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Abstract

Purpose This article aims to estimate the social footprint of a higher education institution (HEI) and its potential contribu-
tion to Sustainable Development Goals (SDGs) under life cycle assessment (LCA) perspective. The social organisational
life cycle assessment (SO-LCA) of the academic activity of the University of the Basque Country (UPV/EHU), in northern
Spain, has been performed, in order to estimate its social impacts.

Method The assessment has been run using openLCA software and supported on the PSILCA-based Soca add-on for the
Ecoinvent v3.3 database, covering 53 social indicators for almost 15,000 industrial sectors and goods in 189 countries.
Results and discussion The analysis undertaken reflects social impacts and associated risk levels for four stakeholders:
Workers, Local Community, Society, and Value Chain Actors. Labour activity in the UPV/EHU is the sub-process with the
greatest social impact, followed by processes related to transport, energy, materials, and waste management. Among the
socio-economic context which supports the academic activity of the UPV/EHU (indirect impacts), the existence of traces
of child labour and illiteracy outside the Basque Country stands out. Further analysis would be required in order to more
accurately determine the geographical location of such impacts, and also to better tackle the concept of social debt.
Conclusion SO-LCA may have great potential for HEIs, helping them to identify hotspots, reduce their social footprint, and
raise awareness among the academic community, which undoubtedly contributes to the knowledge, progress, human values,
and sustainability these HEIs stand for.
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Abbreviations

ACBC Autonomous Community of the Basque
Country

HEI Higher education institution

LCA Life cycle assessment

LCIA Life cycle impact assessment

O-LCA Organisational life cycle assessment

PSILCA Product Social Impact Life Cycle Assess-
ment Database

Soca Add-on for the Ecoinvent v3.3 database pro-
viding information for Social LCA, based on
PSILCA and developed by GreenDelta

S-LCA Social life cycle assessment

SO-LCA Social organisational life cycle assessment

UPV/EHU  Universidad del Pais Vasco/Euskal Herriko

Unibertsitatea

1 Introduction

The social effects associated with higher education are
seen as positive, as it contributes to boosting knowledge,
culture, human values, and progress. Higher education is
also relevant in the field of sustainability, contributing to it
both through research and training, and by means of institu-
tional commitment (Lozano et al. 2015). However, like any
other economic activity, an academic one may have nega-
tive impacts not only on its immediate environment but also
along its value chain, according to a life cycle perspective. In
fact, several studies have assessed the environmental impact
of higher education institutions (HEIs) (see, e.g. Lopes Silva
et al. 2015; Sinha et al. 2010), but those considering social
impacts are not as common (Petti et al. 2018).

Life cycle assessment (LCA) is a methodology used
worldwide for estimating the impacts of a given economic
activity, a company or a product/service throughout its life
cycle (Hauschild et al. 2018). Accordingly, social LCA
(S-LCA) is an expansion of the LCA framework incorpo-
rating the assessment of social impacts (Moltesen et al.
2018). Thus, under a life cycle perspective, S-LCA contrib-
utes to (1) identifying the social changes, (2) characteris-
ing them, and (3) evaluating them in relation to how they
contribute to human well-being. Although S-LCA is still
in its infancy, it is presented as a tool capable of reflecting
changes in the well-being of stakeholders, which is relevant
in terms of both social justice and sustainability. Compared
to environmental LCA, the causality between processes and
impacts is weaker in S-LCA because social impacts depend
on multiple factors. This makes S-LCA less meaningful as
a decision support tool. Nevertheless, S-LCA has already
been applied to products such as laptop computers (Ciroth
and Franze 2011), and to sectors such as rare earth mining
(Werker et al. 2019), wood-based production (Jarosch et al.

2020), mobility services (Gompf et al. 2020), and wine pro-
duction (D’Eusanio et al. 2020). Many applications have
benefited from the Guidelines for Social Life Cycle Assess-
ment of Products (Benoit and Mazijn 2009), a document
that has become elementary in the field. Its recent update
(Benoit et al. 2020) focuses not only on products but also on
organisations. Even so, this methodology still has significant
room for development both in terms of foundational issues
(e.g. the concept of well-being) and more technical aspects
(e.g., indicator development, valuation methods) (Moltesen
et al. 2018).

In parallel, organisational LCA (O-LCA) methodology
has also undergone interesting developments in recent years
(Martinez-Blanco and Finkbeiner 2018). O-LCA is devoted
to improving the environmental performance of an organisa-
tion by estimating the environmental impacts derived from
its activity (Martinez-Blanco et al. 2015a). Two important
milestones in its development have been the publication of
the European Commission’s Organisation Environmental
Footprint (OEF) Guide (Pelletier et al. 2012, 2014), and
that of Guidance on organizational LCA launched by UNEP/
SETAC (UNEP/SETAC 2015). Thus, O-LCA has gained
presence through applications in various sectors such as
automotive, cosmetics, food, and construction materials
(Forin et al. 2019), including the academic activity of HEIs
(Lo-Iacono-Ferreira et al. 2017).

The methodological approach of combining S-LCA and
O-LCA is known as social organisational life cycle assess-
ment (SO-LCA) (Martinez-Blanco et al. 2015b; Benoit
et al. 2020). SO-LCA is an emerging methodology that will
undoubtedly contribute to broadening the practical examina-
tion of the social aspects of organisations from a life cycle
perspective. In this study, we have applied the SO-LCA
framework to the University of the Basque Country (UPV/
EHU) to estimate various social impacts. This assessment
will make it possible to estimate the social footprint of the
UPV/EHU and its potential contribution to Sustainable
Development Goals (SDGs). To date, there are few studies
that analyse the life cycle impact of products and services on
SDGs. However, according to Herrera Almanza and Corona
(2020), evaluation and monitoring systems can be an effec-
tive tool for understanding and improving the contribution
made by academic activities to the achievement of SDGs.

Our study builds on the results obtained from the mod-
elling of the academic activity performed in buildings at
the UPV/EHU in 2016, when they were used by almost
97% of the academic community (both students and staff).
The modelling considers various inflows (supply of energy
and materials) and outflows (several hazardous and non-
hazardous waste fractions) as well as transportation needs.
The details of this modelling are specified by Bueno
et al. (2021) when calculating the organisational
LCA of the UPV/EHU, which also provides detailed
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information on the environmental impacts derived from
the academic activity, offering the indispensable comple-
mentary view to that offered by the social impacts ana-
lysed in this paper. To our knowledge, there are no studies
reporting the SO-LCA of an HEI, so this paper aims to
further develop the application of the S-LCA within an
organisational context by means of such a case study.

The reporting organisation in this work is the UPV/
EHU, the main HEI in the Autonomous Community of the
Basque Country (ACBC, northern coast of Spain), com-
prising nearly 47,000 users made up of students, adminis-
tration and service staff, and teaching and research staff. It
is the only public university in the ACBC and has faculties
on its three campuses, one in each province (Araba, Biz-
kaia, Gipuzkoa). The UPV/EHU is institutionally aligned
with the 2030 Agenda for Sustainable Development and
the SDGs by means of its own agenda called EHUagenda
2030 (UPV/EHU, 2019a), which will be monitored using
a panel of indicators (UPV/EH 2019b). In addition, the
UPV/EHU has launched the IKD i’ teaching—learning
model, which consists in multiplying learning through
research and sustainability, so that new processes and
products are made possible. The UPV/EHU has made a
commitment to the future, its roadmap having a time per-
spective up to 2030, although in 2025 an evaluation will
be made that will establish the lines of work to be followed
(S4ez de Camara et al. 2021).

Given this context, the objectives of the paper are two-
fold: (1) to identify the social impacts associated with the
academic activity of the UPV/EHU and (2) to estimate
their scope in terms of the stakeholders affected and ter-
ritorial location. Thus, the assessment will provide reli-
able information, with two main goals in mind, on the one
hand, to raise awareness among the UPV/EHU academic
community of its own impacts, and, on the other, to estab-
lish a number of measures to mitigate adverse impacts
within SDG framework. Ultimately, all of this would
undoubtedly contribute to making the UPV/EHU socially
more equitable and sustainable.

The remainder of the paper is structured as follows: Sect. 2
presents the materials and methods used, divided into SO-LCA
(Sect. 2.1), goal and scope definition (Sect. 2.2), social life cycle
inventory analysis (Sect. 2.3), and social life cycle impact assess-
ment (Sect. 2.4). Section 3 presents the results of the assessment
in terms of stakeholders involved, contributing factors, and loca-
tion of impacts, which are discussed in Sect. 4. The article con-
cludes with a series of relevant conclusions that may be of interest
to the HEISs in order to reduce the social impact derived from their
activity (Sect. 5). Additional details on primary and secondary
data, methodology, and results will be presented in another data-
set article (Bueno G, de Blas M, Pérez-Iribarren E et al. Dataset
on the environmental and social footprint of the University of the
Basque Country UPV/EHU, Unpublished work).

@ Springer

2 Materials and methods
2.1 Social organisational LCA

This section describes the methodology for the assessment
of social impacts, which makes use of the PSILCA-based
Soca add-on for the Ecoinvent v3.3 database (Ciroth and
Eisfeldt 2016; Eisfeldt 2017), running on the openLCA
software (Ciroth 2007). Fifty-three social impact indica-
tors provided by the Social Impact Weighting Method—
and included in Soca—have been considered Tables 3, 4,
5 and 6 with a more disaggregated analysis of ten selected
social impact indicators (marked with an asterisk in
Tables 3, 4, 5 and 6; costs are also analysed). A disaggre-
gated analysis of the 53 social impact indicators is beyond
the scope of this study, as its main goal was to test the
methodology. Our selection for disaggregated analysis has
avoided the processing of very similar indicators or those
with qualitative or binary results. The ten selected social
impact indicators cover seven impact categories out of sev-
enteen, across the four stakeholders considered in Soca.

The calculation of social impacts is performed as fol-
lows: the Soca add-on combines social information from
the PSILCA database to the Ecoinvent database and allows
the combination of S-LCA and E-LCA (Social and Envi-
ronmental Life Cycle Assessment) and LCC (Life Cycle
Costing). Figure 1 shows, as an example of the methodol-
ogy, a diagram for the processing of social impacts related
to the simplified life cycle of a computer, where only three
productive sectors involved are taken into account: com-
puter production (Sector 1), energy supply (Sector 2), and
materials supply (Sector 3).

The calculation of social impacts with openL.CA and the
Ecoinvent database is based on a modelling process that
assigns an economic sector of a country or world region to
each of the sub-processes involved in the life cycle of the
products or services under study (i.e. Sectors 1, 2, and 3
for the production of one computer). In particular, the Soca
module adds social aspects from the PSILCA database—
which covers 53 social indicators for almost 15,000 indus-
trial sectors and commodities in 189 countries (Ciroth and
Eisfeldt 2016)—to the Ecoinvent database for openLCA.

The activity variable considered for the calculation of
social impacts is the “working hours” in each of the pro-
cesses modelled, in this case for the production of a com-
puter in Sectors 1, 2, and 3. These working hours are calcu-
lated by openLCA based on the quantities of the modelled
product and service flows, their prices (available in Ecoin-
vent v3.3), and the estimates of the labour costs in the eco-
nomic sectors (obtained from PSILCA through Soca).

The results of the modelling of social impacts are pro-
vided by Soca in the form of “risk hours,” according to
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Fig. 1 Diagram for the processing of social impacts related to the
simplified life cycle of a computer, with only three productive sec-
tors involved (computer production, energy supply, materials supply).

different levels of risk (from non-existent to very high;
see Tables 3, 4, 5 and 6). The level of risk is defined by
the Soca module for each process and location (country
or region), based on the data incorporated from PSILCA.

Social impacts are measured in risk hours, which are the
total working hours linked to a product or service in eco-
nomic sectors, and they are associated with a specific level
of risk (very low, low, medium, high, very high, no risk),
characteristic of the economic sector in which the activity
hours are accounted for. Specifically, total social impacts
are provided by Soca in terms of equivalent medium-risk
hours, for which it considers in its calculations various spe-
cific equivalences across the different risk levels—normally
applying a factor of ten (X 10) from one risk level to the
next. For example, ten medium-risk hours are considered
equivalent to one high-risk hour. This equivalence, how-
ever, seems arbitrary: for the case of the impact category of
“fatal accidents at work,” PSILCA assigns a medium risk
level to sectors with a fatal accident rate of between 15 and
25 fatal accidents per year per 100,000 workers, and a high
risk level to sectors with a fatal accident rate of between 25
and 40 fatal accidents per year per 100,000 workers (Ciroth
and Eisfeldt 2016). In this case, an equivalence factor of 1.6
(32.5/20) would seem more appropriate.

Our work has followed an alternative strategy to calculate
all the equivalence factors among the different risk levels for
each of the social impact categories. This strategy requires a
further processing of data provided by Soca, and appropriate
interpretation. Post-processing is performed as follows: our

context)

Post-processing of risk-hours provided by Soca and openLCA is per-
formed for each of the 53 social impact indicators considered by the
Social Impact Weighting Method

analysis recalculates the impact in one category for each
economic sector and region involved in the life cycle under
study, assigning to the impact factor (e.g. fatal accidents
per activity-hour with a specific risk level) the central value
from the value range considered by PSILCA for each level
of risk. In the case of fatal accidents, 20 fatal accidents are
assumed for a medium risk level (value range [15-25]), and
32.5 fatal accidents per year per 100,000 workers for a high
risk level (value range [25—40]). The impact factors consid-
ered for each risk level in each impact category are shown
in Tables 3, 4, 5 and 6. This calculation allows us to calcu-
late the final aggregate social impacts in such a way that,
although approximate, is also more accurate, without arbi-
trary risk level equivalences. This post-processing of risk
hours provided by Soca and openLLCA must be performed for
each of the 53 social impact indicators defined by the Social
Impact Weighting Method. Additionally, in Tables 3, 4, 5
and 6, each social impact indicator is linked with a particular
SDG, following the classification criteria proposed by Her-
rera Almanza and Corona (2020).

At this point, it must be noted that these social impact
indicators provide information of two different kinds. While
some indicators provide information on the direct impact
related to the socio-economic activity involved in the life
cycle of the product or service under study—e.g. the impact
categories related to accidents at work, or the economic
costs—other social indicators, which we label as indirect
social impact indicators, provide information on the socio-
economic context of the life cycle under study—such as
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illiteracy, social spending on health, child labour, or a gender
wage gap. The divergence of this characterisation from that
corresponding to the local context in which the final product
or service is consumed can be interpreted as an indicator
of indirect social impacts—the social footprint—of the life
cycle of that product or activity.

2.2 Goal and scope definition

The assessment of the social footprint of the UPV/EHU has
been carried out in the context of the EHU-Aztarna pro-
ject, which involves the participation of a multidisciplinary
team made up of teaching and research staff, administration
and service staff, as well as students of the UPV/EHU, and
aims to calculate the environmental and social impacts of
the UPV/EHU (Bueno et al. 2021), in order to (1) monitor
its performance for a reference year and (2) identify the
environmental and social hotspots related to its academic
activity. The modelling of the environmental and social
impacts of the UPV/EHU has been carried out taking 2016
as a base year, following the guides provided by the Euro-
pean Commission (Pelletier et al. 2012) and the UNEP/
SETAC Life Cycle Initiative (UNEP/SETAC 2015). The
work covered in this article aims to calculate the organisa-
tional social footprint of the academic activity of the UPV/
EHU using the LCA methodology (SO-LCA).

The faculties and schools of the UPV/EHU—around
30—are distributed into three campuses, one for each of the
three provinces of the ACBC: the Campus of Araba (located
in Vitoria-Gasteiz), Campus of Bizkaia (Leioa, Bilbao,
and Portugalete), and Campus of Gipuzkoa (Donostia-San
Sebastian and Eibar) (UPV/EHU 2020a). Adding staff and
students, the UPV/EHU had 46,813 users in 2016, and a
budget of 402 million euros. In the 2016/17 academic year,
68 Bachelor’s degrees, 111 Official postgraduate Master’s
courses, 65 PhD programmes, and 34 own qualifications
were offered (UPV/EHU 2020b, c).

The scope of our modelling, considering various inflows
and outflows, as well as the transportation needs of the aca-
demic community (students and staff), has covered the aca-
demic activity in buildings that were used by or involved
the academic activity of 45,306 users, accounting for

96.8% of the total users of the UPV/EHU. The reporting
flow in this work is the academic activity performed in year
2016 in these buildings, which are considered the report-
ing unit (Martinez-Blanco et al. 2015c; Benoit et al. 2020).
Table 1 shows the users associated with faculties, centres,
and buildings under management of the UPV/EHU, in the
2016/17 academic year. No faculty was excluded from the
Araba Campus. For the Bizkaia and Gipuzkoa Campuses,
Medicine Teaching Units (accounting for <2.5% of total
users) were excluded, as they are based in University Hos-
pitals whose direct management is not the responsibility of
the UPV/EHU. The Faculty of Engineering headquarters in
Portugalete (School for Navigation and Naval Machines) was
also excluded, since it accounts for only 0.6% of the total
users. Some other entities managed by the UPV/EHU were
also excluded from the study, as they are isolated from other
buildings and have less than 25 users. These are university
residences on all three campuses, some specific research
centres, and some isolated common infrastructures where
the inventory phase presented serious problems from the
point of view of data collection and allocation.

2.3 Social life cycle inventory analysis

The modelling carried out for the academic activity of the
UPV/EHU is based on the inventory of both consumption
(electricity, fuels, main materials, and products) and waste
fluxes (urban waste, hazardous waste, electrical and elec-
tronic equipment waste, wastewater). Table 2 shows the
main fluxes considered, and their quantification at the three
campuses and some specific faculties located outside the
campuses.

As noted, the modelling for the academic activity of the
UPV/EHU, carried out with openLCA and the Ecoinvent
database, assigns an economic sector of a country or world
region to each of the activities present in the life cycle that
supports the academic activity of the UPV/EHU. For the
allocation of the work activity of staff within the UPV/
EHU—the activity variable considered for the calcula-
tion of social impacts—an annual working day of 1500 h
is assumed. The average labour cost at the UPV/EHU was
derived from the annual budgets of the UPV/EHU for 2016

Table 1 Number of students, teaching and research staff, and administration and service staff at the UPV/EHU, 2016/17 academic year, and

buildings and users included in the analysis

Campus Students Teaching and Admin and Faculties and buildings con- Users (students + staff) Percentage of
research staff services staff sidered in the analysis included in the analysis users included
(%)
Araba 7163 979 254 11 8396 19.9%
Bizkaia 22,078 3241 1219 25 (4 in Bilbao) 25,411 54.3%
Gipuzkoa 10,119 1376 384 16 (1 in Eibar) 11,499 24.6%
Total 39,360 5596 1857 52 45,306 96.8%
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Table 2 Inventory of flows of energy consumption, material con-
sumption, waste generation, and transportation needs that support
the academic activity of the UPV/EHU in 2016 for Leioa campus
(Leioa); Faculty of Engineering (EIB-Bilbao), Sarriko and Elkano

(Faculty of Economics and Business) in Bilbao; Donostia campus
(Donostia-San Sebastian); Faculty of Engineering headquarters in
Eibar (Eibar); and Araba campus (Vitoria-Gasteiz) (Bueno et al.
2021)

Concept Unit Leioa EIB-Bilbao  Sarriko  Elkano  Donostia-San Eibar Vitoria-Gasteiz
Sebastian

Users Person 15,024 5865 3441 1086 11,879 344 8396

Energy resources

Electricity MWh 15,989 4204 1019 168 7400 100 5074

Natural gas MWh 14,192 1985 2194 178 8834 0 7727

Gas-oil L 0 113,694 0 0 90 39,000 O

Material resources

Water supply m3 116,963 23,718 9925 1085 27,979 350 19,045

Paper (recycled and non-recycled) kg 55,022 29,702 8738 1263 18,939 323 13,183

Computers Units 1161 643 235 59 977 46 545

Batteries kg 421.5 65.8 80 14 81 4 185

Fluorescent lamps Units 10,623 2400 260 38 500 200 200

Toners Units 1083 277 214 150 661 40 803

Waste treatment

Hazardous waste kg 23,076 3756 0 0 25,576 0 9718

Non-hazardous waste kg 379,993 74,624 68,347 20,592 73,397 5600 101,523

(several fractions)

WEEE kg 10,704 3500 1907 900 2352 3000 2080

Transport

Transport needs x10°pkm  141.2 41 23.9 7.3 101 3.1 84.9

(UPV/EHU 2020b). The social impacts of labour activity in
the UPV/EHU have been modelled by adjusting the indica-
tors when available for the Basque Country, and otherwise
assuming those of Spain (see Tables 7, 8, 9, and 10).

2.4 Social life cycle impact assessment

The Guidelines for the social LCA of products proposed by
UNEP/SETAC in 2009 identified five relevant stakeholder
groups: Workers, Local Community, Society, Value Chain
Actors and Consumers (Benoit and Mazijn 2009; Benoit
et al. 2013). The recently updated new Guidelines add a
new stakeholder to the previous five: Children (Benoit et al.
2020). The present study provides a quantitative analysis
for the stakeholders Workers, Local Community, Society
and Value Chain Actors, as these are the ones for which
the Soca module provides social impact results through its
social LCIA method, the Social Impact Weighting Method
(Eisfeldt 2017). Tables 3, 4, 5, and 6 below show the social
impact indicators in each impact category, their short defi-
nition, and the unit of measurement provided by the Soca
module for each impact category for the four main stake-
holders considered. The 10 indicators marked with an aster-
isk (*) are subject to a more detailed disaggregated analysis.
Additionally, in Tables 3, 4, 5, and 6, each social impact
indicator is linked with one of the 17 SDGs following the

classification proposed by Herrera Almanza and Corona
(2020), which makes it possible to classify 53 social impact
indicators into 10 SDGs.

3 Results

The results of the analysis for the four stakeholders and
the comparison of risks levels on each impact category are
shown in Tables 7, 8, 9, and 10.

Table 7 shows the social impacts of the academic activ-
ity of UPV/EHU for the Workers stakeholder. The associ-
ated risk level for 12 out of 22 social impact indicators is
very low (6), low (5), or medium (1). The risk level for
four social impact indicators, living wage, gender wage
gap, violations of employment laws and regulations, and
trade unionism, is high, and for the sector average wage
impact indicator, it is very high. In addition, four social
impact indicators show no risk: goods produced by forced
labour, which belongs to the forced labour impact cat-
egory, and three social impact indicators of the work-
ers’ rights impact category, namely, right of association,
right of collective bargaining and right to strike. Finally,
social impact data for weekly hours of work per employee
is not available. In addition, it should be noted that cat-
egories with two results contain both direct impacts (in

@ Springer
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Table5 Social impact indicators in each impact category for the
Society stakeholder, their short definition, and unit of measurement
provided by the Soca module. The last five columns show the range

for each social impact factor at each risk level and the central value

considered in post-processing

Social Impact Indicators — Society

Impact cat- Social Impact ~ Short definition Unit of VLR LR MR H VHR No Risk
egory Indicator measure-
(SDG) ment
Contribution Public Public expenditure % [10-12.5 [7.5-10) 8.75 [5-7.5)6.25 [2.5-5)3.75 [0-2.5)1.25 -
to economic expenditure on education as %
development on education  of GDP
(G4)
Illiteracy rate, ~ Average % of % [0-1)0.5 [1-4)2.5 [4-8) 6 [8-15) 11.5 [15-25 -
female (G4) female popula-
tion> 15 years that
cannot correctly
read nor write
Illiteracy rate, ~ Average % of % [0-1) 0.5 [1-4)2.5 [4-8) 6 [8-15) 11.5 [15-25
male (G4) male popula-
tion> 15 years that
cannot correctly
read nor write
Illiteracy rate, ~ Average % of popula- % [0-1) 0.5 [1-4)2.5 [4-8) 6 [8-15) 11.5 [15-25
total* (G4) tion> 15 years that
cannot correctly
read nor write
Youth illit- Average % of % [0-1)0.5 [1-4)25 [4-8) 6 [8-15) 11.5 [15-25
eracy rate, female population
female (G4) 15-24 years that
cannot correctly
read nor write
Youth illit- Average % of % [0-1)0.5 [1-4)25 [4-8) 6 [8-15) 11.5 [15-25
eracy rate, male population
male (G4) 15-24 years that
cannot correctly
read nor write
Youth illit- Average % of popu- % [0-1) 0.5 [1-4)25 [4-8) 6 [8-15) 11.5 [15-25
eracy rate, lation 15-24 years
total (G4) that cannot
correctly read nor
write
Health and Health External resources % [0-2.5)1.25 [2.5-5)3.75 [5-10) 7.5 [10-15) 12,5 [15-17.5 -
Safety expenditure, for health as % of
external the total health
resources expenditure
(G3)
Health Out-of-pocket health % [0-10) 5 [10-20) 15 [20-35)27.5 [35-50)42.5 [50-57
expenditure, expenditure as %
out-of- of the total health
pocket (G3) expenditure
Health Sum of public health % [80-90 [60-80) 70 [40-60 50 [20-40) 70 [0-20] 10 -
expenditure, expenditure as %
public (G3) of the total health
expenditure
Health Sum of public and % [15-25 [10-15)12.5  [5-10) 7.5 [2.5-5)3.75 0-2.5) 1.25
expenditure, private health
total (G3) expenditure as %

of GDP

VLR very low risk, LR low risk, MR medium risk, HR high risk, VHR very high risk, NR no risk, G3 good health and well-being, G4 quality

education

brackets) and indirect impacts (without brackets). The
latter are the results comparable to the reference values.
The direct impacts are obtained for the following indica-
tors: frequency of forced labour, fatal accidents, non-fatal

accidents, safety measures and violations of employment
laws and regulations.

By comparing the reference value with the result obtained
for each of the social impact indicators, it is possible to

@ Springer
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Table 6 Social impact indicators in each impact category for the Value Chain Actors stakeholder, their short definition, and unit of measurement provided by the Soca module. The last five col-

umns show the range for each social impact factor at each risk level and the central value considered in post-processing

@ Springer

Social Impact indicators—value chain actors

No risk

MR HR VHR

LR

Unit of measurement VLR

Impact category Social Impact Indicator (SDG) Short definition

(0-0.05) 0.025 [0.05-0.1) 0.075 [0.1-0.2) 0.15 [0.2-0.4)0.3 [0.4-0.6 O

Cases per 10,000

# of enforcement cases per

Fair competition Anti-competitive behaviour

employees in the

10,000 employees
sector

or violation of anti-trust and

monopoly legislation* (G16)

(11-14] 12.5 (14-16

(3-715 (7-1119

(0-3]1.25

%

Degree of active involvement

Active involvement of enter-

Corruption

of companies in corruption

prises in corruption and

bribery (G16)

and bribery along their sup-

ply chains

[55-64]59.5 [0-55] 55

[84-75]79.5 [74-65] 69.5

[85-100] 92.5

Index value

Public sector corruption (G16) Corruption perception index

(perceived level of public

sector corruption: 0—-100)

VLR very low risk, LR low risk, MR medium risk, HR high risk, VHR very high risk, NR no risk, G16 peace and justice strong institutions

characterise the socio-economic context that supports the
academic activity of the UPV/EHU. In relation to the Work-
ers stakeholder, 18 out of the 21 social impacts calculated
remain at the same level of risk. However, the risk levels
associated with the results of the child labour impact cat-
egory, i.e. child labour, male and child labour, total, and the
social impacts of the minimum wage in the fair salary impact
category are higher than the corresponding reference values.
This is because some of the processes involved in the supply
of energy or materials to the academic activity of the UPV/
EHU are located in countries where the level of risk associ-
ated with these social impacts is higher than in the ACBC.

Table 8 shows the social impact of the UPV/EHU aca-
demic activity for the Local Community stakeholder. The
level of associated risk for 14 of the 17 social impact indi-
cators is very low (3), low (5), or medium (6). The social
impact indicators for international migrant population and
unemployment present a high and very high risk respec-
tively. No data are available on the social impact of inferna-
tional migrant workers (at sector/site level). Furthermore,
for all impact categories, there are social impact indicators
that present a higher level of risk associated with the aca-
demic activity of the UPV/EHU than the reference value.
For example, for the impact categories Access to material
resources: extraction of biomass (related to population) and
extraction of industrial and construction minerals present
higher risk levels than in the ACBC (Eustat 2020).

Social impact results of UPV/EHU academic activity for
the Society stakeholder gathered in Table 9 show that just 1
out of 11 social impact indicators presents a High Risk level,
i.e. Public expenditure on education, whereas the level of
associated risk for the other 10 social impact indicators is
very low (1), low (4), or medium (5). In the case of Health
and Safety impact category, if the level of risk associated
with the reference value and the result obtained by S-LCA
are compared, the level of risk is maintained for all indi-
cators. However, in the Contribution to economic develop-
ment category, the level of risk associated with the result
obtained by SO-LCA is greater than that associated with the
reference value for all the indicators. Therefore, part of the
processes involved in the supply of energy and materials to
the academic activity of UPV/EHU are located in countries
where (1) public expenditure as % of GDP on education is
lower than in the ACBC, and (2) % of population older than
15 years old that cannot correctly read or write is greater
than in the ACBC.

Table 10 presents the results of the two impact categories
that describe the stakeholder category Value Chain Actors.
For the three social impact indicators, the level of associated
risk is very low (1), low (1), or medium (1). Anti-competitive
behaviour or violation of anti-trust and monopoly legisla-
tion displays the lowest level of associated risk and public
sector corruption displays the highest level. In general, for



The International Journal of Life Cycle Assessment (2021) 26:1648-1669

1661

Table 7 Social impact results and corresponding risk level in each impact category for the Workers stakeholder

Social impact results and corresponding risk level—Workers stakeholder

Impact category Social impact indicator (SDG) Reference value™ Result Risk level in relation
to reference value risk
level

Child labour Child Labour, female (G8) 0%? 2.45% =

Child Labour, male (G8) 0%* 2.80° 1

Child Labour, total* (G8) 0%* 2.76" 1
Forced labour Frequency of forced labour (G8) 1.5%2 1.42% (10.7%) =

Goods produced by forced labour (G8) (0-10) (n.a.) 0.09¢

Trafficking in persons (G8) 122 1.2¢ =
Fair salary Living wage (per month) (G1) 72774 6834 =

Minimum wage (per month) (G1) 803° 394 °¢ 1

Sector average wage (per month) (G1) 49802 2.75% =

Working time Weekly hours of work per employee (G8) 362¢ 36.3° =

Discrimination Gender wage gap* (G5) 24,324 23.4¢ =

Health and safety Fatal accidents* (G8) 2.19'2 10 (0.75% =

Non-fatal accidents* (G8) 1,719'¢ 1,963° (147.46°) =
DALYs due to indoor and outdoor air and water 2.86%% 4.48* (33.7) =
pollution (G3)
Safety measures* (G3) 21.43%2 89.3% (67.1%) =
Workers affected by natural disasters (G3) 0%? 0.95% =
Social benefits, legal issues Social security expenditures (G3) 15.28%° 15.3° =
Violations of employment laws and regulations* 17.96>¢ 44,74 (336% =
(G8)
Workers’ rights Trade unionism (G8) 22.1%4 29.94 =
Right of association (G8) 324 2.96! =
Right of Collective bargaining (G8) 32f 2.95°F =
Right to Strike (G8) 32f 2.93 =

{x: 0=UPV/EHU (UPV/EHU 2020b), 1= Autonomous Community of the Basque Country (Eustat 2020), 2=Spain}; {y: a=VLR, b=LR,
c=MR, d=HR, e=VHR, f=NR}; {=: same risk level for result and reference value; 1: risk level of result higher than that of reference value; |:

risk level of result lower than that of reference value risk level}

the fair competition and corruption impact categories, the
level of risk calculated for the academic activity of the UPV/
EHU with respect to the reference value remains the same.
As in Table 7, a direct impact has also been estimated here,
i.e. for fair competition (0.026 enforcement cases in a year).

The results column in Tables 7, 8, 9, and 10 shows the
levels of social risk obtained by each Social Impact Indica-
tor and is represented by superscript y, which, as specified
above, ranges between very low risk to very high risk or
no risk. Furthermore, as each social impact indicator has
previously been linked to an SDG, it follows that those
Social Impact Indicators presenting a higher social risk
level are related to SDGs 1, 4, 5, 8, and 10. For SGD1 (No
Poverty), the social indicators presenting higher social risks
are associated with living wage (per month) and sector aver-
age wage (per month). For Quality Education (SDG4), the
highest risk level is associated with education expenditure.
In SDGS (Gender Equality) the gender wage gap Soca indi-
cator shows a very high risk level. The main risks for Decent

Work and Economic Growth (SDG 8) are related to a high
level of unemployment together with violations of employ-
ment laws and regulations and trade unionism density rate.
For Reduced Inequality (SDG10), the main risk is related to
international migrant stock.

The modelling, using openLCA and Soca, of the various
flows of energy and material consumption, waste genera-
tion, and transport needs, allows a disaggregated analysis
of social impacts (for extended documentation on the model-
ling, see the dataset article (Bueno G, de Blas M, Pérez-Iribarren
E et al. Dataset on the environmental and social footprint of
the University of the Basque Country UPV/EHU, Unpub-
lished work). Figures 2 and 3 show the relative contribution of
activity hours, weighted by risk level, in relation to Trans-
port, Energy and Materials Consumption, Waste Treatment
and Labour Activity in the UPV/EHU, for each of the 11
selected social impact categories for disaggregated analysis,
including the cost estimation of the UPV/EHU’s academic
activity. As a reference, the first column in both figures shows
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Table 8 Social impact results and corresponding risk level in each impact category for the Local Community stakeholder

Social impact results—local community

Impact category Social impact indicator (SDG)

Result” Risk level in relation

to reference value risk

Reference value®Y

level
Access to material resources Level of industrial water use (renewable water 5.92%¢ 4.92¢ =
resources) (G6)
Level of industrial water use (total withdrawal) (G6) ~ 55.12' 24.86° |
Extraction of biomass (related to population) (G7) 1.45'2 3.75° 1
Extraction of biomass (related to area) (G7) 435.71'¢ 465.71° =
Fossil fuel consumption (G7) ohe 6.57% =
Extraction of industrial and construction minerals 4,020 7.18° 1
(G12)
Extraction of ores (G12) ole 2.55% =
Certified environmental management system (G12)  15.07%° 4536° =
(34.10)
Respect to indigenous rights Human rights issues faced by indigenous people 420 4b =
(G10)
Presence of indigenous population (G10) NI Y 1
Safe and healthy living conditions Pollution* (G3) 31.981° 51.61° 1
Sanitation coverage (G6) 99.9%2 95.32° 11
Drinking water coverage (G6) 100%2 98.08° 1
Local employment Unemployment (G8) 13.41¢ 24.06° 11
Migration Net migration (G10) 4,081 629° 1
International migrant stock* (G10) 8.76'¢ 14964 1
International migrant workers (in the sector/site) 11.89%ma n.a

(G10)

{x: 0=UPV/EHU, 1= Autonomous Community of the Basque Country (Eustat 2020; Numbeo 2020; URA 2020), 2=Spain}; {y: a= VLR,
b=LR, c=MR, d=HR, e=VHR, f=NR, n.a. =non available}; {=: same risk level for result and reference value; |: risk level of result one level
lower than that of reference value; 1: risk level of the result one level higher than that of reference value; 11: risk level of the result two levels

higher than that of reference value}

the contribution of activity hours in each of these sub-pro-
cesses (Labour Activity at the UPV/EHU, Materials Consump-
tion, Energy Consumption, Waste Treatment, and Transport).
Labour activity in the UPV/EHU constitutes nearly 80% of
total activity hours. In particular, Fig. 2 shows the disaggre-
gated analysis for direct social impact categories, i.e. impacts
with a strong causal relation with the academic activity of the
UPV/EHU (fatal accidents, non-fatal accidents, employment
law and regulation violations, safety measure violations, anti-
competitive behaviour cases, and economic costs). In addition,
Fig. 3 shows the disaggregated analysis of other selected indi-
rect social impact categories that provide information about
the socio-economic context that supports the academic activity
under assessment (child labour, gender wage gap, social percep-
tion of pollution, international migrant stock, and illiteracy rate).

The labour activity at the UPV/EHU is the most signifi-
cant sub-process, in terms of impacts, for 7 out of the 11
social impact indicators analysed and represented in Figs. 2
and 3. In regard to direct social impacts, for example, it
gives rise to more than 93% of the estimation for the UPV/
EHU academic activity’s economic costs, and around 98%
of the employment law and regulation violations (Fig. 2).

@ Springer

This last result may be related to the fact that law regula-
tion is rather strict in the ACBC, resulting in fewer viola-
tions of employment laws in the rest of flows supporting the
academic activity of the UPV/EHU. By contrast, for fatal
accidents and safety measure violations, transport is a more
significant sub-process, as it gives rise to around 40% of
the total impact. This reveals the importance of transport in
the generation of unwanted impacts, especially with regard
to fatal accidents. The environmental impacts generated by
the transportation needs supporting the academic activity
of the UPV/EHU, as well as the ways to address them, are
approached in detail by Zuazo et al. (Zuazo I, Torre-Pascual
E, Bueno G et al. The environmental footprint of the mobility
needs of the University of the Basque Country UPV/EHU,
Unpublished).

Figure 3 reflects the significance of Labour activity in the
UPV/EHU in terms of indirect social impacts, with three
of them exceeding 76% (gender wage gap, pollution, inter-
national migrant stock). In contrast, the contribution of the
UPV/EHU labour activity to the impact on the illiteracy
rate is considerably lower (34%), and barely significant in
the child labour category (3.5%). Thus, it can be concluded
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Table 9 Social impact results and corresponding risk level in each impact category for the Society stakeholder

Social impact results—society

Impact category Social impact indicator Reference value™” Result” Risk level in relation
to reference value risk
level

Contribution to economic Public expenditure on education (G4) 5le 3.854 1

development Tlliteracy rate, female (G4) 0.48'4 5.98° 1M
Illiteracy rate, male (G4) 0.2312 4.18°¢ "
Illiteracy rate, total* (G4) 0.36'2 5.84¢ "
Youth illiteracy rate, female (G4) ole 2.25° 1
Youth illiteracy rate, male (G4) ol 2.2° 1
Youth illiteracy rate, total (G4) ole 2.22° 1
Health and safety Health expenditure, external resources (G3) o' 1.97¢ =
Health expenditure, out-of-pocket (G3) 29.731¢ 27.87¢ =
Health expenditure, public (G3) 70.27"0 67° =
Health expenditure, total (G3) A 7.54°¢ =

{x: 0=UPV/EHU, 1=Autonomous Community of the Basque Country (Eustat 2020), 2=Spain}; {y: a=VLR, b=LR, c=MR, d=HR,
e=VHR, f=NR}; {=: same risk level for result and reference value; 1: risk level of result higher than that of reference value; |: risk level of

result lower than that of reference value risk level}

that the socio-economic context that supports the academic
activity of the UPV/EHU outside its labour activity, shows
traces of illiteracy and, above all, child labour. Transport is
also the most prominent sub-process in this regard, repre-
senting 40.4% of the impact on illiteracy rate and 53.1% of
the impact on child labour.

Figures 4 and 5 provide a similar disaggregated analy-
sis for the location of the social impacts derived from the
academic activity of the UPV/EHU for the selected social
impact categories and for the estimation of economic costs.
These have been grouped as they are located: within the
ACBC (labelled as Basque Country in Figs. 4 and 5), out-
side the ACBC, or in locations not defined according to
the available information. In Figs. 4 and 5, the first column
also serves as a reference, since it illustrates the location
of activity hours, reflecting that nearly 80% are located in
the ACBC. In fact, for the seven social impact categories
where labour activity at the UPV/EHU is the most consid-
erable sub-process according to Figs. 2 and 3, the impact

is located mostly in the ACBC. However, for the other four
social impact categories, at least 50% of the impact’s loca-
tion is not defined.

Regarding direct social impacts, Fig. 4 shows that eco-
nomic costs and employment law and regulation violations
are located in the ACBC almost entirely, while for fatal acci-
dents and safety measure violations, the location is largely
undefined, with 65% and 49% respectively. This result is
consistent with that shown in Fig. 2, as it indicates the lower
relative importance of activity hours for both impacts and
thus its smaller occurrence in the ACBC.

In a similar way, for the categories of indirect social
impact, the results shown in Fig. 5 regarding geographical
location are consistent with those shown in Fig. 3 regarding
labour activity. On the one hand, almost 80% of pollution is
located in the ACBC, whereas more than 80% of both gender
wage gap and international migrant stock related impacts are
located in the ACBC. Meanwhile, the location of the illit-
eracy rate is not defined at 55% and that of child labour at

Table 10 Social impact results and corresponding risk level in each impact category for the Value Chain Actors stakeholder

Social impact results—value chain actors

Impact category ~ Social impact indicator

Reference Result” Risk level in relation

Fair competition
legislation* (G16)

Corruption
Public sector corruption (G16)

Anti-competitive behaviour or violation of anti-trust and monopoly 0>

Active involvement of enterprises in corruption and bribery (G16)

value™Y to reference value risk
level
0.034* (0.026%) =
520 6.19° =
65> 67° =

x: 0=UPV/EHU, 1= Autonomous Community of the Basque Country, 2=Spain}; {y: a=VLR, b=LR, c=MR, d=HR, e=VHR, f=NR};

{
{=: same risk level for result and reference value}
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Fig. 2 Relative contribution of
activity hours, weighted by risk
level, in relation to transpor-
tation, energy and material
consumption, waste treatment,
and labour activity in the UPV/
EHU for selected direct social
impact categories
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96.9%. Therefore, it seems that the traces of child labour and
illiteracy detected in the socio-economic context that sup-
ports the academic activity of the UPV/EHU are located far

Fig. 3 Relative contribution of
activity hours, weighted by risk
level, in relation to transpor-
tation, energy and material
consumption, waste treatment,
and labour activity at the UPV/
EHU for selected indirect social
impact categories (providing
information about the socio-
economic context)
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outside the borders of the ACBC, although these are unde-
fined locations. Further analysis would be needed to more
precisely define the geographical location of these impacts.
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With regard to the contribution to SDGs, the results
indicate that for most of the Goals (SDG1, SDG3, SDGS,
SDG7, SDGS8, SDG12, SDG16), the risk level in the asso-
ciated social impact indicators obtained with a life cycle

Direct social impact categories

perspective for the academic activity of the UPV/EHU is
unchanged when compared to the risk level observed in the
ACBC. All the indicators linked to SDG4 (Quality Edu-
cation) and almost all those linked to SDG10 (Reduced
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Inequality) present a worse performance due to the fact that
some activities in the life cycle of the academic activity of
the UPV/EHU are carried out in sectors or countries with
a worse performance than in the ACBC in the categories
of contribution to economic development, respect to indig-
enous rights, and migration. A similar worsening behaviour
is observed in indicators such as sanitation coverage and
drinking water coverage (linked to SDG6), into the safe
and healthy living conditions impact category. Further-
more, our study shows that some social impact indicators
with medium or higher social risk levels in the ACBC, such
us public expenditure on education (linked to SDG4), inter-
national migrant stock (SDG10), or unemployment (SDGS),
also worsen their performance when the whole life cycle
is considered: the obtained risk level is high for the first
two indicators and very high for the last one. On the other
hand, living wage (per month) (SDG1) and gender wage gap
(SDGS) indicators maintain a high-risk level identical to the
reference value, as expected given that for these indicators
the social impacts are mainly located in the ACBC.

4 Discussion

The SO-LCA performed with the Soca add-on has enabled
us to assess various social risks related to the academic
activity of the UPV/EHU. Methodologically, the analysis
carried out was based on a variant method that allows us to
estimate the final aggregate social impacts in a more fitting
way, without arbitrary risk level equivalences (see Sect. 2.1).
However, the methodology applied still presents some chal-
lenges. On the one hand, the results shown are based in
the social information gathered within the Soca add-on for
Ecoinvent, based on the PSILCA database. Some impact
categories have required approximations and adaptions. Spe-
cifically, data for the presence of sufficient safety measures
are not country-specific but an extrapolation from data for
US companies to suitable industry sectors worldwide (Ciroth
and Eisfeldt 2016), or data for the child labour category are
not sector-specific, as data for this category are collected
at country level. The current limitations of such indicators
should be taken into account when interpreting the results.
On the other hand, the Soca database’s backbone is EORA,
i.e. the multi-regional input/output (MRIO) database, which
harmonises different data sources covering the entire world
economy, on an industrial sector basis. As a result, all pro-
cesses and products within a country or region belonging to
the same category are assigned the same social information.
In addition, the information available through the Soca add-
on is expected to be completed gradually, thus increasing
its accuracy and quality. In the same way, it would be very
appropriate for Soca and the social LCIA method it uses,
the Social Impact Weighting Method, to be completed in

@ Springer

the future with indicators pertaining to the other two stake-
holders (Consumers, Children) also proposed by the UNEP/
SETAC Guidelines (Benoit et al. 2020) and which are not
yet considered in Soca.

This analysis has identified the processes that contribute
most, from a life cycle approach, to the social footprint of
the academic activity of the UPV/EHU. Although the main
labour activity involved is staff activity at the university—
which therefore accounts for most of the social footprint—
the activity that supports the transport services demanded
by the UPV/EHU also has a very significant impact on the
social footprint. In fact, the results show that the social risks
related to the academic activity of the UPV/EHU are spread
worldwide through other economic sectors that indirectly
support it, through the supply of energy, materials, waste
treatment, and transport services. The effort to achieve a
more sustainable academic activity in HEIs could benefit
from the application of tools and methods, like SO-LCA,
capable of analysing the geographical distribution and the
most significant sources of social risks in these upstream
chains (Di Noi et al. 2020). In practical terms, studies such
as ours should serve to establish specific measures to reduce
or even mitigate the social impacts generated. Thus, one line
of work in our research is the assessment of different future
scenarios (e.g. extending computers lifetime, transferring
journeys from cars to bus or coach) that will allow us to
devise concrete action measures associated with those sce-
narios. This task will be carried out by means of the Multi-
criteria Decision Analysis (MCDA) methodology (Figueira
et al. 2016; Doumpos et al. 2019) and with the participation
of the stakeholders involved in the management of the UPV/
EHU.

With respect to the geographical analysis carried out in
our case study, unlike environmental impacts (Bueno et al.
2021), social impacts are mainly located in the ACBC,
both in relation to the direct impact of academic activ-
ity and to the socioeconomic activities that support it.
But the geographical analysis reveals that the UPV/EHU
presents a social footprint with impacts that also occur far
away from the geographical area of influence of the activity
analysed, in this case the ACBC; this is true, for example,
of child labour or illiteracy in geographical areas that indi-
rectly support the academic activity of the UPV/EHU. From
this, it could be inferred that the activity or product/service
analysed may generate a social debt with third countries.
Similar to ecological debt, which countries of the global
North incur with those of the global South as a result of
the ecological impacts generated in the latter countries over
decades (Srinivasan et al. 2008), social debt would reflect
the accumulated burden in social terms that the countries
generating these impacts incur with the countries that suffer
them. Thus, the generating societies would be indebted to
those suffering the social impacts. Social debt has barely
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been addressed in the literature from this perspective, with
a few exceptions (Pengue 2005). One of the ways to move
forward in this regard may be to use the social footprint
for estimating such a debt in terms of compensation and
even reparation of the social debt (see, e.g. Torras 2003).
The adoption of measures that contribute to reducing the
social debt of the UPV/EHU would be desirable. In any case,
analyses of this kind in HEIs are necessary to reduce their
social footprint and improve their performance in terms of
social equity and equality. SO-LCA analyses are also com-
plementary to those focusing on the environmental impacts
of HEIs (Lopes Silva et al. 2015; Sinha et al. 2010), all of
which should ultimately result in the valuable contribution
that HEIs make to knowledge, progress and human values.
Nonetheless, further analysis would be needed to define the
geographical location of social impacts more precisely, an
issue that poses one of the main challenges in the SO-LCA
framework (Martinez-Blanco et al. 2015b).

Regarding SDGs, our analysis reveals that social impact
indicators presenting a higher social risk level are related
to SDG1 (No Poverty), SDG4 (Quality Education), SDG5
(Gender Equality), SDG8 (Decent Work and Economic
Growth), and SDG10 (Reduced Inequality). Thus, if the
UPV/EHU is to align itself with the 2030 Agenda (Séez de
Cémara et al. 2021; UPV/EHU 2019a), it should pay special
attention to the above-mentioned SDGs. The implementa-
tion of a series of measures to improve the performance of
the UPV/EHU in the aforementioned SDGs could compen-
sate for the social debt generated by the social footprint.
However, this must be complemented with an awareness of
the social reality upon which the academic activity relies.
Some of these social impacts, often geographically distant
and sometimes harmful, are not directly generated by the
institution but, nevertheless, truly demand attention and
responsibility.

5 Conclusions

In this study, data collection and analysis with the PSILCA-
based Soca add-on of the social impacts derived from the
academic activity of the UPV/EHU have been presented in
detail.

Our analysis has contributed to methodological advance-
ments in SO-LCA. For the calculation of final social direct
impacts and equivalent risk levels, we have carried out an
alternative strategy consisting of applying the ratio between
the central values of each value range considered by the
PSILCA database for each level of risk. Although approxi-
mate, in our view, this method is more accurate as it avoids
certain arbitrary risk level equivalences as applied by the
openLCA software with the Soca add-on.

The results for the social footprint of the academic activ-
ity of the UPV/EHU reveal information for four relevant
stakeholder groups: Workers, Local community, Society, and
Value Chain Actors. While for some impact categories the
risk level of the social footprint remains the same as in the
area taken as a reference (the Autonomous Community of
the Basque Country, Spain), there are some social impact
categories where the social footprint presents a higher risk
level, implying that there are activities throughout the life
cycle of the academic activity that occur outside the UPV/
EHU and are found in a socio-economic context where the
social impact diverges from that within the surrounding
socio-economic context in which the UPV/EHU is located.

Results show that labour activity at the UPV/EHU is
the most significant sub-process within the social footprint
with respect to most of the indicators that were analysed,
followed by transportation-related sub-processes. A transi-
tion to more sustainable transport modes with less harmful
social footprints could be one possible way to decrease risks
in this regard. This transition may include options such as:
increasing the occupancy rate of private cars, moving trans-
port from private cars to public transport, reducing campus
attendance by implementing a 4-day week, and promoting
the change of the usual residence to places closer to the
campus, in order to avoid commuting longer distances; their
specific characteristics and potential to reduce environmental
impacts are detailed in Zuazo et al. (Zuazo I, Torre-Pascual
E, Bueno G et al. The environmental footprint of the mobil-
ity needs of the University of the Basque Country UPV/
EHU, Unpublished) and Bueno et al. (Bueno G, de Blas
M, Pérez-Iribarren E et al. Dataset on the environmental
and social footprint of the University of the Basque Country
UPV/EHU, Unpublished work).

Although this work is focused on a specific case study, we
truly believe that both the proposed methodology and the set
of conclusions could be applied to other HEIs and organisa-
tions. Using a methodology based on SO-LCA has proven to
be adequate for detecting critical points and specific draw-
backs of an organisation’s social footprint. In addition, the
results obtained for the academic activity of the UPV/EHU
can serve as a basis for further research.

Overall, SO-LCA is still a rather young concept and
methods and data availability are constantly developing.
One main issue would be to more accurately locate the geo-
graphical distribution of social impacts by countries. In our
analysis, a further challenge would be to try to determine the
geographical location of impacts more precisely. In addi-
tion, further development of the theoretical corpus around
the concept of social debt also poses a challenge for future
research. The advances on the SO-LCA arena can contribute
to this insofar as it is linked to developing the assessment
of social footprints. Moreover, some limitations are iden-
tified with regard to social performance tracking. Indeed,
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SO-LCA results may vary whenever the suppliers’ network
is changed, but as SO-LCA is an emerging field, perfor-
mance tracking is difficult (Benoft et al. 2020). Finally, the
methodology applied in this study has limitations in measur-
ing how much an organisation contributes to the fulfilment
of the SDGs, but it is already useful to give an indication
of which SDGs it can influence the most, and may be used
as an internal social management tool for organisations that
facilitates decision-making within the SDG framework.
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