well as the reliability of each indicator. This
step is explained in more detail in topic.

2.2 Sample description

After the full development of the long version of the 14
scales, an exclusive round of application with the short ver-
sion was conducted to verify whether the good-to-excellent
goodness-of-fit and reliability indices would be found. In
other words, if the short version of each assessment instru-
ment works as well as the long ones. The strategy for apply-
ing the instruments sought to maximise the number of
respondents per application, i.e., five links with 3 to 5 instru-
ments were sent to a database of workers (Chabrawi et al.
2024). It was considered a valid response to those to whom
the participant responded to all instruments, including the
sociodemographic questionnaire. The sample description
is presented as ranges in terms of numbers or percentages,
provided in Table 1.

The analysis of the ranges showed that the five samples
comprised a diverse variety of workers, ranging from 289 to
549 participants. In terms of gender, a balanced distribution
is noticed with 42% of women, where non-binary (0,2%)
and other (1,2%) indicate the representation of diverse gen-
der identities. The majority within the samples is white and
brown people, with almost 40% each. Black people varied
from 13% to 16%. Most of the participants reported receiv-
ing up to 3 minimum salaries, although higher incomes were
also significantly distributed among the samples. In terms of
working hours, full-time was almost three times higher than
part-time contracts, with participants predominantly work-
ing on-site. Remote (8% — 13%) and hybrid work (5% —9%)
took a smaller share of the working arrangement. More than
half of the workers reported having a formal contract, while
informal contracts represented more than 10% in range.
Most of the participants worked in large or medium-sized
companies, and the hierarchical level showed a wide variety
of positions, ranging from directors and other managerial
positions to apprentices and interns.

2.3 Data analysis

Following the items reduction and the application of the
short versions, an CFA was conducted to verify whether
the internal structure of the scales, i.e., the relationship of
the items and their corresponding indicators, as well as the
adequate fit and reliability indices were preserved. In other
words, the objective was to verify is reducing the scales to
lesser items did not affect the quality and precision of the
instruments. The procedures applied to conduct the CFA
followed those described in Chabrawi et al. (2024). The
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Table 1 Samples’ description by ranges

Participants
289-549

Gender

Female: 42% —52%
Ethnicity

Black: 13% —16% Brown: 38% —41%
-0.6% Other: 0,1% —1,5%
Education
Primary: 5% —10%
Income:

Up to min. salary: 26% —35%
-3% >20 min: 0,3% —0,6%
Working hours
Full-time: 66% —72%

Male: 48% —57% Non-binary: 0,2%

Secondary: 30% —44%

1-3 min.: 43% —49%

Part-time: 22% —27%

Employment relationship
Formal contract: 53% —63%
—6% Other: 15% —21%
Company size
Large: 37% —47%
—14%

Hierarchical level
Director: 0.3% —3%
cialist: 1% —7%
—14% Apprentice:1% —5%

Informal contract: 12% —16%

Medium: 22% —25%

Manager: 4% —5%
Assistant: 17% —20%
Intern: 1% —7% Other:

White: 39% —47%

Higher: 34% —42%

3-5 min: 10% —15%

Night-time: 5% —12%

Small: 13% —17%

Supervisor: 4% —6%
Administrative: 6.9% —9.4%

Living zone
Urban: 94%
—96%

4% —6%

Rural:

Other: 0,2% —1,2%

Asian: 0,3% —0,6% Indigenous: 0.5%

Postgraduate: 14% —23%

5-10 min.: 5% —9% 10-20 min.: 2%
Working
arrangement
On-site: 79%
—86% Remote:
8% —13% Hybrid: 5%
-9%

Legal entity: 2% —5% Individual taxpayer: 4%

Microbusiness: 8% —11%

Microentrepreneur: 7%

Consultant: 2% —3%
Operator: 13% —16%

Analyst: 4% —8%
Technician: 8%

Spe-

objectives, rationale, and interpretation guidelines for fit
and reliability indices can be consulted in that work.

However, for convenience, a brief definition and the
main threshold values used to interpret the CFA results of
the reduced scales are restated below to facilitate reference
and ensure clarity. The respective goodness-of-fit indices
were analysed: Root Mean Square Error of Approxima-
tion (RMSEA), Standardized Root Mean Square Residual
(SMSR), Comparative Fit Index (CFI), and Tucker Lewis
Index (TLI). Finally, four types of reliability indices for
each indicator of all 14 scales were verified.

As a brief explanation, RMSEA and SRMR are error indi-
ces that reflect how well the predicted relationships between
the items and their corresponding construct (indicator) align
with the actual relationships found in the collected data.
Lower values indicate smaller errors and a better fit of the
model (instrument) (Hu and Bentler 1999). CFI and TLI
compare how well the model (instrument) explains the data
against a hypothetical model that assumes nothing is con-
nected or related. The scores vary from 0 to 1, where values
closer to 1 are desired, meaning that the proposed model
(instrument) explains the data structure better. As for the
chi-squared (y?), it measures how much the estimations of
the model differ from the actual data, where smaller values
indicate a closer fit. However, because chi-squared is often

@ Springer

Table 2 Goodness-of-fit indices thresholds

x2 /gl: <5, preferably <3 (Brown 2015)

CFI >0.90, preferably, > 0.95 (Hu and Bentler 1999)

TLI >0.90, preferably, > 0.95 (Hu and Bentler 1999)
RMSEA  <0.05 close fit<0.08 fair fit (Browne and Cudeck 1993)
SRMR <0.10 (Hair et al. 2009)

Table 3 Reliability indices thresholds

>0.80 (Raykov 1997)

>(.70 acceptable>0,80 good>0,90
excellent (Cortina, 1993)

>0.70 acceptable>0,80 good>0,90
excellent (Cortina, 1993)

>(.70 acceptable>0,80 good>0,90
excellent (Guttman 1945)

Composite reliability
Cronbach’s alpha

McDonald omega

Guttman’s lambda

increasing with larger samples, it is usually considered the
ratio chi-squared to its degrees of freedom (y*/df). For an
instrument to be considered a good fit, the aforementioned
indices should meet the thresholds introduced in Table 2.
Regarding reliability indices, Cronbach’s alpha, McDon-
ald’s omega, composite reliability, and Guttman’s Lambda 2
were all assessed. These indices measure the internal consis-
tency of the indicators (factors) and how reliable they are in
measuring the corresponding social phenomena. The inter-
pretation of the reliability indices is provided in Table 3.
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Table 4 Ranges of the indices of goodness-of-fit for all 14 scales

X

Ranges for all indicators 34.78-529.6 1.7-3.67

2 X2 /df CFI
0.97-1.00

TLI SRMR
0.96-1.00 0.025-0.07

RMSEA (90% CI)
0.045-0.081

NB. y?=chi-squared; df=degrees of freedom; CFI=Comparative Fit Index; TLI= Tucker-Lewis Index; SRMR =Standardized Root Mean
Square Residual; RMSEA = Root Mean Square Error of Approximation; ** p<p0.001

Table 5 Ranges of the reliability indices for all 14 scales

Composite Reliability McDonald’s Omega (95% CI) Cronbach’s Alpha (95% CI) Guttman’s Lambda 2 (95% CI)

Ranges for all indicators 0.728-0.981 0.707-0.977

0.682-0.977 0.692-0.977

3 Results

The results of this study are presented in two parts. Section
3.1 focused on reporting the main results of the CFA con-
ducted for the 14 scales, in which two tables are presented:
one with the ranges for the goodness-of-fit indices (Table 4)
and another with the reliability indices (Table 5). The index
values are presented as minimum and maximum ranges
identified in each analysis. Only these ranges are reported,
as providing the full dataset for each scale would be exces-
sively extensive and offer limited additional value for the
scope of this paper. Instead, the complete data related to the
development and reduction of each scale will be presented
in separate publications. In Sect. 3.2, the definitions of the
final list of indicators are introduced in Table 6 to guide
S-LCA practitioners on what social aspects are entailed
within each indicator. Finally, Table 7 displays the list indi-
cator per number of items in the original long versions and
the respective numbers in the short versions.

3.1 Goodness-of-fit and reliability indices

The CFA was carried out to verify whether the high-quality
fit indices observed in the long versions were preserved in
the short versions, and to confirm the factor structure of the
reduced scales. The factor structure indicates which items
load onto each indicator (factor). Accordingly, the analysis
examined whether the items’ assignment to a specific indi-
cator remained consistent to the original versions.

For interpreting the index ranges, the threshold criteria
provided in Tables 2 and 3 should be consulted. For exam-
ple, both CFI and TLI values should be at least above 0.90
and preferably higher than 0.95. As shown in Table 4, the
range values obtained for all 14 scales were between 0.97
and 1.00 for the CFI and between 0.96 and 1.0 for the TLI,
indicating excellent fit. The same rationale applies to the
interpretation of the remaining indices. Presenting the indi-
ces as ranges offers an overview of the robustness of the
instruments developed to capture subjective information in
an objective and reliable manner. The range values for all
fit indices across the 14 scales were within ideal thresholds,
demonstrating the preservation of the internal structures,

and confirming an optimal data fit for the original model of
the scales.

Lastly, Table 5 presents the range of the reliability indi-
ces for all the reduced versions of the scales. Such as in the
long version, the reduced ones presented good to excellent
indices, as well as the minimum and maximum values for
the confidence interval, attesting to the reliability and repli-
cability of the short versions of the instruments.

3.2 Indicators, definitions, and number of items

As informed in the introduction, all scales were developed
primarily based on the standards and norms foreseen in ILO
conventions and recommendations, or on other relevant
reports related to UN organizations, as indicated in Table 6.
The proposed new subcategories were based on literature
related fields of knowledge, such as Work Psychology. The
main references that served as subsidies to develop each
instrument are also indicated in Table 6. Since not all social
constructs encompass the same level of complexity, dif-
ferent numbers of indicators were assigned to each impact
subcategory. As detailed in Chabrawi et al. (2024), the num-
ber of indicators was initially hypothesized based on theo-
retical grounds and subsequently tested through an EFA to
confirm the number of indicators within each subcategory.
Table 6 presents the final set of indicators and their respec-
tive definitions.

Similarly, the indicators have varied considerably in
the number of items, even within the same impact subcat-
egory. This variation reflects differences in the complexity
and social dimensions each indicator aims to capture. Thus,
depending on the construct, more items were necessary to
ensure an accurate assessment of the underlying phenom-
enon in real work contexts. Each indicator definition was
elaborated to reflect the main aspects outlined in ILO docu-
ments, and secure cross-countries application and compa-
rability. Moreover, related literature coming from Work
Psychology was applied for three of the newly proposed
subcategories: Working Relationship, Recognition at Work
and Bullying in the Workplace. The later was also based on
Work Psychology and on the Violence and Harassment Con-
vention n° 190 (ILO, 2019a). The complete list of references

@ Springer
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Table 7 Excerpt from the scale risk prevention and protection from
work-related accidents

The organisation provides protective and safety equipment to be
used at work, if necessary.

The organisation promotes concrete actions to minimize risks to
workers’ health and safety.

The organisation supervises compliance with the rules for risk
prevention and worker protection.

The organisation requires workers to comply with all the rules
relating to the prevention of risks and the protection of their health
at work.

The organisation monitors access to dangerous substances.

used for elaborating the indicators and their respective items
is provided in Table 6.

As previously mentioned, each item measures a specific
aspect relating to its corresponding indicator, and together,
the set of items aims to provide a comprehensive assess-
ment of the most relevant aspects of the targeted social phe-
nomenon. For instance, the indicator “risk prevention and
protection from work-related accidents” comprises 13 items
in its short form, each addressing a key component essential
to evaluating this indicator. As noted in Table 7, the first
item assesses whether the work organisation provides pro-
tective and safety equipment, when required, while the last
item checks if the organisation monitors access to hazardous
substances. For illustrative purposes, the items of this scale
are rated on a five-point Likert scale, ranging from 1 (totally
disagree) to 5 (totally agree). The complete version, includ-
ing detailed instructions and the response scale, is provided
in Supplementary Material 1.

Usually, S-LCA case studies assess each aspect addressed
in each item as a single indicator, resulting in a prolifera-
tion of indicators, with different units, data collection meth-
ods, and calculation approaches, often while examining the
same construct. In contrast, the present approach assumes
that a single construct should comprise a single indicator,
encompassing its various dimensions, all measured using
a consistent unit and data collection method. This ensures
greater scientific coherence, facilitating data collection,
comparisons between different studies, and aggregation of
the results expressed in the same unit.

As observed in Table 8, the items’ exclusion was not
equal throughout the indicators of each scale. The item’s
exclusion varied significantly throughout the instruments,
having no reduction in some cases, e.g., working conditions
in the context of health and safety, or being greatly reduced,
such as the case of the Forced Labour scale. Nevertheless,
the exclusion of all items was made without compromising
the coverage of the social aspects and topics that are core for
assessing every respective phenomenon.

The network analysis showed that for some indicators,
there were items represented sparsely in the network graph,
showing a small closeness, i.e., distance from other items

assessing the same indicator, indicating a potential assess-
ment of other indirect aspects related to this indicator. Other
possibilities related to a low betweenness or strength, repre-
senting a lower connection and strength with the other items
assessing the same indicator.

Whenever the items showed a small closeness or low
betweenness and strength, and also indicated a low load-
ing factor and, on top of that, the content of the item was
not empirically essential for assessing the indicator, or the
content was already covered by another item, then it was
excluded. This thorough process of analysing the items’ per-
formance from several angles explains why some indicators
had a greater reduction than others.

4 Discussion

The definition of decent work goes far beyond a concept and
certainly aims to achieve more than endorsing international
standards for regulating and promoting labour in the work-
ing market. The idea of decent work, established by the ILO
in 1999, embodies a long-standing desire to promote a sus-
tainable and dignified life for all. Dignity, naturally, lies in
the creation of productive, quality jobs for men and women,
the expansion of social protection and equal opportunities
for all, in conditions of freedom, equity, and security. In this
way, decent work converges on four of the ILO’s strategic
objectives: employment, the promotion of fundamental
rights at work, social protection, and social dialogue (ILO,
1999).

According to Abramo (2015), the desire for a decent life
predates the notion of decent work, being on the civilising
agenda at the end of the 19th century with the firing of the
trade union movements at international level, which coin-
cides with the formulation of labour legislation in various
parts of the world, as well as the establishment of the ILO
itself in 1919. Since then, much has improved, but the inte-
gral promotion of decent labour is still an ongoing effort for
developed and developing economies.

With this in mind, this work was proposed as a way of
facilitating the collection of primary data relating to the sub-
categories of the ‘worker’s stakeholder, in a reliable manner.
Moreover, it sought to be exhaustive in terms of the most
relevant themes for promoting decent work, providing sub-
categories not yet foreseen in the S-LCA Guidelines (UNEP,
2020), such as bullying in the workplace, working relation-
ships, recognition at work, and remote work. The first three
themes have been the subject of decades of construction and
discussion in sociology, psychology, and anthropology, and
are undeniably important given the link between degrading
and harassing working conditions or a lack of recognition
at work with a drop in productivity (Karasek and Theorell

@ Springer
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Table 8 List of all scales with the Subcategory Indicator Number of Number of
number of items in the long and items items

short versions

Long version

Short version

1. Forced Labour

Involuntary nature and maintenance of forced labour

23

13

2. Child Labour  Light work 6 5
Hazardous work 7 5
The worst forms of child labour 10 7
3. Freedom of Trade unionism 8 5
Association Collective bargaining 9 5
and Collective
Bargaining
4. Fair Salary Living wage 9 7
Equal pay 6 3
Equitable salary 5 3
5. Working Hours Workday flexibility 8 4
Paid rest 4 4
Working hours regulation 3 3
Overtime 7 4
6. Remote Work  Remote workday 9 4
Work-life balance 9 7
Working conditions in the context of remote work 10 6
7. Equal Oppor-  Discrimination 11 4
tupitie;s :.:md' Equal opportunities 11 8
Discrimination  piscrimination in the organisational context 10 8
8. Bullying in the Descending bullying at work 10 6
Workplace Ascending and horizontal bullying at work 8 6
Bullying at work in the organizational context 9 7
9. Social Security Access to social security 11 8
and Social Access to social benefits 8 4
Benefits
10. Health and Training in health and safety at work 10 10
Safety Risk prevention and Protection from work-related 14 13
accidents
Organisational policy and adherence to country laws 13 13
Promotion of health and safety at work 11 8
Working conditions in the context of health and safety 10 10
11. Sexual Sexual harassment manifestations at work 19 13
Harassment Sexual harassment in the organizational context 9 9
12. Employment  Formal employment relationship 5 3
Relationship Self-employed - formal relationship 3 3
Self-employed - informal relationship 5 3
13. Working Cooperation 6 5
Relationship Vertical and institutional relationships 18 12
Working autonomy 5 3
14. Recognition  Interpersonal recognition 7 5
at Work Intrapersonal recognition 5

1990), absenteeism (Elovainio et al. 2002; Zhang et al.
2017), depression (Stansfeld and Candy 2006; Theorell et
al. 2015), cardiovascular problems (Kivimiki and Steptoe
2018), and even suicide (Luo et al. 2023). Remote work, on
the other hand, has gained ground since the Covid-19 pan-
demic, standing out from its original subcategory (Working
Hours) outlined by the ILO (ILO, 2021a), gaining its own
scale for assessing the different aspects, positive or nega-
tive, that it can encompass.

@ Springer

Since the long versions presented “good” to “excellent”
validity indices for both content and based on the inter-
nal structure of the scales, as well as “good” to “excel-
lent” indices of reliability for each instrument’s indicators
(Chabrawi et al. 2024), a short version was developed for
each tool. After conducting the stepwise approach for items
removal, the re-application of the reduced instruments, the
CFA showed excellent results once again for the indices of
goodness-of-fit and reliability. The reduced instruments are
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applicable in cases where all kinds of working conditions
and/or investigational constraints are not conducive to the
use of the long version, while bringing greater agility and
being less time-consuming.

Given that all the scales were built together at the same
time, it was possible to monitor and avoid cases where scales
with similar measures contained similar items and, directly
or indirectly, assessed the same phenomenon. Therefore,
extreme care was taken to avoid double-counting, i.e., con-
sidering the same information more than once in the data
collection procedures. This may be an issue, as double-
counting the data, whether positive or negative, would also
inflate the social impact assessment. Each subcategory is
assessed by one or more indicators, and each indicator is
measured through multiple dimensions within its respective
domain, offering a rigorous assessment and a comprehen-
sive representation of the underlying reality. In this sense,
each indicator holds a wide coverage of the measured phe-
nomenon, once it is comprised of several items, and each
item measures a different dimension of the indicator.

In Sect. 4.1 to 4.3, general and specific guidelines for
applying the scales are provided. This is followed by recom-
mendations for impact assessment, aggregation and weight-
ing, using the results yielded from the instruments. Finally,
potential limitations are presented and discussed.

4.1 Applicationin S-LCA case studies

General recommendations regarding the purpose of use,
application, and how to generate the instrument scores were
provided in the work of Chabrawi et al. (2024, p. 14). Fur-
ther recommendations and best practices are highlighted
here.

All scales were designed as a self-report measure, which
means that they are respondent by the workers themselves,
except the Child Labour and Forced Labour ones, that are a
hetero-report measures, i.e., they are responded or reported
by someone else other than the workers in condition of
forced and child labour. These may be the local commu-
nity, other workers from the same organization, etc. They
were designed as such because of the possible difficulties
of reaching out to these workers due to their illegal status
of work. Also, all scales are suitable for application in both
developed and developing countries, given their alignment
with the International Labour Organization (ILO) standards.

The instruments may be applied to workers in any eco-
nomic sector, position, hierarchical level, provided that are
above 18 years of age. During the process of developing the
long version of the instruments, special care was given to
semantics and content coverage. To this end, various types
of focus groups were conducted, involving workers coming
from different economic segments and positions, in order

to: (1) Map intricacies corresponding to different types of
work; (2) Examine pertinence, relevance importance and
clarity of each item with groups of S-LCA experts; and (3)
Validate the semantics with the target population, identify-
ing and eliminating potential bias, distortive interpretations
or overly complex jargon, enhancing clarity and ease of
understanding (Chabrawi et al. 2024).

Depending on the work context, some of the topics
addressed by the scales may be sensitive, such as those
involving interpersonal relations, organizational practices,
or workplace well-being. For this reason, all instruments
were primarily designed for use in survey-based applica-
tions, in a fully confidential and non-traceable manner,
ensuring respondents’ anonymity and promoting honest and
reliable responses. This approach follows ILO recommen-
dations for collecting data on sensitive work-related issues
while safeguarding workers’ privacy and psychological and
employability safety. S-LCA practitioners or researchers
from other disciplines may complement these scales with
a sociodemographic questionnaire (e.g., position, age, gen-
der, etc.) to enrich the interpretation of the results. However,
caution is advised when administering such additional ques-
tions in small group of workers, as they might fear poten-
tial traceability and, consequently, provide fewer genuine
responses. Likewise, the instruments are suitable for collect-
ing data from workers at any stage of an S-LCA, as online
surveys can facilitate primary data acquisition throughout
the supply chain.

It is recommended that in cases where the target popula-
tion is partially or fully illiterate, some possible resources
can be used for data collection, namely: (1) identify some-
one the workers and/or the community trust (depending on
the scope of the research), and train he/she in the applica-
tion of the scale(s); or (2) use the items from the scales as
a structured or semi-structured questionnaires to be used in
interviews with workers. In addition to collecting primary
data, the results generated from the scales can also be used
to identify potential issues of greater criticality for research
prioritisation, as well as to triangulate data obtained from
other sources of information, whether primary or secondary.

Every instrument contains instructions that briefly
explain the construct and how to respond to the them. It is
important to mention that the instructions were also subject
to understanding and clarity checks during the semantic
analysis focus groups, as well as in pilot testing of the instru-
ments (Chabrawi et al. 2024). All questionnaires comprise
a 5-point Likert scale, being either expressed in terms of
level of agreement that the respondent has (1 - “totally dis-
agree” to 5- “totally agree”) or frequency (1 - “never” to 5
- “always”). A “not applicable” (N/A) option is also offered
to respondents, as in some working contexts, one or more
items may not be deemed applicable for the assessment.

@ Springer
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It is estimated that each instrument would take from 5 to
10 min to be completed, depending on each individual, and
the number of items, as it varies according to the subcat-
egory assessed.

The reduced version of the instruments is provided in
the Supplementary Materials in two documents: (1) Final
format ready for application, with instructions to respon-
dents (Supplementary Material 1); (2) Items of each scale,
separate by their corresponding indicator (Supplementary
Material 2), to support practitioners in calculating the scores
of each indicator. The name of each indicator is removed
from the application format to avoid biasing workers when
responding. It is important to mention that the items of each
scale should be applied in the exact same order as presented
in the final format. Research in psychometrics has shown
that item sequence can influence how respondents interpret
and answer them (Schwarz 1999), as a different order may
trigger other cognitive processes and affect the comparabil-
ity of responses.

Finally, specific interpretation of the results or practical
guidance on applying each instrument are provided in the
next subtopics, according to each impact subcategory.

4.1.1 Forced labour

The Forced Labour instrument aims at verifying the occur-
rence of the most typical situations in which a person is sub-
jected, while being coerced to work through different means
under forced labour conditions. The items encompass a
wide range of situations of forced labour — from its incep-
tion to its maintenance, as well as the various characteris-
tics from the typologies in which they manifest themselves,
as established by the ILO (1930a), namely: debt bondage,
human trafficking, and slavery. In this way, higher scores
will indicate a greater coverage of the types and the fre-
quency of forced labour.

The statistical analyses indicated only one indicator for
this instrument, due to the similarities in the working condi-
tions shared among the three typologies (debt bondage, traf-
ficking in persons, and slavery). They may differ in relation
to the original route that leads workers into them, and on
the maintenance strategies to keep them in these conditions,
but the establishment of deception, violence, and threats are
markedly common traits. Other strategies, such as reten-
tion of documents that are typically relatable to human
trafficking, can also be found in slavery and debt bondage.
Likewise, maintaining workers in debt is also present in
trafficking in person conditions, making it difficult to set up
a clear threshold among them.

@ Springer

4.1.2 Child labour

The Child Labour scale aimed to identify and diagnose the
occurrence and typologies of child labour across diverse
contexts in which it may manifest. Importantly, not all types
of child labour are illegal. The Child Labour instrument
encompasses three indicators: 1. Light work; Hazardous
work; and 3. Worst forms of child labour. When all criteria
specified in its definition are met (see Table 6), light work is
lawful, and may constitute a pathway for capacity building
and socioeconomic inclusion. By making a clear distinction
between legal and illegal forms of child labour, as well as
between the conditions to which children are subjected, the
instrument enables a clear and unambiguous assessment of
the forms of child labour that should be categorically com-
bated. Consequently, in communities where children engage
under lawful and regulated conditions for diverse socioeco-
nomic reasons, livelihoods would not be inadvertently dis-
rupted by a “blind” negative assessment resulting from an
S-LCA study. Similarly, the scale differentiates hazardous
work from the worst forms of child labour, duly illustrating
the intricacies and complexities of each condition through
the items.

The Child Labour scale is a hetero-report measure to
facilitate the investigation and diagnosis of the occurrence
of child labour, given that initiatives to monitor illegal child
labour are not always able to detect and access children
directly. Similarly, the scale was not elaborated as a self-
report because children under these conditions are often
illiterate and unaware of the illegal conditions in which they
work. Therefore, it is expected that this instrument may not
only support in assessing child labour, but also maximise
the reach of the most diverse situations in which it occurs,
whether they are masked or not. Thus, the Child Labour
scale can be widely used and applied, both in urban and
rural labour contexts, to people directly or indirectly related
to the labour context under investigation.

4.1.3 Freedom of association and collective bargaining

The purpose of this scale was to develop a measurement
instrument capable of investigating the situations in which
workers may or may not exercise their right to join unions or
associations, as well as to engage in collective bargaining.
Both contexts aim to guarantee workers the mechanisms to
unite and create improvements in working conditions, being
an important tool for engaging workers with employers to
promote a reduction in social and economic inequalities
(Internationales Arbeitsamt & International Labour Confer-
ence, 2008).

Currently, the world faces a globalised labour market
with a steady decline in union membership (Frege and Kelly
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2003; Visser 2019). It is therefore recommended to use this
instrument not only in the context of the S-LCA, but also in
other work situations where guaranteeing workers’ funda-
mental rights may be at risk or fully violated. Moreover, this
scale may be applied in association with the employment
relationship instrument to verify the nature of the worker’s
link to the organization. Comparing the rights foreseeing
in the given employment relationship to the results of the
freedom of association and collective bargaining scale can
provide insightful findings on how and the extent to which
the work organization is granting or forsaking.

4.1.4 Fairsalary

The purpose of the Fair Salary scale was to capture the
complexity embedded in the combined notion of the terms
“fair” and “salary”. According to Oelz et al. (2013), salary
can be conceptualised based on the three interrelated dimen-
sions: living wage, equal pay, and equitable remuneration.
Regarding equal pay, it is important to highlight that while
it is commonly associated with the gender pay gap between
men and women, it should be understood more broadly,
including all individual differences that may lead to wage
disparities, provided they occupy equal positions or perform
similar functions under the same conditions. The Fair salary
scale can be used in a wide range of work contexts where
there is an exchange between services rendered and mon-
etary compensation. In many contexts, work arrangements
are highly precarious, and underpayment is often justified as
a strategy to retain employment, framed as an alternative to
unemployment and poverty (Antunes and Pochmann 2007).

Beyond merely diagnosing cases where workers’ wages
are fully or partially unfair, it is essential to identify under-
lying mechanisms that produce and sustain wage-related
injustices, commonly manifested though unequal or inad-
equate payments, in order to enable appropriately redress
and accountability measures. The Fair Salary scale may
yield particularly relevant insights when applied in combi-
nation with the Working Hours, Employment Relationship,
and Freedom of Association and Collective Bargaining.
Fair salary outcomes can be directly link to the amount and
conditions of working hours, including situations in which
overtime is performed, but not rendering a living wage, for
instance. Likewise, results related to employment relation-
ship and freedom of association and collective bargaining,
when analysed alongside fair salary assessments, provide
important evidence regarding the respect for and fulfilment
of labour rights, such as the right to bargain for better sala-
ries or having a fixed regular payment, depending on the
nature of the employment relationship.

4.1.5 Working hours

The Working Hours scale was developed to assess work-
ing time arrangements, including working hours, paid rest,
workday flexibility and overtime. Rights such as weekly
rest periods and paid vacation were secured after decades
of labour struggles worldwide; however, many workers
still do not effectively these rights. In contemporary labour
markets, workers may operate at the margins of practices of
false self-employment, gig economy exploitation, “uberisa-
tion”, in which individuals are hired as independent legal
entities to circumvent standard labour protections, or are
engaged in fully informal arrangements (Pochmann 2019).
Under such conditions, workers frequently exceed daily and
weekly working time limits without receiving any form of
overtime compensation.

The Working Hours instrument can be used in a wide
range of contexts beyond its original purpose within S-LCA
studies. It may support labour inspections, serve as a com-
plementary input to psychological assessments, such as
burnout diagnoses, and assist human resources departments
in identifying actual working practices within organisations,
among others. Due to the intrinsic connection to labour con-
tracts and agreements, applying this scale in combination
to the Employment Relationships instrument may reveal
important findings about the formal or informal nature of
the working link, and potential inconsistencies with legally
or contractually prescribed working time regime.

4.1.6 Remote work

The Remote Working scale was developed to assess key
dimensions of remote work arrangements that may have
both positive and negative implications for workers’ pro-
fessional and personal lives. In line with the ILO defini-
tion, remote work refers to work performed partially or
entirely outside the standard organisational setting (ILO,
2021b). While previous research has highlighted benefits
such as flexibility, autonomy, and improved work-life bal-
ance (Messenger et al., 2017), post-pandemic evidence also
indicates that inadequate remote working conditions are
associated with longer working hours, difficulties in discon-
necting, poor ergonomic conditions, and blurred boundaries
between work and personal life (ILO, 2021a).

The Remote Work scale was built to reflect these risks
and benefits, emphasising the role of organisations in ensur-
ing adequate working conditions, workload management,
provision of equipment, and respect for the right to discon-
nect (ILO, 2021b, 2022). Accordingly, the scale supports the
monitoring and assessment of remote working conditions
across different contexts and hierarchical levels, contribut-
ing to the identification and prioritisation of critical issues.
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While it does not replace in-person ergonomic assessments,
the instrument provides a pragmatic tool to detect problem-
atic remote work arrangements and inform corrective and
preventive actions, in line with workers’ rights and social
protection standards (ILO, 1996).

4.1.7 Equal opportunities and discrimination

The Equal Opportunities and Discrimination scale was
developed to assess the presence or absence of discrimi-
natory practices and the promotion of equal opportunities
in the workplace. While the scale directly addresses the
S-LCA context, its applicability extends beyond it. The
instrument may also be used as a semi-structured tool to
support interviews on discrimination in work settings, as
well as for human resources purposes, enabling organisa-
tions to identify, monitor, and address discriminatory prac-
tices and violations of equal opportunities. In addition, the
scale may support the design, implementation, or revision
of public policies aimed at understanding, preventing, and
combating discrimination at work.

Discrimination in the workplace is often interlinked with
violations of other labour rights, including the right to a safe
and healthy working environment and the right to dignity
and respect at work (ILO, 2019a). Accordingly, applying
the Bullying in the Workplace, Working Relationships, and
Recognition at Work scales in combination is recommended
to obtain a more comprehensive assessment of working
conditions and to better capture the types and severity of
rights infringements to which workers may be subjected.

4.1.8 Social security and social benefits

The Social Security and Social Benefits scale assesses the
protection of the fundamental right to social security and
access to internationally recognised social benefits within
work organisations. While eligibility criteria vary across
national systems, the scale provides a standardised means
to verify whether such benefits are effectively granted to
workers. Access to social security is central to workers’ pro-
tection and is closely linked to the realisation of other fun-
damental rights. However, in many contexts characterised
by precarious employment and flexible contracting models,
workers are excluded from social security coverage, despite
narratives of autonomy and entrepreneurship (Pochmann
2019). In such conditions, the absence of social protection
exacerbates vulnerability and undermines social justice.
Beyond its application in S-LCA studies, this scale
can support labour inspections, union negotiations, and
organisational decision-making. Its combined use with
the Employment Relationship scale is recommended, as it
enables a clearer identification of employment arrangements
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and strengthens the interpretation of labour conditions and
rights fulfilment.

4.1.9 Health and safety

The Health and Safety scales comprise five independent
instruments covering key indicators related to this impact
subcategory (see Table 6). Together, they reflect core inter-
national labour conventions and ILO Occupational Safety
and Health Management Systems guidance, addressing
long-standing concerns related to safe and healthy work-
ing conditions. It is important to note that these scales were
designed to assess inventory indicators, focusing on aspects
related to the promotion of health and safety and the preven-
tion of occupational risks and accidents. Consequently, indi-
cators commonly assessed in S-LCA, such as the number
of fatal or non-fatal accidents, were interpreted as impact
indicators and were therefore intentionally excluded from
the item sets.

Despite extensive international standards and national
legislation, recent data point to a critical global situation. In
2019, over 395 million workers reported non-fatal occupa-
tional injuries, and nearly 3 million deaths were attributed
to work-related causes, the majority of which were linked to
occupational diseases (ILO, 2023). Unsafe working condi-
tions also generate substantial economic costs, with occu-
pational accidents and diseases estimated to account for a
5.4% loss in global GDP (ILO, 2022a). Accordingly, assess-
ing compliance with health and safety requirements remains
an ongoing responsibility for organisations across sectors.
Depending on the nature of work performed, not all instru-
ments may be applicable, and researchers should therefore
select the most appropriate scale or combination of scales
for the specific study context, particularly in service-ori-
ented settings.

4.1.10 Sexual harassment

The Sexual Harassment scale assesses the behavioural man-
ifestations of sexual harassment in the workplace, under-
stood as any unwanted conduct of a sexual nature. Despite
cultural and contextual variations in how sexual harassment
is defined and experienced, the items of this instrument
were designed to capture both the occurrence and frequency
of behaviours commonly associated with sexual harassment
at work. In addition, an independent organisational subscale
was developed to assess the extent to which organisations
identify, investigate, and address sexual harassment. The
main scale uses a frequency-based response format, ranging
from 1 (never) to 5 (always), while the organisational sub-
scale employs an agreement-based response system, rang-
ing from 1 (totally disagree) to 5 (fully agree).
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As the instrument is self-reported, responses capture only
experiences personally lived by the respondent, rather than
observations of harassment directed at others. This design
choice reflects the subjective nature of sexual harassment,
which requires the individual to perceive the conduct as
offensive, harmful, or unwanted (McCann 2005; ILO,
2019a). The ILO (2018) identifies sexual harassment as one
of the most prevalent psychosocial risks at work, associ-
ated with outcomes such as depression, stress, insomnia,
and hypertension, which in turn affect performance and
productivity.

Given the embarrassment, fear, and discomfort often
associated with both experiencing and reporting sexual
harassment, the availability of a confidential and robust
assessment instrument is essential. From an organisational
perspective, sexual harassment is associated with significant
negative consequences, including legal actions, increased
turnover, absenteeism, productivity losses, and reputational
damage (McCann 2005). Identifying, investigating, and
sanctioning sexual harassment is therefore central not only
to protecting workers’ dignity, but also to fostering respect-
ful work environments and promoting organisational well-
being and productivity.

4.1.11 Employment relationship

The Employment Relationship scale was designed to iden-
tify and categorise workers’ employment relationships based
on work characteristics, obligations, and the existence of an
employment link. As employment definitions vary across
countries, the absence of a formal employment relationship
often results in informality, rendering workers invisible and
excluding them from fundamental labour rights, such as
social security.

The scale comprises three indicators: formal employee
relationship; self-employed with a formal relationship; and
self-employed with an informal relationship. The latter two
capture forms of self-employment characterised by subor-
dination without corresponding labour protections, includ-
ing disguised employment. This is particularly relevant in
the context of the gig or on-demand economy, where work-
ers are classified as independent contractors despite close
supervision and extensive obligations, while lacking access
to labour law protections and collective rights (ILO, 2016a;
b).

Given the strong links between employment status, pre-
cariousness, and access to labour rights (Lancman 2011),
assessing employment relationships is essential to clarify
discrepancies between workers’ duties and the rights they
effectively receive. Accordingly, this scale is best applied
in combination with other instruments, such as Social
Security and Social Benefits, Fair Salary, and Freedom of

Association and Collective Bargaining. It is noteworthy that
the results of this scale should not be used conclusively. It is
necessary to compare it to how the worker has self-assigned
his employment relationship against the scores obtained for
each indicator, in order to identify the extent to which the
responses align with each category. Moreover, the results
can be used for triangulating the information provided by
work organizations, helping to detect possible discrepancies
in the prerogatives determined by law concerning the rights
and duties of both parties.

4.1.12 Bullying in the workplace

The Bullying in the Workplace scale assesses perceptions
of workplace bullying within power relations, focusing
on observable behavioural manifestations, including ver-
bal, non-verbal, and physical abusive conduct. Bullying is
understood as repeated or systematic behaviour that under-
mines workers’ dignity or psychological or physical integ-
rity and degrades the work environment (Hirigoyen 2008;
Barreto 2003). This conceptualisation is aligned with ILO
Convention No. 190, which defines violence and harass-
ment in the world of work as unacceptable behaviours that
result in, or are likely to result in, physical, psychological,
sexual, or economic harm (ILO, 2019a).

Bullying may occur in vertical or horizontal forms,
reflecting power asymmetries within organisations, and may
also be embedded in managerial practices and organisational
structures aimed at control and performance intensification
(Hirigoyen 2002; Soboll 2008). Accordingly, the items of
this scale assess inventory indicators related to explicit
and observable abusive behaviours at work, as defined in
the literature and ILO standards. Psychological and physi-
cal consequences of bullying were intentionally excluded,
as they are considered impact indicators. Although sexual
harassment is addressed alongside bullying in Convention
No. 190, it was intentionally excluded from this scale and
analysed separately to avoid double counting within S-LCA
applications.

Given the documented links between workplace bul-
lying, stress, absenteeism, turnover, and reduced organ-
isational performance (Di Martino and Musri 2001), this
scale supports the systematic identification of abusive work
practices and contributes to the promotion of respectful and
healthy working environments, both within and beyond the
S-LCA context.

4.1.13 Working relationships
This instrument was developed to assess working relation-

ships within the organisational context, drawing on the
Psychodynamics of Work as its theoretical and conceptual
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framework. This approach enables a transversal integration
of insights from psychiatry, sociology, philosophy, and psy-
chology. Work is understood as a foundational category in
human life, mediating the relationship between individuals
and society and contributing to the construction of iden-
tity and social belonging (Max,1983). For Dejours (2011),
working relationships emerge from the coordinated activi-
ties of workers guided by organisational rules, norms, and
prescriptions, as they confront the concrete realities and con-
straints of work. In this sense, labour relations may either
empower and emancipate workers or, conversely, become
predatory and precarious, shaping not only their position in
the labour market but also their personal and social develop-
ment (Lancman and Uchida 2003).

According to Dejours (2012), work is experienced
through the constant tension between what is prescribed and
what is real. The prescribed dimension encompasses formal
rules, protocols, and procedures, while the real dimension
reflects the unpredictability of work situations, including
unforeseen events and the frequent inadequacy of formal
instructions. The way workers navigate this gap strongly
influences their experience of work, which may result in
suffering or, alternatively, in well-being and pleasure. Per-
sistent competition, isolation, and cynicism tend to generate
stress and loss of meaning, whereas cooperation, trust, and
solidarity foster meaningful, productive, and emancipatory
work experiences.

Empirical evidence supports this framework. The ILO
(2019a, 2019b) reports that working relationships char-
acterised by violence, threats, or excessive demands are
associated with absenteeism, turnover, accidents, burnout,
and worker disengagement. Similarly, the ILO (2020) high-
lights how globalisation and intensified competition have
increased workloads and working hours, amplifying psy-
chosocial pressures. Poor work design and management
practices, such as excessive workloads, role ambiguity, lack
of autonomy, insufficient support, and ineffective communi-
cation, are recognised psychosocial risk factors (EU-OSHA,
2024), contributing to stress, cardiovascular disease, depres-
sion, and absenteeism (Kiviméki et al. 2012; Xu et al. 2019;
Zhang et al. 2017). Globally, depression and anxiety linked
to work are estimated to result in the loss of 12 billion work-
ing days annually, with productivity costs reaching US$1
trillion (EU-OSHA, 2024).

Assessing working relationships is essential for diagnos-
ing the quality of organisational environments and workers’
well-being, particularly because this subcategory captures
dimensions that extend beyond traditional health and
safety frameworks, such as role clarity, autonomy, coop-
eration, and managerial support. Accordingly, the Work-
ing Relationships scale was designed to assess interactions
across hierarchical levels and key organisational features,
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including workload, coherence between tasks and instruc-
tions, flexibility in work activities, monitoring practices,
competition, and the existence and application of organisa-
tional rules and procedures, enabling a structured evalua-
tion of the relational and organisational dynamics that shape
workers’ experiences and well-being.

4.1.14 Recognition at work

This scale aims to identify the occurrence and forms of
recognition at work, a sociopsychological process of fun-
damental importance for understanding job satisfaction,
motivation, gratification, and pleasure at work. Its absence
has been associated with suffering, illness, and depersonali-
sation (Dejours 1993, 2012). Recognition at work may take
the form of symbolic retribution expressed through peer or
hierarchical judgement of workers’ abilities, knowledge,
skills, and experience. Being recognised plays a central
role in how workers construct meaning around their work,
mediate social relationships in the workplace, and develop
a sense of belonging to a collective, within which shared
values and norms are formed (Dejours 2012).

Beyond its relevance for S-LCA applications, this mea-
sure may support human resources practices, enabling
organisations to diagnose recognition dynamics and design
targeted interventions, such as training initiatives or aware-
ness-raising campaigns. When applied in combination with
the Working Relationships scale, it supports a more compre-
hensive assessment of the quality of interpersonal interac-
tions at work. Recognition constitutes a critical element of
labour relations, as it can contribute either to the empower-
ment and emancipation of workers or, conversely, to their
degradation and subjection.

Although recognition at work is not explicitly addressed
in current S-LCA Guidelines under the worker stakeholder
category, it has a direct impact on workers’ well-being,
engagement, mental health, and the realisation of decent
work. These dimensions are transversal to ILO conventions
and recommendations. In this regard, the joint WHO-ILO
policy brief on Mental Health at Work highlights the impor-
tance of addressing psychosocial risks and stressors to fos-
ter working environments that promote well-being for all
(WHO & ILO, 2022).

4.2 Impact assessment, aggregation and weighting

The scores resulting from each indicator assessment can be
used both in the Reference Scale and Impact Pathways (IP)
approaches. For the latter, since it requires the evidence of
causality among inventory, midpoint, and endpoint indica-
tors, as well as developing characterization factors (CF)
(UNEP, 2020, ISO 14075:2024), the scores may be applied
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in statistical analysis, such as multivariate regression mod-
els and Structural Equation Modelling (SEM), where the
cause-effect chain can be tested and the CF developed. A
forthcoming publication shall exemplify the use of SEM
to develop impact pathways and CF, based on the results
yielding from the several applications of the proposed
instruments.

For the RS approach, a procedure known as normali-
sation was conducted to support potential impact assess-
ment. In Psychometrics, normalisation refers to providing
the thresholds necessary for interpreting the results from
data collection. The normalized thresholds for were devel-
oped, based on large samples of data (between 600 to +900
workers), using Item Response Theory (IRT), and will be
addressed in a further publication. The thresholds act as
a PRP and support researchers in interpreting the results,
although other PRPs may also be developed based on the
intricacies of each research.

Concerning aggregation and weighting, a few recommen-
dations have been drawn up to ensure best practice when
transforming the results emanating from the instruments
into consistent and reliable social findings. Aggregation is
a way of bringing together several pieces of information
and synthesising them into a single score to facilitate under-
standing and communication of the S-LCA results (UNEP,
2020). While it is a common practice in business-related
contexts and its importance is justified to promote a simpler
decision-making process, it must meet the required scien-
tific criteria, and not take place at any cost just for the sake
of simplicity when reporting S-LCA results.

Beyond merely presenting the disaggregated data along-
side the aggregated results, as indicated in the S-LCA
Guidelines (UNEP, 2020) and ISO 14,075, several issues
still remain to be resolved in this regard in the area of
S-LCA. A few of these are related to bias (Beaulieu et al.
2014), ranging from lack of objectivity and transparency
(Ekener-Petersen and Moberg 2013), to the improper use
of weighting derived from materiality assessment to weight
performance/potential impact, inadequacy of perform-
ing mathematical operations with ordinal data (Arvidsson
2019), among others.

Although aggregation may occur at different levels
(stakeholder, impact category, and subcategory levels), the
authors only recommend the aggregation of the results at
the subcategory level, since the indicator(s) corresponding
to each scale can be aggregated as they refer to the same
phenomenon and are all expressed in the same units. As for
aggregation at the stakeholder and impact category levels,
it requires combining different types of phenomena (indi-
cators). In these cases, extreme caution is recommended
as synthesizing distinct social data, even when expressed
by ordinal or ratio variables, they may pertain to totally

different issues that cannot be simplistically submitted to
mathematical operations to represent a social impact. Social
occurrences are by nature dynamic, interacting with each
other, exerting different types of influence upon each other,
and the outcome cannot be expressed by a mere addition or
multiplication operation.

On a separate note, caution must also be maintained when
dealing with ordinal scales (1, 2, 3, 4, 5, ...), such as results
achieved using a Likert scale instrument. As was well put
by Arvidsson (2019), the order of the values of an ordinal
scale are known, but not the distance between them, which
means that the position assigned as “2” cannot be regarded
as double position “1”. Thus, the ordinal values cannot be
subject to addition, subtraction, multiplication, since the
distance between the values is not given. As also pointed
by the author, in Psychometrics, there is a long-standing use
of Likert scales, where data from assessment instruments is
aggregated (Arvidsson 2019). However, this is only viable
when a due investigation of the robustness of the procedure
and the quality of the instrument is made, indicating the
possibility of generating a single score from the instrument
(Hongyu 2018).

Alternatively, solutions are largely found in statistics
where the relationship among different types and units of
variables are brought together to investigate causality, mod-
eration, mediation, etc. Not only does this allow proving the
occurrence of the cause-effect chain of impact(s), but it also
displays the final outcome of the various inventory indica-
tors as a single value, i.e., mid-point or end-point impacts,
in an empirical and replicable manner.

Lastly, weighting occurs alongside aggregation in the
level of inventory, impact subcategory, or stakeholder cat-
egory to represent the relative importance of specific results
(UNEP, 2020). When it is necessary to represent the critical-
ity and human degradation that a social phenomenon entails
by weighting the inventory results, the weights should
observe good scientific practices and international norms of
behaviour (ISO 14075). In addition, whether the application
of weighting aims to translate the social performance or the
impact, it is necessary to conduct an extensive investigation
in the related literature about the consequences of the social
condition under investigation, in order to create the weights
in a scientifically grounded manner. This is to ensure that
the numerical value is a reliable measure of the dimension
of the social repercussion investigated.

4.3 Limitations of the reduced instruments
Although the short version of the instruments address the
most relevant contents while covering the complexity of

each phenomenon, the long versions naturally encompass
a wider coverage of dimensions for assessing various other
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social aspects related to the construct. In this way, whenever
a more extensive assessment related to a worker-related
impact subcategory is required, the use of the correspond-
ing long version is advisable.

At the same time, the reduced versions may also apply
to contexts in which not all aspects of each subcategory
need to be measured, and the condensed, yet “straight to the
point” version is suitable for the purpose of a given inves-
tigation. Moreover, shorter scales with good evidence of
validity are also crucial for contexts in which many data are
being collected, which can lead to prolonged fatigue, loss
of participants. This may be the case of a social life cycle
inventory, or other contexts where various aspects of work-
ing conditions are being assessed.

Because each scale is understood as an integrated mea-
surement instrument, in which each item functions as a
component of a validated structure, adding new items or
questions within the scale is not advisable. Such modifica-
tions may alter the measurement properties of the instru-
ment, disrupt the response process, generate response bias,
and compromise the reliability and validity of the results
(DeVellis 2017). Therefore, any additional questions or
items should be administered separately from the scale,
either before or after its application, but not interspersed
within the scale itself, that is, within the sequence experi-
enced by the respondent: (1) reading the instructions; and
(2) reading and responding to the set of scale items.

On another note, items should not be deliberately
excluded from an application, as each item exerts an effect
on the overall set of items, and this may alter the mea-
surement properties of the instrument. However, because
all factors (indicators) within their respective instruments
demonstrated adequate internal consistency across multiple
reliability indices, and retain conceptual coherence and suf-
ficient content coverage independently of the other factors
within the same instrument, it is psychometrically accept-
able to apply only the items related to a specific indicator.
This is provided that the original instructions and response
format of the respective instrument are fully maintained
(Brown 2015; DeVellis 2017).

A limitation faced in reducing the instruments is that the
application was possible only for Brazilian workers due to
the ease of reaching a larger number of participants, neces-
sary for running the statistical analyses. However, due to
the great disparity of working conditions present in different
Brazilian regions and economic sectors, the five large sam-
ples came from all 27 states, had a wide and heterogeneous
distribution in terms of socioeconomic conditions, human
development, gender, age, job position, number of indus-
tries, etc. (as per topic 3.1), the samples were considered
representative and consistent proxies to workers in various
working conditions throughout the world.
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Lastly, despite the robust validation performed, the
reduced scales may require additional testing or recalibra-
tion when applied to populations substantially different
from those used in the development process. Moreover,
labour regulations and normative frameworks may evolve
over time, as ILO norms are periodically updated to reflect
prevailing working standards. The reduced scales were not
specifically designed to systematically capture such norma-
tive changes, and their sensitivity to detect subtle longitudi-
nal shifts in working conditions has not yet been established
and should therefore be addressed in future research. These
limitations do not undermine the validity of the proposed
instruments but rather delineate their appropriate scope of
application. The reduced scales are intended as pragmatic
tools for primary data collection in S-LCA, and their use
may be complemented by long-form instruments or qualita-
tive approaches where greater diagnostic depth is required.

5 Conclusion

This work sought to fill the gap of collecting primary data
in a reliable and robust manner, fully based on interna-
tional labour standards and norms, as well as grounded in
established literature on various social sciences fields of
knowledge. In addition, the work aimed at offering instru-
ments applicable to diverse economic sectors and countries,
turning comparisons across S-LCA studies possible. Fur-
thermore, the reduction of the scales favours their applica-
tion, making the data collection process faster and easier,
although not always as comprehensive as the long versions,
while keeping the same reliability standards.

Beyond the scope of an S-LCA case study, the instru-
ments can also contribute to other researchers who aim to
measure one or more themes related to decent work. They
can be used collectively or individually, since they are inde-
pendent and aim to cover different themes. In this sense, the
use of the scales is not limited to specific economic sectors
or company size. Beyond the scope of S-LCA studies, the
instruments may also be applied in government and non-
government initiatives regarding oversight, monitoring, and
the combat of any practice that violates labour and human
rights.

In this way, different stakeholders may use the scales,
presenting it with different objectives such as: scientific
investigation, production of inputs for the taking of deci-
sions about the consumption of products and services not
associated with deleterious working practices, acquisi-
tion of raw materials that will be incorporated throughout
a chain of production, drafting of public policies, etc. The
instruments can also be used by professionals from any field
of knowledge, whether addressing the public or private
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sector. Likewise, the results coming from the application of
the instruments can contribute to formulating or updating
public policies, programmes, and projects that envision to
promote decent work, social sustainability, and human dig-
nity in working contexts.

The long and short versions of the scales were first devel-
oped in the Brazilian Portuguese language. Therefore, a cul-
tural adaptation, which is the translation of the instruments
considering cultural aspects like semantics, cultural values,
representation, etc., was already done for multiple lan-
guages. This work will be also subject of another publica-
tion. The background idea is to allow comparison between
different products or services, or S-LCA stages, and facili-
tate aggregation, among others. Thus, as a research agenda,
would be for S-LCA practitioners to apply the instruments
in other countries and sectors to confirm the same structure
of the instruments, goodness-of-fit, and reliability indices.

It is also important to mention that the theoretical back-
ground, methods, and results for developing all 14 instru-
ments will be detailed in future separate publications, due to
the large number of procedures and the extent of the infor-
mation that need to be reported when developing a single
scale. These works will also cover the full development pro-
cess of the original long-form instruments to ensure trans-
parent and comprehensive reporting in a didactic manner.
Thus, detailed information will be made available, such as
sample description, the individual goodness-of-fit indices to
each scale, and reliability indices of each indicator, the exact
items removed, etc. for both long and short versions.

With regard to impact assessment, a forthcoming work
will be dedicated to providing thresholds for potential
impact assessment for all instruments. These thresholds are
interchangeable with the performance reference points used
on the Reference Scale (RS) approach in S-LCA. The objec-
tive of this publication is to support S-LCA practitioners in
assessing potential impact using standardised methods and
avoid the inherent subjectivity and bias that reference scales
may hold. In the same way, another publication will exem-
plify how SEM may act as a consistent approach for test-
ing causality, and developing robust CF in Impact Pathways
approach, using the results derived from the reduced scales.
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