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Abstract
Purpose  Several frameworks coincide in the importance of addressing social impacts to ensure sustainability. However, the 
agri-food sector, regarded as key in sustainable production, still neglects to identify potential social impacts when applying 
life cycle approaches. This work contributes to understanding the social performance of three agricultural products from 
a Latin American and Caribbean developing country as Costa Rica while recognising the challenges of Social-Life Cycle 
Assessment (S-LCA) application in this context.
Methods  S-LCA represents a powerful technique to evaluate the potential social impacts of a product. Three case studies 
were analysed through S-LCA, using the subcategory assessment method (SAM) to characterise the social impacts and detect 
hotspots in the production of green coffee, raw milk and leafy vegetables. Primary data was collected through questionnaires 
to relevant informants and observations. In addition to secondary information, these data and information were used to assess 
eight impact subcategories for the farmer and worker stakeholder groups and nine subcategories for the local community.
Results and discussion  The main results suggest that the Costa Rican institutional and market frameworks provide an ena-
bling environment for a generally positive social performance in the studied cases. The assessed stakeholders can fulfil basic 
needs through access to inputs and services and achieve fair-trading conditions. Child labour, forced labour and evidence 
of environmental or health risks for the surrounding communities were absent. Important efforts to address the delocalisa-
tion, migration and child labour were observed, suggesting the potential development of social handprints in further studies. 
However, the farm production phase, related to farmers and workers, entails hotspots regarding social security and women’s 
empowerment. Moreover, farmers appear as the most vulnerable group because of their overall social performance.
Conclusions  S-LCA helped identify relevant areas of intervention in the context of these particular case studies; however, 
further research and capacity building are recommended to tackle the detected challenges, both in the agri-food chains and 
in the use of S-LCA. Furthermore, these findings can aid in future decision and policy-making to improve and safeguard the 
positive social performance observed in the studied products.
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1  Introduction

Sustainable development has been part of international and 
national policies for several decades. Years after the release of 
its formal definition by the Brundtland Commission’s report 
of 1987 (Brundtland, 1987), our global community presented 
a set of strategic actions known as the Millennium Develop-
ment Goals. The most current version of actions is contained 
in the Sustainable Development Goals (SDGs), aiming to 
achieve such development by balancing the environmental, 
economic and social dimensions (Manik et al. 2013). How-
ever, many efforts and studies usually focus on the environ-
mental challenges (Fauzi et al. 2019), neglecting the social 
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perspective, even when human well-being is a crucial aspect 
of sustainable growth (Mani et al. 2016). Moreover, the evalu-
ation of social sustainability is intricate since it involves dif-
ferent stakeholders and areas of attention entailed in modern 
and complex food supply chains (García-Herrero et al. 2019). 
Latin America and the Caribbean (LAC) has become a rel-
evant region to study sustainability since it is responsible for 
14% of the world’s agri-food production and 23% of global 
exports. However, investment in the LAC agri-food sector 
is still lower than the OECD countries and global averages, 
potentially causing constraints in food security and nutrition, 
health, poverty, traditional livelihoods and migration (OCDE/
FAO 2019). Consequently, such social limitations call for 
actions to improve policies, investment and research.

SDG 12 for Sustainable Production and Consumption 
demands a systemic change, decoupling economic growth 
from environmental degradation in all phases of the life 
cycle of products. Methods have been developed to address 
this goal. Among those, the life cycle thinking (LCT) 
approach has been recognized as powerful to examine sus-
tainability in integrated manners and not solely from the 
environmental standpoint (Salla and Castellani 2019; Manik 
et al. 2013; Parent et al. 2013). Particularly, social life cycle 
assessment (S-LCA) is defined as a technique that evaluates 
the social impacts in relation to a stakeholder over the life 
cycle of a product (UNEP 2020). In addition, further appli-
cation of S-LCA allows observing the social footprints (or 
impacts) and handprints, allowing to see also the positive 
impacts (Norris et al. 2019). Most S-LCA available case 
studies in the literature are focused on the manufacturing or 
the agricultural sector, and almost half of them have been 
implemented in developing countries. Even when increas-
ing publications ground S-LCA as the main methodology to 
assess social sustainability, there are still gaps in its imple-
mentation. Some of these gaps relate to the inventory meth-
ods and analysis, the definition of the goal and scope, the 
scales and type of assessment, the definition of acceptable 
and non-acceptable outcomes and its geographical relativ-
ity (Sureau et al. 2020; Tokede and Traverso 2020; Fauzi 
et al. 2019; Lucchetti et al. 2018; Petti et al. 2018a, b).

S-LCA can become a valuable tool to improve social perfor-
mance in parts of the world such as the LAC Region, especially 
when such studies are still scarce (Cornejo and Orner 2019; Du 
et al. 2019a, b; Du et al. 2019a, b). The results obtained from 
this type of research are crucial both for improved inclusive-
ness within the agri-food sector, and to remain a key player 
in the global food markets (OCDE/FAO 2019), even after the 
COVID-19 pandemic. Therefore, the purpose of this paper is 
to aid related stakeholders, such as decision-makers in each 
selected agri-food chain and policy-makers, in understand-
ing the social performance of their agricultural products from 
Costa Rica, a developing country from LAC. Our paper col-
lects three case studies: green coffee, raw milk and leafy veg-
etable production. It uses a Reference Scale S-LCA approach, 
aggregated under a theme for each assessed stakeholder, with 
the support of the subcategory assessment method (SAM). 
The interpretation of the social performance, and the detec-
tion of hotspots and possible trade-offs, could potentially guide 
policy-making processes and strategic actions for each sector, 
also showcasing the prospects of S-LCA application in this 
particular context.

2 � Materials and methods

2.1 � Case studies description

Costa Rica is a democratic country located in the Central 
area of LAC. It has had steady economic growth, one of 
the lowest poverty rate in the region, upper-middle-income 
nation and high sustainability indicators. Unfortunately, 
current conditions related to the COVID-19 pandemic are 
pressing into increased inequality (World Bank 2020). The 
agri-food sector generates 12.3% of the jobs in the country, 
supports 5.2% of the national economy and 45.7% of the 
exports (SEPSA 2016). Almost half of the national territory 
is dedicated to agriculture (47.1%), and a similar propor-
tion is for conservation, with increased urbanisation pro-
cesses in concentrated areas (PNUD 2019). The activities 
from the case studies (Table 1) were selected due to their 

Table 1   Description of S-LCA case studies

Crop Green Coffee Raw milk Leafy vegetables

Farms 6 4 3
Functional unit 1 kg of green coffee 1 kg of raw milk 1 kg of lettuce
System boundaries Cradle to farm gate Cradle to farm gate Cradle to market entry gate
Considered stakeholders Workers, local community and value chain actors (farmers)
Interviewed key informants 12 11 5
Key informants The group included 

farmers, cooperative 
agents and institutional 
actors

The group included farmers, workers, 
sectoral representatives and institutional 
actors

The group included farmers, workers, 
members of the farmers’ association 
and institutional actors
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relative contribution to the national economy and food secu-
rity, their local relevance and the relative absence of these 
primary products in prior S-LCA studies (Huertas-Valdivia 
et al. 2020). For instance, the dairy sector farms represent 
28.5% of the national agricultural coverage; coffee produc-
tion represents 24.3% and vegetables 4.8% (INEC 2018). A 
more specific description of the cases is also provided in the 
“Results and discussion” section.

2.2 � Social‑life cycle assessment

The first guidelines to perform S-LCA were published 
in 2009 by UNEP and SETAC. Evaluations using them 
have increased in the past decade (Huertas-Valdivia 
et al. 2020; Fauzi et al. 2019), contributing to further 
developments and more specific delimitations, as in 
the S-LCA Guidelines of 2020 (UNEP 2020). S-LCA 
informs of the performance of a product or service 
regarding potential social impacts or risks, footprint or 
handprints providing support for decision-making and 
discussion to advance towards compliant conditions for 
human rights and, in general, well-being. It does not pro-
vide particular solutions nor is defined by a standardised 
method but follows the same steps from the (Environ-
mental) LCA facilitating the detection of hotspots and 
trade-offs (UNEP 2020).

There are several approaches to address a S-LCA. The 
interpretivist paradigm (Iofrida et al, 2017; Russo-Garrido 
et al. 2018) was followed in this case. Type I categories 
were used instead of type II categories that model the results 
through causal links. Impact categories were evaluated 
through reference points, and after being scored, they were 

aggregated under themes for each assessed stakeholder. This 
latter step is considered relevant for actual S-LCA assess-
ment instead of simple scoring against pre-established met-
rics (laws, standards, practices).

2.2.1 � Goal and scope

The study had the goal of assessing the social perfor-
mance and detecting the main hotspots in the production 
of 1 functional unit (FU) of green coffee, raw milk and 
leafy vegetables, with farms located in the central zone of  
Costa Rica (Fig. 1). The system boundaries considered life 
cycle stages from cradle to gate (Table 1; Fig. 2). The detection  
of opportunities, good practices and improvement needs 
in the studied subsectors intends for farmers, value chain 
actors and other stakeholders to consider the outcomes of 
this study in their decision-making, strategies and policy 
processes. In this way, actions could be aligned to over-
come constraints and empower strengths towards improved 
social performance in the future.

This research assessed three of the stakeholders referred 
by the UNEP Guidelines (2020) (Fig. 2). The stakeholder 
group of workers from the 2020 Guidelines was modified, 
placing particular emphasis on farmers, similarly to the 
small-entrepreneurs stakeholder category of the S-LCA 
methodology by Goedkoop et al. (2018). This was due to 
the fact that most agricultural activities in LAC, in Costa 
Rica and particularly in the three case studies, are devel-
oped by medium or small family farmers (OECD 2017), 
considered by authors as meritorious for a separate group, 
sometimes invisibilized in value-chain actors or worker 
categories.

Fig. 1   Location of the three 
case studies in Costa Rica
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2.2.2 � Inventory analysis

This phase resulted from collecting data through focus 
groups and applied questionnaires to a non-representative 
sample of farmers, workers and sector experts. Due to the 
novel application of S-LCA in this country, a case-study 
approach was followed. Interviewees were approached based 
on their relation to each case and their willingness to par-
ticipate. On-site observations and primary documentation 
when available were also considered, as well as secondary 
national or sectoral information, related to national or inter-
national legislation on labour rights (MTSS 2018; 2019), 
including child labour (FAO 2020; PANI 2020) and migrant 
working permits and social security coverage (MAG 2020; 
ICAFE 2019; Loría-Bolaños 2012); national and agriculture-
sector statistics and analysis (INEC, 2015; 2018; MTSS/
CSO 2018; OECD 2017; SEPSA 2016; INDER 2016; de 
la Garza Toledo 2001) and subsector statistics and reports 
(ICAFE 2020a, b; CoopeTarrazú 2019; Coto-Keith 2019; 
CNPL 2019; 2018; 2017; MEIC 2017; Barboza-Arias 2016). 
Labour costs were also inventoried for each life cycle stage 
of the studied products to later consider in the materiality 
assessment as part of the interpretation phase of the S-LCA.

2.2.3 � Impact assessment

This study used the Reference Scale S-LCIA approach 
(UNEP  2020) to provide a social performance assess-
ment through a value scale. The impact assessment phase 
consisted of the application of SAM as a characterisation 
method, expressing a score based on a four-level reference 
scale for the evaluated system (D’Eusanio et al. 2018; Petti 
et al. 2018a, b; Sanchez-Ramirez et al. 2014):

•	 Level A (value of 4) is obtained when the system or the 
organisation responsible for the assessed product shows 
a proactive attitude, surpassing Basic Requirements (BR)

•	 Level B (value of 3) indicates the fulfilment of the BRs
•	 Level C (value of 2) is assigned when BRs are not met, 

similar to peers or the local context
•	 Level D (value of 1) is assigned when BRs are not 

fulfilled, while the sector or context usually does or is 
close to compliance

The BRs were established according to national leg-
islation (aligned with international dispositions) and 
context conditions and practices. The study included 
114 indicators concerning the impact subcategories 
(Table  2), based on the Methodological Sheets for 
Subcategories in S-LCA (UNEP/SETAC 2013) (indi-
cators can be seen in the Supplementary material sec-
tion). Answers from the different interviewees were 
recorded in Microsoft Excel ® spreadsheets to be ana-
lysed with basic descriptive analysis, and since results 
were presented as ordinal data, the median was used 
(Harpe 2015) together with triangulation to score the 
potential impacts by subcategory.

Moreover, an overall social performance assessment 
(OSP) was provided for each stakeholder of the studied 
cases, within values from 0 to 100 (formula 1) and assum-
ing equal weight among impact subcategories, which helped 
detect the most vulnerable stakeholders.

TPP is the total possible points to be obtained for each 
stakeholder, and OP is the actual obtained points during 
the assessment.

Table 3 summarises the contribution of the hours of 
work to each process occurring in each agri-food chain 
according to the applied data collection processes. Further 
discussion was offered; and hotspots, and trade-offs were 
detected.

(1)OSP =

(

TPP

OP

)

∗ 100

Fig. 2   System boundaries and 
stakeholders of the S-LCA of 
the case studies
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2.2.4 � Interpretation

Finally, this phase was built in iteration with the prior 
phases to check for completeness and consistency with the 
goal and scope, as well as the data for the inventory and 
impact assessment. The authors also offered a discussion 
on the most relevant subcategories, stakeholders and life-
cycle stages for the context of the case studies, as well as 
the observed limitations and useful applications of S-LCA 
in the studied agricultural context, as a complement to the 
materiality assessment.

3 � Results

3.1 � Green coffee

This case study, consisting of six small coffee farms located in 
the Tarrazú canton in the ‘Los Santos Region’, included conven-
tional shaded coffee production systems that use coffee brush 
compost and bioinputs (CoopeTarrazú 2019). Farmers send 
the harvested coffee beans to be processed and commercial-
ized through a local cooperative named Coopetarrazú. Most 

Table 2   Stakeholder groups and impact subcategories

Most impact subcategories are based on UNEP (2020), except the ones for farmers, considered a particular value chain actor based on Goedkoop 
et al. (2018)

Stakeholder Source of evidence Impact subcategory

Farmers (value chain actors) Questionnaire, interviews, non-participatory observation, 
secondary data

Meeting basic needs
Access to services and inputs
Women´s empowerment, inclusion and no 

discrimination practices
Child labour
Health and safety
Land rights
Corporate responsibility
Fair competition

Workers Questionnaire, interviews, non-participatory observation, 
secondary data

Freedom of association and collective bargaining
Child labour
Fair salary
Hours of work
Forced labour
Equal opportunities/no-discrimination
Health and safety
Social benefits/social security

Local community Questionnaire, interviews, non-participatory observation, 
secondary data

Delocalization and migration
Community engagement
Cultural heritage
Respect of indigenous rights
Local employment
Access to immaterial resources
Access to material resources
Safe and healthy living conditions
Secure living conditions

Table 3   Working hours 
contribution per life cycle stage 
on each case

a Kilograms of the defined functional unit for each case

Case Life cycle stage Cost (US$/kg)a % of contribution

Green coffee Pre-production 0.01 0.39
Production until harvest 1.52 96.25
Product conditioning 0.05 3.36

Raw milk Pre-production 0.09 36.96
Production until harvest 0.11 47.43
Product conditioning 0.04 15.61

Leafy vegetables Pre-production 0.45 51.72
Production until harvest 0.33 37.93
Product conditioning 0.09 10.34
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of the tasks are manual, with an increased number of workers 
during harvest season (ICAFE 2020a, b). The human workforce 
is distributed as follows in each life cycle stage to produce 1 kg 

of green coffee: 0.4% is used in the pre-production stage, 96.2% 
in production at the farm level and until harvest and 3.4% in the 
conditioning stage (milling).

Fig. 3   Subcategory assessment results in the green coffee case study
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The farmers were the first stakeholders to be assessed in 
this case. The subcategories of access to services and inputs, 
health and safety land rights, and fair-trading conditions 

obtained a level A score with a value of 4 points, while 
the remaining social impact subcategories obtained level B 
scores, meaning they complied with BRs but did not surpass 

Fig. 4   Subcategory assessment results in the raw milk case study
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them. The assessment for the workers’ stakeholder group is 
in general positive since five subcategories obtained a pro-
active performance score (level A, 4 points), namely child 

labour, fair salary, hours of work, forced labour, and health 
and security; the remaining three subcategories obtained 
a level B score. A third assessed stakeholder group was 

Fig. 5   Subcategory assessment results in the leafy vegetable case study
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the local community, where the following subcategories 
obtained level A scores: delocalization and migration, cul-
tural heritage, respect to indigenous rights, access to mate-
rial resources, access to immaterial resources, and safe and 
healthy living conditions; in contrast to community involve-
ment, local employment and secure living conditions that 
obtained level B (3 points) scores (Fig. 3).

3.2 � Raw milk

This case study included specialised high-land dairy 
farms in the Cantons of Alvarado, Oreamuno and Tarrazú, 
belonging to two of the largest milk-producing provinces 
in Costa Rica (Arndt et al. 2020). These are characterised 
as commercial farms that turn their milk output to their 
own cooperative for industrialisation, with high-quality 
milk production, dairy breeds and high milk yield–oriented 
feeding strategies. According to farmers, the involved 
human force dedicated to the life cycle stages of the pro-
duction of 1 kg of raw milk corresponds to 36.96% in the 
pre-production stage (calf, heifer and cow growing, pas-
tures and feed production), 47.43% in the milk production 

and milking operation and less than 15.61% in the milk 
conditioning for further processing stages. Figure 4 pre-
sents the social impact subcategories assessed for the three 
stakeholder groups of the study. The following subcatego-
ries from the farmers’ stakeholder group obtained level A 
scores: meeting basic needs, access to services and inputs, 
health and safety, land rights, and fair-trade relationships; 
child labour and corporate responsibility subcategories 
obtained a B score, and women´s empowerment, inclusion 
and non-discrimination practices scored at C level, mostly 
due to the absence of female workers or farmers during 
the interviews and observation processes. Workers' impact 
subcategories of freedom of association, child labour, fair 
salary, forced labour, and health and safety obtained a 
level A; hours of work and equal opportunities subcat-
egories ranked at the B level, and social benefits and secu-
rity obtained a C level score. The last stakeholder group 
assessment of social impact subcategories in the raw milk 
production case was for the local community, where sub-
categories related to safe and healthy living conditions 
and secure living conditions in regard to the local com-
munity stakeholder group obtained a level A score, and 

Fig. 6   Stakeholder performance 
per each case study
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the remaining a B score, except indigenous rights which 
was not applicable to the case.

3.3 � Leafy vegetables

The leafy vegetable case study was built on three farms 
that operate within a local organic farmer association in the 
northern part of the province of Cartago called APROZO-
NOC. They qualify as small family farms with improved 
environmental sustainability performance according to the 
‘Bandera Azul’ award and the Primus Lab Organic certifica-
tion scheme (PBAE 2017) (Pacheco-Rodríguez et al. 2017). 
Their product is commercialized in farmers’ markets during 
the weekends or through personalized delivery during week-
days. Farmers indicate that 51.72% of the human force is 
used in the pre-production phase, 37.93% in the production 
phase and 10.34% in the conditioning phase. The following 
social impact subcategories were assessed as A level or pro-
active (value of 4 points) for the farmers’ stakeholder group: 
access to services and inputs; women´s empowerment, inclu-
sion and non-discrimination practices; child labour; land 
rights and corporate responsibility. Subcategories regard-
ing meeting basic needs, health and safety and fair-trade 
conditions were assessed at B level. Regarding the workers’ 
stakeholder group, indicators for the subcategories of child 
labour, fair salary hours of work, forced labour and equal 
opportunities and non-discrimination obtained a score of 
A. In contrast, freedom of association, health and security, 
social benefits and social security obtained a level B score. 
Finally, the assessment of social impact categories for the 
local community stakeholder group considered most of them 
to be proactive (level A). Two categories complied with BRs 
(level B), and the one regarding indigenous rights does not 
apply since indigenous peoples are not present in this activ-
ity (Fig. 5).

A summary of the aggregated assessment from each of 
the studied cases (Fig. 6) presents the overall performance 
per stakeholder.

4 � Discussion

4.1 � Social performance of the studied products, 
general traits and strengths

The three case studies present a satisfactory social perfor-
mance as a response to a generally enabling environment 

provided by a robust social and institutional national sys-
tem, and the decisions and efforts from the productive sec-
tor to avoid negative impacts on stakeholders. These out-
comes can be traced to the existence of work legislation and 
policies that foster decent work hours, minimum wages, 
avoidance of child and forced labour, freedom of associa-
tion, collective bargaining and the will to comply beyond 
the minimum in many cases. There are also public and 
accessible services for extension and training, public trans-
portation, electricity and potable water supply in the areas 
of the study. In addition, commercial conditions allow the 
provision of a variety of inputs, input-suppliers, telephone, 
credit and insurance services, both from public and private 
operators (Loría-Bolaños 2012; INDER 2016; OECD 2017; 
World Bank 2020).

The environment and health-related legislation, practices 
and standards in the country and these sectors, together 
with the companionship of academic, research and training 
institutions (OECD 2017), have also played a key role in 
preventing social risks and in fostering safe and healthy liv-
ing conditions (in the farms and from the farms towards the 
community). Despite agriculture activities being in the top 
three positions for work-related injuries (MTSS/CSO 2018), 
the cases did not present fatalities and recorded low acci-
dent and illnesses rates related to farm chores. Stakeholders 
agreed that workers are always provided with safety equip-
ment and are also encouraged to work carefully to avoid 
accidents. These later conditions act as an alternate mecha-
nism to explicit policies or safety departments, as they are 
not mandatory due to the number of workers per farm (less 
than 20 persons year−1) (MTTS 2018).

Waste, environmental and health regulations are estab-
lished at the constitutional level in Costa Rica (Rodríguez-
Becerra and Espinoza 2002), nudging the studied activities 
to shift from top-polluting conditions to improved health 
and working circumstances. Currently, many waste man-
agement and biocircular economy examples in the country 
(MICITT 2020) are born from these agriculture subsec-
tors. Moreover, organic farms operating in the country, and 
particularly the ones from the leafy vegetables case study, 
would not only comply with pest-control residues monitor-
ing, but they also show a high commitment to comply with 
other voluntary standards (PBAE 2017; Pacheco-Rodríguez 
et al. 2017). This suggests lower risks of pollution and health 
hazards due to chemical fertilisers or pest-control inputs in 
the produce they sell and their surroundings. Similar to a 
perception study developed by Racines, Isaías-Acuna and 

Fig. 7   Suggested steps for 
social handprint in agri-food 
case studies
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Varela (2021), organic vegetables are perceived positively 
based on elements related to health, protection to the land 
and sensitivity to farmers.

Two of the cases operate under cooperative schemes (cof-
fee and dairy), which support farmers in fair trade, training 
and services opportunities and improved health, environ-
mental and safety circumstances (Barboza-Arias 2016). 
The difference from commonly independent productive 
units in contrast to organised cooperative ones also sug-
gests the development of alliances within the value chain 
actors and other stakeholders (CNPL 2017; ICAFE 2020b). 
It also seems to set an enabling condition to achieve certifi-
cations (CoopeTarrazú 2019) and comply with regulations 
that support fairer quality standards and product technical 
categorisations at the national or regional level (MEIC 2017; 
CNPL 2019). Farmers grouped in this model get involved 
in their communities as well, whether they directly organ-
ise the activities or support the main organisers. Moreover, 
the business model usually grants common benefits for the 
cooperative members and the surroundings. For example, 
Coopetarrazú awarded over US$90,000/year to the local 
community in 2019 through different activities and infra-
structure (CoopeTarrazú 2019). However, this was not the 
case for the leafy vegetables, since even when associations, 
national programmes and organisations were identified, 
farmers regretted the absence of real support for transparent 
and fair commercialisation of organic products. The latter 
was due to policies that have not been reinforced to consist-
ently request organic production evidence in certain local 
markets or supply chains.

Additional and extraordinary measures have been 
observed in the case of coffee production. On the one hand, 
respect for indigenous people from the Ngäbe-Buglé com-
munity (Morales-Gamboa, Lobo-Montoya, & Jiménez-
Herrera, 2014) who come for the harvest season is present 
in regard to health insurance and migration status. On the 
other, a substantial investment has been made in a social 
project called ‘Casas de la Alegría’. This initiative aims to 
provide children and minors that move with their parents 
during the harvest season, indigenous or not, with proper 
attention while the parents are on the farms (UNICEF/
IMAS 2019; CoopeTarrazú 2019). Not all coffee production 
regions in Costa Rica or Mesoamerica present this particu-
lar asset, expressing a concrete action where farmers, the 
cooperative managers and the institutions have created an 
evident positive result in child labour indicators.

4.2 � Social hotspots and trade‑offs

The percentual distribution of human workforce per each 
impact category suggests that operations occurring at the 
farm level entail the highest potential risk of social impacts 

in the life cycle of these products. For example, the green 
coffee case and the raw milk cases find the highest con-
tribution at the production stage; the leafy vegetable case 
has higher contributions at the preproduction phase. Conse-
quently, the farm level is a hotspot to be addressed whenever 
interventions are considered, both by productive actors and 
by policy-makers. If this hotspot was not properly addressed, 
vulnerabilities could become evident in some of the impact 
subcategories or indicators that showed slightly poorer or 
more challenging performances. Therefore, the following 
can be considered entry points to conduct future diagnoses 
or interventions.

It was observed that farmers, their families and workers 
could access basic living conditions thanks to coffee, milk 
or vegetable production. However, in some cases, farmers 
claimed to be unable to surpass basic needs. Therefore, even 
when they situate above the line of poverty (INEC 2018), 
rural families tend to be at risk of food insecurity (Intini 
et al. 2019). This aspect is most certainly increased by the 
crisis caused by the COVID-19 pandemic that started in 
2020.

Social security was one of the topics related to both 
farmers and workers: health coverage is spread, public and 
accessible country-wise; however, farmers consider the affil-
iation to this system to be expensive. Therefore, in some 
cases, the workers resort to social security coverage paid 
by themselves. This is possible under the national legisla-
tion for freelance workers with non-permanent attachment 
to an employer; however, it was not possible to determine 
if this was the situation at all times in these three case 
studies. This situation is quite relevant from two perspec-
tives, as it becomes the most pressing trade-off observed in 
this assessment. On the one hand, most health and social 
security infractions in Costa Rica related to the enrolment 
and payment of social security and salary records (MTSS/
CSO 2018). Coincidently, farmers, who stated that the cost 
of social security is high for them, might not enrol their 
workers since it might affect their income and profit. In par-
allel, if income is severely affected, it could cause a reduc-
tion of hired workforce and job generation.

On the other hand, the agriculture sector is the fourth 
highest private contributor to the Costa Rican social secu-
rity system (MTSS/CSO, 2018); thus, the contraction of the 
contribution could severely impact the sustainability of the 
system. Outcomes of studies like ours can aid in making 
visible these trade-offs and constraints, presenting the need 
to address these risks not solely from the farmer or the law 
enforcer perspective but throughout the value chain. Buyers 
and consumers might not be aware of these issues, and visu-
alizing the importance of fair trade and price if they expect 
that the goods they purchase are produced sustainably and 
fairly should take these matters into consideration.
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Women’s empowerment is another aspect that still 
requires close observation, as most decision-making pro-
cesses from the studied farms still lack the full and equitable 
involvement of women. National statistics indicate 15.6% 
of farmers are women, and 37% of the occupied national 
workforce is female (INEC 2015; 2018). Despite when these 
thresholds were closely met in the coffee and leafy vegetable 
cases, the raw milk case lacked female participation, accord-
ing to observations and the participants farms did not hire 
female workers nor had women in decision-making posi-
tions. Even when interviewees of all cases expressed the 
absence of discrimination, certain aspects related to gender, 
sexual orientation and diversity were not fully discussed or 
approached.

Local employment is another relevant aspect to address 
in the Costa Rican agriculture sector, regarded as a second 
socio-economic vs productive trade-off. This is evident in 
coffee production since even when there might be an inter-
est to hire local workers, most farm operations are depend-
ent on migrant workforce (Loría-Bolaños 2012). The con-
dition born from this indicator represents a high risk for 
other economic and productive indicators, and migratory 
conditions, which could limit the workers’ access to social 
security and health coverage. The awareness of the situation 
has motivated a set of alternatives that entail the chance to 
normalize or obtain temporary work permits for immigrants 
to be subjected to social security and verified decent working 
conditions (MAG 2020).

Finally, even when not significantly affecting the over-
all score of subcategories, hours of work, fair salary and 
freedom of association shall be monitored. Documentation 
to state the working relations, payments and hours of work 
within the farm operation is not always common. Few farms 
evidenced some form of information system (notebook, bank 
deposits or computer information systems) to keep track of 
their working relations, payment conditions and incidents. 
Many working contracts were referred to as verbal, and few 
farms (only from the raw milk case) indicated to provide 
payment slips or made bank deposits, which also creates 
evidence of the salary payment. This challenge is already 
pointed in national statistics where the absence of payslips 
is one of the most common infractions (MTSS/CSO 2018), 
and even though the Costa Rican legislation allows ver-
bal contracts when the working relationship is of less than 
3 months (MTSS 2018), many long-term relations are not 
documented. Such conditions can create difficulties in future 
disputes and affect social accountability. In addition, some 
productive sectors in Costa Rica have had harsh encounters 
with the operation of worker unions; therefore, there is a 
worn-out image towards this type of worker association (de 
la Garza Toledo 2001). Despite the assessment of the sub-
category that suggested there was freedom of association, 

there is no encouragement to formally establish certain 
union typologies in the farms of the case studies. Indirectly, 
this could mean working relations are mostly harmonious 
for the studied cases (as expressed by workers), but on the 
other hand, if conflicts arrive, workers have little chance to 
collectively bargain for their conditions.

4.3 � Considerations for social handprints

Although S-LCA baseline studies are not available in the 
context of this study, significant improvements from the 
past two decades separate certain traits of these case studies 
from the business-as-usual (BAU) agricultural production in 
developing countries. Clear examples like the ones presented 
in previous paragraphs can aid in the future to perform social 
handprints. An increased interest is currently seen in litera-
ture and the UNEP Guidelines to report the footprints and 
the positive impacts and benefits that can occur when inter-
ventions are planned in a business or sector. Those interven-
tions can produce changes beyond the scope of the footprint 
and throughout the supply chain.

Findings from the present S-LCA suggest the first steps 
for further defining the social handprint framework for these 
agri-food activities in Costa Rica. Considerations for social 
handprinting can build from already established frameworks 
(Norris et al. 2019) and followed paths at the national level 
that have resulted in proactive performances of the case stud-
ies. Taking the green coffee case and how child labour was 
addressed as an example, a step-wise framework can be sug-
gested. In this case, the footprint can be provided by social 
assessments (such as S-LCA), allowing the detection of 
child labour problems. When analysing the causes, different 
alternatives appear. Then, a plan is designed to improve the 
situation and tackle the observed footprint or risk to fatherly 
intervene. As a result of the evaluation of the intervention, 
a proactive performance in the child labour category was 
observed. When carefully accounting for baseline conditions 
and metrics, a handprint can be built (Fig. 7).

The framework can be used in several situations; there-
fore, an example for further development is presented ahead. 
The current S-LCA and the footprint outputs of this research 
suggest social security is one of the biggest contains both 
for farmers and workers, potentially affecting the contribu-
tion to the national system at the farm level (hotspot). Such 
condition can be translated into working hours under the 
risk of low social security coverage to provide a particular 
metric (step 1). When analysing the situation, research and 
stakeholders can provide insights in regard to the cost of the 
social coverage and the effect that farmers perceive in their 
profit (step 2). Therefore, the next step should be dedicated 
to design a plan for an intervention (step 3), for example, 
alternatives that can aid in the costing structure or special 
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fees for a specific type of sectors. Then, the intervention 
would be executed (step 4), and while recording the changes 
in the metrics outcomes, a new evaluation and handprint cal-
culation (step 5) can be obtained. In this step, the difference 
between the baseline and the decreased number of work-
ing hours at risk, or perhaps an increased number of work-
ers since the farms economy allows for expansion, could 
evidence the reduction of the negative situation. Moreover, 
other stakeholders can benefit, such as family members of 
farmers now covered by social security who can access bet-
ter health care conditions.

4.4 � Prospects of S‑LCA in the Costa Rican and LAC 
context

Strict comparison with other S-LCA studies was not consid-
ered feasible due to the case-study nature of our research and 
differences in functional units, system boundaries, context 
and products (Tokede and Traverso 2020). However, similar 
traits within our studies and others suggest further attention 
and policy efforts are required in particular social areas in 
agriculture-based products. For example, impact subcat-
egories regarding the promotion of social security, local 
employment, delocalisation, migration and transparency are 
hotspots in the honey production (D’Eusanio et al. 2018). 
Worker-related subcategories achieved basic requirements 
level but not proactive in the ‘Cuore di Bue’ tomato S-LCA 
by Petti and authors (2018a). Other studies also suggest that 
subcategories related to farmers (workday length, workload, 
and professional development, among others) were compli-
ant with the local context regulations in the Canadian dairy 
sector (Revéret et al. 2015).

While conducting the assessment, the researchers encoun-
tered challenges for data collection since record-keeping at 
these small-scale operations is not always common. This is 
a challenge to develop research and S-LCA method appli-
cation, and for transparency and monitoring of the activi-
ties themselves. Data based on observations and question-
naires, which would entail testimonies of the interviewees 
as inputs, were required, entailing possible subjectivity in 
the study. This latter is considered to be one of the weak 
aspects of the assessment itself. Even when expressions of 
different stakeholders and key informants were taken into 
consideration and contrasted with secondary data, question-
naires and interpretation of the answers are a delicate matter 
regarding representativeness and possible standardisation to 
avoid biases. The researchers also perceived that some ques-
tions caused uneasiness to some parties, producing a lack of 
answers or the preference of omission of those in the data 
collection process. Moreover, there is still limited under-
standing of the S-LCA method within some informants.

LCT is not widely applied yet in the Costa Rican agricul-
tural sector. S-LCA studies are still scarce, and most of the 
time, the assessments focus on few stakeholder groups, as 
stated by Sharaai and Mokti (2020). Studies in the environ-
mental dimension through LCA are beginning to increase in 
the LAC Region and Costa Rica; however, when conducting 
searches on databases like Scopus, the keywords ‘Life Cycle 
Assessment Costa Rica’ provided 16 documents, and not all 
of them referred to agriculture or food products. In addition, 
only one paper regarding the inclusion of LCT approaches 
in tertiary educational contexts in Costa Rica was located. 
That study suggested there are needed improvements in all 
the areas of LCT, but particular emphasis was placed on 
the need to improve the accounting for social implications 
(Cornejo and Orner 2019).

The selection of a characterisation method was another 
point of debate for the researchers, and SAM was considered 
a suitable one for the clearness of results and the possibility 
of having formal sources to provide the fundament for the 
scale of values. It also eliminated the constrain of the cost 
of acquisition of databases, as in other alternatives, but then 
potential bias could always be present.

A systematic review on the evolution of the S-LCA guide-
lines by Tokede and Traverso (2020) covered many of the 
challenges mentioned above; therefore, suggestions included 
evaluating value chain actors in more consistent ways, with a 
more robust theoretical orientation for the assessments. Con-
text also has a significant role that needs to be considered 
in terms of selecting indicators, the need for inclusive and 
flexible studies and context-oriented choices of functional 
units. This was evident in sections of the studied cases in our 
research, where certain indicators would not be applicable 
in certain cases (indigenous rights for instance), or when 
the selection of value chain actors rested mostly on farmers.

Finally, the S-LCA method is considered by researchers 
and sectoral actors keener to understand more about it, as 
a powerful tool to register the social performance of their 
sector performance. In addition, it can help trigger improve-
ments in agricultural subsectors or production systems based 
on the sustainable production and consumption approach. 
Moreover, the detection of hotspots can help prioritise inter-
ventions aligned with local, regional or global policies and 
goals (Soltanpour et al. 2019; Di Noi et al. 2020) as well as 
markets and value chains. The step-wise procedures based 
on the standardised steps for LCA brought into the S-LCA 
seem to present a path to be followed, and even when several 
aspects entailed in the UNEP Guidelines are already consid-
ered in different certification schemes, the researchers found 
that the S-LCA basis can provide clearer and systematised 
suggestions of evidence to respond not only to S-LCA itself 
but to other schemes as well.
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5 � Conclusions and recommendations

Social assessment requires a deep understanding of both 
the product or the supply chain to be analysed and the 
context where the operations take place. Considering the 
life cycle of products, this could represent different loca-
tions and contexts for the production, the consumption and 
the end of life stages. This condition needs to be observed 
when interpreting the results from this study which focuses 
on the primary and early processing operations taking 
place in a LAC country, to later be delivered at other con-
sumption locations. The LCT approach is known for its 
usefulness as a tool for business strategies, policy and 
decision-making processes and is considered a required 
step for further communication for value chain actors, 
consumers and stakeholders. Consequently, the delicate 
consideration of product and context understanding is a 
must. In this way, observed results should be interpreted 
not as a limitation for trade and business opportunities, 
but as highlights of the opportunities of improvement and 
deserved attention from all value chain actors. Context is 
not an excuse but is a reality that needs to be accounted 
for and carefully regarded.

S-LCA allowed a better understanding of the potential 
social opportunities and vulnerabilities of the agri-food sec-
tor, presented through three cases from a LAC developing 
country, Costa Rica. Cases belonging to the coffee, dairy and 
vegetable subsectors suggest hotspot can be located mostly 
within social impact subcategories related to social security, 
women’s empowerment and documentation processes of the 
working relations. However, certain limitations remain in 
using of the S-LCA techniques, such as data collection, met-
rics and characterisation methods. SAM provided an efficient 
and clear way to conduct the assessment; however, careful 
and robust documentation of BRs is required, together with 
detailed data collection, tools and sample representativeness  
to assure objective assessments.

The studied cases represents the first documented S-LCA 
in these agriculture subsectors of Costa Rica, unveiling chal-
lenges to the contextual, technical and social-performance 
output and experiences and the knowledge of S-LCA and 
LCT in general by institutional and productive actors. 
Addressing knowledge, awareness and capacity building 
in LCT in the country entails paramount opportunities to 
record, track and document social performances of this type 
of productive activities. Moreover, the outcomes can be used 
in public policy orientation. Further research where more 
stakeholders and increased number of interviewees and rep-
resentative samples of farms are considered would allow 
more robust assessments that better support decision-making 
processes derived from hotspot detection and attention.

Supplementary information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11367-​021-​01964-4.

Acknowledgements  The authors would like to thank the support pro-
vided by the farmers and workers participating in the study, Jimmy 
Porras Barrantes and Coopetarrazú RL.; Adrián Gamboa Barboza, 
Rolando Tencio and Beatriz Molina from MAG; Carlos Salazar from 
CNPL, Jonathan Castro Granados and family, as well as collaborators 
and members of APROZONOC. We also appreciate the students from 
UNIBO and TEC who helped in the process: Caterina Vanni, Mariajosé 
Esquivel, Francela Ramírez, Karolyn Quirós and Maikol Rivera, as well 
as the Transport Unit from TEC.

Author contribution  Conceptualization: Laura Brenes-Peralta, María 
Fernanda Jiménez-Morales, Rooel Campos-Rodríguez and Matteo 
Vittuari; methodology: Laura Brenes-Peralta; validation, Rooel 
Campos-Rodríguez and Matteo Vittuari; formal analysis, Laura 
Brenes-Peralta and María Fernanda Jiménez-Morales; writing—
original draft preparation Laura Brenes-Peralta; writing—review 
and editing: Laura Brenes-Peralta and Matteo Vittuari; supervision, 
Matteo Vittuari. All authors have read and agreed to the published 
version of the manuscript.

Funding  Open access funding provided by Alma Mater Studiorum - 
Università di Bologna within the CRUI-CARE Agreement. This study 
was funded by Tecnológico de Costa Rica, Research Department pro-
ject code 4131012.

Data availability  The datasets generated during and/or analysed dur-
ing the current study are available from the corresponding author on 
reasonable request.

Declarations 

Conflict of interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Arndt C, Misselbrook T, Vega A, González-Quintero R, Chavarro-
Lobo J, Mazzetto A, Chadwick D (2020) Measured ammonia 
emissions from tropical and subtropical pastures: a comparison 
with 2006 IPCC, 2019 Refinement to the 2006 IPCC, and EMEP/
EEA (European Monitoring and Evaluation Programme and 
European Environmental Agency) inventory estimates. J Dairy 
Sci 2013:6706–6715. https://​doi.​org/​10.​3168/​jds.​2019-​17825

2069The International Journal of Life Cycle Assessment  (2021) 26:2056–2071

https://doi.org/10.1007/s11367-021-01964-4
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3168/jds.2019-17825


Barboza-Arias L (2016) Creación de competencias y capacidades en 
el subsector lechero costarricense. Rev de Política Econ Desarro 
Sosten 2 (1): 1–25. https://​doi.​org/​10.​15359/​peds.2-​1.2

Brundtland, G. (1987). Report of the World Commission on Environ-
ment and Development: Our Common Future. United Nations Gen-
eral Assembly document A/42/427. https://​susta​inabl​edeve​lopme​nt.​
un.​org/​conte​nt/​docum​ents/​5987o​ur-​commo​nfutu​re.​pdf.  Accessed 
10 December 2020

CNPL (2017) Cámara Nacional de Productores de Leche-Organizaciones 
afines, Costa Rica. Cámara Nacional de Productores de Leche web. 
http://​prole​che.​com/​costa-​rica/. Accessed 24 November, 2020

CNPL (2018) La Alianza Nacional Agropecuaria logra una tarifa redu-
cida para los productores agropecuarios incluidos en la canasta 
básica. Cámara Nacional de Productores de Leche web. http://​
prole​che.​com/​wp-​conte​nt/​uploa​ds/​2018/​08/​Boleti%​CC%​81n-​Inter​
no-1.​pdf. Accessed 24 November, 2020

CNPL (2019) Congreso Nacional Lechero 2019. Memorias Congresos 
Cámara Nacional de Productores de Leche. http://​prole​che.​com/​
congr​eso-​nacio​nal-​leche​ro-​2019-2/. Accessed 18 November, 2020

CoopeTarrazú RL (2019) Reporte Social. Coopetarrazu web. https://​
www.​coope​tarra​zu.​com/​repor​te-​social-​2019/, Accessed 3 Novem-
ber, 2020

Cornejo P, Orner K (2019) Life cycle thinking and engineering in develop-
ing communities: Addressing international sustainability challenges 
in the classroom. 126th ASEE Annu Conf Expos: Charged Up for 
the Next 125 Years. Tampa, Florida, pp 17

Coto Keith Á (2019) Sector Lácteo Costarricense, desafíos y oportu-
nidades. Congreso Nacional Lechero 2019. San José, Costa Rica. 
Cámara Nacional de Productores de Leche web. http://​prole​che.​
com/​wp-​conte​nt/​uploa​ds/​2019/​11/​1.-​Alvaro-​Coto-​Keith-​Sector-​
L%​C3%​A1cteo-​Costa​rrice​nse.-​Desaf%​C3%​ADos-y-​oport​unida​
des.​pdf . Accessed 24 November, 2020

de la Garza Toledo E (2001) Los sindicatos frente a los procesos de 
transición política. CLACSO (Consejo Latinoamericano de Cien-
cias Sociales) and ASDI (Agencia Sueca de Desarrollo Interna-
tional) ISBN 950–9231–68–1. CLACSO http://​bibli​oteca​virtu​
al.​clacso.​org.​ar/​clacso/​gt/​20101​10703​2823/​garza3.​pdf#​page=8 
Accessed 18 November, 2020

D’Eusanio M, Serreli M, Zamagni A, Petti L (2018) Assessment of 
social dimension of a jar of honey: a methodological outline. J 
Clean Prod 199:503–517. https://​doi.​org/​10.​1016/j.​jclep​ro.​2018.​
07.​157

Di Noi C, Ciroth A, Mancini L, Eynard U, Pennington D, Blengini G 
(2020) Can S-LCA methodology support responsible sourcing 
of raw materials in EU policy context? Int J Life Cycle Assess 
25:332–349. https://​doi.​org/​10.​1007/​s11367-​019-​01678-8

Du C, Dias L, Freire F (2019a) Robust multi-criteria weighting in com-
parative LCA and S-LCA: a case study of sugarcane production 
in Brazil. J Clean Prod 218:708–717. https://​doi.​org/​10.​1016/j.​
jclep​ro.​2019.​02.​035

Du C, Ugaya C, Freire F, Dias L, Clift R (2019b) Enriching the results 
of screening social life cycle assessment using content analysis: a 
case study of sugarcane in Brazil. Int J Life Cycle Assess 24:781–
793. https://​doi.​org/​10.​1007/​s11367-​018-​1490-4

FAO (2020) FAO framework on ending child labour in agriculture. 
https://​doi.​org/​10.​4060/​ca950​2en. Accessed 24 November, 2020

Fauzi R, Lavoie P, Sorelli L, Davoud Heidar M, Amor B (2019) Explor-
ing the current challenges and opportunities of life cycle sustain-
ability assessment. Sustainability 11:636. https://​doi.​org/​10.​3390/​
su110​30636

García-Herrero L, De Menna F, Vittuari M (2019) Sustainability con-
cerns and practices in the chocolate life cycle: Integrating con-
sumers’ perceptions and experts’ knowledge. Sustainable Prod 
Consum 20:117–127. https://​doi.​org/​10.​1016/j.​spc.​2019.​06.​003

Goedkoop M, Indrane D, de Beer I (2018) Product Social Impact 
Assessment Methodology Report 2018. Research Gate Net. 

https://​doi.​org/​10.​13140/​RG.2.​2.​33455.​79523 Accessed 3 
November, 2020

Hamzah Sharaai A, Mokti M (2020) Systematic literature review of 
social sustainability approach in palm oil industry. Intern J Adv 
Sci Technol 29 (9):1770–1777. https://​www.​scopus.​com/​inward/​
record.​uri?​eid=2-​s2.0-​85084​65237​0&​partn​erID=​40&​md5=​
c0f9b​95458​652a9​13620​cfeed​88aa0​29

Harpe S (2015) How to analyze Likert and other rating scale data. Curr 
Pharm Teach Learn 7:836–850. https://​doi.​org/​10.​1016/j.​cptl.​2015.​
08.​001

ICAFE (2019) MTSS, CCSS y el ICAFE firman convenio para el ase-
guramiento de recolectores de café. Instituto Costarricense del 
Café web. http://​www.​icafe.​cr/​mtss-​ccss-y-​el-​icafe-​firman-​conve​
nio-​para-​el-​asegu​ramie​nto-​de-​recol​ector​es-​de-​cafe/. Accessed 24 
November, 2020

ICAFE (2020a) Estructura del Sector. Instituto Costarricense del Café 
web. http://​www.​icafe.​cr/​nuest​ro-​cafe/​estru​ctura-​del-​sector/ . 
Accessed 18 November, 2020

ICAFE (2020b) NAMA Café. NAMA Café de Costa Rica web. http://​
www.​namac​afe.​org/​es/​socios . Accessed 18 November, 2020

INDER (2016) Región Central, Caracterización del territorio Cartago-
Oreamuno-El Guarco-La Unión. Instituto de Desarrollo Rural 
web. https://​www.​inder.​go.​cr/​corre​que/​Carac​teriz​acion-​terri​
torio-​Carta​go-​Oream​uno-​El-​Guarco-​La-​Union.​pdf. Accessed 24 
November, 2020

INEC (2015) VI Censo Nacional Agropecuario: Resultados Gener-
ales. Instituto Nacional de Estadística y Censos web site. https://​
www.​inec.​cr/​sites/​defau​lt/​files/​docum​entos/​agrop​ecuar​io/​publi​
cacio​nes/​reagr​opecc​enagr​o2014-​002.​pdf. Accessed 24 Novem-
ber, 2020

INEC (2018) Costa Rica en cifras. San José, Costa Rica ISSN: 2215–
5422. Instituto Nacional de Estadística y Censos web site. https://​
www.​inec.​cr/​sites/​defau​lt/​files/​docum​etos-​bibli​oteca-​virtu​al/​recos​
taric​aenci​fras2​018.​pdf. Accessed 24 November, 2020

Huertas-Valdivia I, Ferrari A, Settembre-Blundo D, García-Muiña F 
(2020) Social life-cycle assessment: a review by bibliometric anal-
ysis. Sustainability 12:6211. https://​doi.​org/​10.​3390/​su121​56211

Intini J, Jacq E, Torres D (2019) Transformar los sistemas alimentarios 
para alcanzar los ODS. 2030/Alimentación, agricultura y desar-
rollo rural en América Latina y el Caribe, Documento no. 12. 
Santiago, Chile. FAO web site. http://​www.​fao.​org/3/​ca513​0es/​
ca513​0es.​pdf. Accessed 24 November, 2020

Iofrida N, De Luca A, Strano A, Gulisano G (2017) Social life 
cycle assessment for agricultural sustainability: comparison 
of two methodological proposals in a paradigmatic perspec-
tive. Riv Econom Agrar 72 (3): 223–265. https://​doi.​org/​10.​
13128/​REA-​22801

Loría-Bolaños R (2012) Los límites socioculturales al espacio de 
recolectores inmigrantes del café (Cultural boundaries of space 
for coffee pickers inmigrants). Rev Reflex 99: 255–264. https://​
revis​tas.​ucr.​ac.​cr/​index.​php/​refle​xiones/​artic​le/​view/​1500

Lucchetti M, Arcese G, Traverso M, Montauti C (2018) S-LCA applica-
tions: a case studies analysis. E3S Web Conf. 74. https://​doi.​org/​
10.​1051/​e3sco​nf/​20187​410009

MAG (2020) Decreto Ejecutivo N° 42406-MAG-MG Procedimiento 
para acceder al régimen de excepción para la regularización migra-
toria de las personas trabajadoras de los sectores agropecuario, 
agroexportador o agroindustrial. Sistema Costarricense de Infor-
mación Jurídica web site. http://​www.​pgrweb.​go.​cr/​scij/​Busqu​eda/​
Norma​tiva/​Normas/​nrm_​texto_​compl​eto.​aspx?​param1=​NRTC&​
nValo​r1=​1&​nValo​r2=​91673​&​nValo​r3=​12111​8&​strTi​pM=​TC. 
Accessed 24 November, 2020

Mani V, Agrawal R, Sharma V (2016) Impediments to social sustain-
ability adoption in the supply chain: an ISM and MICMAC analy-
sis in Indian manufacturing industries. Glob J Flex Syst Manag 
17: 135–156. https://​doi.​org/​10.​1007/​s40171-​015-​0106-0

2070 The International Journal of Life Cycle Assessment  (2021) 26:2056–2071

https://doi.org/10.15359/peds.2-1.2
https://sustainabledevelopment.un.org/content/documents/5987our-commonfuture.pdf
https://sustainabledevelopment.un.org/content/documents/5987our-commonfuture.pdf
http://proleche.com/costa-rica/
http://proleche.com/wp-content/uploads/2018/08/Boleti%CC%81n-Interno-1.pdf
http://proleche.com/wp-content/uploads/2018/08/Boleti%CC%81n-Interno-1.pdf
http://proleche.com/wp-content/uploads/2018/08/Boleti%CC%81n-Interno-1.pdf
http://proleche.com/congreso-nacional-lechero-2019-2/
http://proleche.com/congreso-nacional-lechero-2019-2/
https://www.coopetarrazu.com/reporte-social-2019/
https://www.coopetarrazu.com/reporte-social-2019/
http://proleche.com/wp-content/uploads/2019/11/1.-Alvaro-Coto-Keith-Sector-L%C3%A1cteo-Costarricense.-Desaf%C3%ADos-y-oportunidades.pdf
http://proleche.com/wp-content/uploads/2019/11/1.-Alvaro-Coto-Keith-Sector-L%C3%A1cteo-Costarricense.-Desaf%C3%ADos-y-oportunidades.pdf
http://proleche.com/wp-content/uploads/2019/11/1.-Alvaro-Coto-Keith-Sector-L%C3%A1cteo-Costarricense.-Desaf%C3%ADos-y-oportunidades.pdf
http://proleche.com/wp-content/uploads/2019/11/1.-Alvaro-Coto-Keith-Sector-L%C3%A1cteo-Costarricense.-Desaf%C3%ADos-y-oportunidades.pdf
http://bibliotecavirtual.clacso.org.ar/clacso/gt/20101107032823/garza3.pdf#page=8
http://bibliotecavirtual.clacso.org.ar/clacso/gt/20101107032823/garza3.pdf#page=8
https://doi.org/10.1016/j.jclepro.2018.07.157
https://doi.org/10.1016/j.jclepro.2018.07.157
https://doi.org/10.1007/s11367-019-01678-8
https://doi.org/10.1016/j.jclepro.2019.02.035
https://doi.org/10.1016/j.jclepro.2019.02.035
https://doi.org/10.1007/s11367-018-1490-4
https://doi.org/10.4060/ca9502en
https://doi.org/10.3390/su11030636
https://doi.org/10.3390/su11030636
https://doi.org/10.1016/j.spc.2019.06.003
https://doi.org/10.13140/RG.2.2.33455.79523
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084652370&partnerID=40&md5=c0f9b95458652a913620cfeed88aa029
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084652370&partnerID=40&md5=c0f9b95458652a913620cfeed88aa029
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084652370&partnerID=40&md5=c0f9b95458652a913620cfeed88aa029
https://doi.org/10.1016/j.cptl.2015.08.001
https://doi.org/10.1016/j.cptl.2015.08.001
http://www.icafe.cr/mtss-ccss-y-el-icafe-firman-convenio-para-el-aseguramiento-de-recolectores-de-cafe/
http://www.icafe.cr/mtss-ccss-y-el-icafe-firman-convenio-para-el-aseguramiento-de-recolectores-de-cafe/
http://www.icafe.cr/nuestro-cafe/estructura-del-sector/
http://www.namacafe.org/es/socios
http://www.namacafe.org/es/socios
https://www.inder.go.cr/correque/Caracterizacion-territorio-Cartago-Oreamuno-El-Guarco-La-Union.pdf
https://www.inder.go.cr/correque/Caracterizacion-territorio-Cartago-Oreamuno-El-Guarco-La-Union.pdf
https://www.inec.cr/sites/default/files/documentos/agropecuario/publicaciones/reagropeccenagro2014-002.pdf
https://www.inec.cr/sites/default/files/documentos/agropecuario/publicaciones/reagropeccenagro2014-002.pdf
https://www.inec.cr/sites/default/files/documentos/agropecuario/publicaciones/reagropeccenagro2014-002.pdf
https://www.inec.cr/sites/default/files/documetos-biblioteca-virtual/recostaricaencifras2018.pdf
https://www.inec.cr/sites/default/files/documetos-biblioteca-virtual/recostaricaencifras2018.pdf
https://www.inec.cr/sites/default/files/documetos-biblioteca-virtual/recostaricaencifras2018.pdf
https://doi.org/10.3390/su12156211
http://www.fao.org/3/ca5130es/ca5130es.pdf
http://www.fao.org/3/ca5130es/ca5130es.pdf
https://doi.org/10.13128/REA-22801
https://doi.org/10.13128/REA-22801
https://revistas.ucr.ac.cr/index.php/reflexiones/article/view/1500
https://revistas.ucr.ac.cr/index.php/reflexiones/article/view/1500
https://doi.org/10.1051/e3sconf/20187410009
https://doi.org/10.1051/e3sconf/20187410009
http://www.pgrweb.go.cr/scij/Busqueda/Normativa/Normas/nrm_texto_completo.aspx?param1=NRTC&nValor1=1&nValor2=91673&nValor3=121118&strTipM=TC
http://www.pgrweb.go.cr/scij/Busqueda/Normativa/Normas/nrm_texto_completo.aspx?param1=NRTC&nValor1=1&nValor2=91673&nValor3=121118&strTipM=TC
http://www.pgrweb.go.cr/scij/Busqueda/Normativa/Normas/nrm_texto_completo.aspx?param1=NRTC&nValor1=1&nValor2=91673&nValor3=121118&strTipM=TC
https://doi.org/10.1007/s40171-015-0106-0


Manik Y, Leahy J, Halog A (2013) Social life cycle assessment of 
palm oil biodiesel: a case study in Jambi Province of Indonesia. 
Int J Life Cycle Assess 18:1386–1392. https://​doi.​org/​10.​1007/​
s11367-​013-​0581-5

MEIC (2017) Guía de Interpretación del RTCA 67.04.65:12 Uso de 
términos lecheros publicado en La Gaceta Nº 23 Alcance Digital 
23B. Sitio web Sistema de Reglamentación Técnica. https://​www.​
regla​tec.​go.​cr/​regla​tec/​princ​ipal.​jsp?​refre​scar=​true. Accessed 24 
November, 2020

MICITT (2020) Estrategia Nacional de Bioeconomía 2020–2030. Min-
isterio de Ciencia, Tecnología y Telecomunicaciones web site. 
https://​www.​micit.​go.​cr/​sites/​defau​lt/​files/​estra​tegia_​nacio​nal_​
bioec​onomia_​cr_​corre​gido.​pdf. Accessed 24 November, 2020

Morales-Gamboa A, Lobo Montoya D, Jiménez Herrera J (2014) La 
Travesía laboral de la población Ngäbe y Buglé de Costa Rica 
a Panamá: características y desafíos. San José, Costa Rica. 
CLACSO web site. http://​bibli​oteca.​clacso.​edu.​ar/​Costa_​Rica/​
flacso-​cr/​20170​70405​1143/​pdf_​403.​pdf. Accessed 18 Novem-
ber, 2020

MTSS (2019) Salarios mínimos. Ministerio de Trabajo y Seguridad 
Social web site. http://​www.​mtss.​go.​cr/​temas-​labor​ales/​salar​ios/​
Docum​entos-​Salar​ios/​Lista_​Salar​ios_​2019.​pdf

MTSS (2018) Temas Laborales. Ministerio de Trabajo y Seguridad 
Social web site. http://​www.​mtss.​go.​cr/​temas-​labor​ales/#:​~:​text=​
La%​20jor​nada%​20lab​oral%​20aut​oriza​da%​20es,extras%​20o%​
20en%​20jor​nada%​20acu​mulat​iva. Accessed 24 November, 2020

MTSS/CSO (2018) Estadísticas de salud ocupacional Costa Rica 
2017. Ministerio de Trabajo y Seguridad Social web site. https://​
www.​cso.​go.​cr/​docum​entos_​relev​antes/​consu​ltas/​Estad​istic​as% 
​20Sal​ud%​20Ocu​pacio​nal%​202017.​pdf. Accessed 24 November, 
2020

Norris C, Norris G, Azuero, L, Pfluegger J (2019) Creating social 
handprints: method and case study in the electronic computer 
manufacturing industry. Resources 8 (176). https://​doi.​org/​10.​
3390/​resou​rces8​040176

OCDE/FAO (2019) OCDE-FAO Perspectivas Agrícolas 2019–2028. 
París: OECD Publishing/Organización de las Naciones Unidas 
para la Alimentación y la Agricultura (FAO). https://​doi.​org/​10.​
1787/​7b2e8​ba3-​es. Accessed 10 October, 2020

OECD (2017) Agricultural Policies in Costa Rica. OECD Publishing, 
Paris. https://​doi.​org/​10.​1787/​24114​278.​Acces​sed10​Octob​er,2020

Pacheco-Rodríguez F, Borrero-González G, Villalobos-Rodríguez M 
(2017) Evaluación de la calidad bioquímica resultante de biofer-
mentos agrícolas para uso de familias productoras orgánicas. Edi-
torial Red de Coordinación en Biodiversidad, Costa Rica, pp 32

PANI (2020) ¿A qué edad puedo empezar a trabajar? Patronato 
Nacional de la Infancia web site. https://​pani.​go.​cr/​pregu​ntas-​
frequ​entes. Accessed 24 November, 2020

Parent J, Cucuzzella C, Revéret JP (2013) Revisiting the role of LCA 
and SLCA in the transition towards sustainable production and 
consumption. Int J Life Cycle Assess 18:1642–1652. https://​doi.​
org/​10.​1007/​s11367-​012-​0485-9

PBAE (2017) Programa Bandera Azul Ecológica: Categoría Agropec-
uaria. Bandera Azul Ecológica web. https://​bande​raazu​lecol​ogica.​
org/​landi​ng-​de-​categ​orias/​agrop​ecuar​ia. Accessed 24 November, 
2020

Petti L, Sanchez Ramirez P, Traverso M, Lie Ugaya C (2018a) An 
Italian tomato “Cuore di Bue” case study: challenges and ben-
efits using subcategory assessment method for social life cycle 
assessment. Int J Life Cycle Assess 23:569–580. https://​doi.​org/​
10.​1007/​s11367-​016-​1175-9

Petti L, Serreli M, Di Cesare S (2018b) Systematic literature review 
in social life cycle assessment. Int J Life Cycle Assess 23:422–
431. https://​doi.​org/​10.​1007/​s11367-​016-​1135-4

PNUD (2019) About Latin America and the Caribbean. Programa de 
las Naciones Unidas para el Medio Ambiente web site. http://​

www.​latin​ameri​ca.​undp.​org/​conte​nt/​rblac/​es/​home/​regio​ninfo.​
html. Accessed 24 November, 2020

Racines L, Isaías-Acuña A, Varela C (2021) Study of perception and 
demand of organic vegetables vs. conventional ones: case of 
organic and conventional lettuce in Cali (Colombia) in 2014–
2015. Int J Soc Ecol Sustain Dev 12 (1): 47–67. https://​doi.​org/​
10.​4018/​IJSESD.​20210​10105

Revéret JP, Couture JM, Parent J (2015) Socioeconomic LCA of 
milk production in Canada. In: Muthu S. (eds) Social Life 
Cycle Assessment. Environmental Footprints and Eco-design 
of Products and Processes. Springer, Singapore. https://​doi.​org/​
10.​1007/​978-​981-​287-​296-8_2

Rodríguez-Becerra M, Espinoza G (2002) Gestión ambiental en Amé-
rica Latina y el Caribe: evolución, tendencias y principales prác-
ticas. Banco Interamericano de Desarrollo, División de Medio 
Ambiente, Washington D.C, pp 332

Russo-Garrido S, Parent J, Beaulieu L (2018) Revéret JP (2018) A 
literature review of type I SLCA—making the logic underlying 
methodological choices explicit. Int J Life Cycle Assess 23:432–
444. https://​doi.​org/​10.​1007/​s11367-​016-​1067-z

Sala S, Castellani V (2019) The consumer footprint: monitoring 
sustainable development goal 12 with process-based life cycle 
assessment. J Clean Prod 240. https://​doi.​org/​10.​1016/j.​jclep​ro.​
2019.​118050

Sanchez-Ramirez P, Petti L, Haberland N, Lie Ugaya C (2014) Sub-
category assessment method for social life cycle assessment. 
Part 1: methodological framework. Int J Life Cycle Assess 
19:1515–1523. https://​doi.​org/​10.​1007/​s11367-​014-​0761-y

SEPSA (2016) Informe de gestión del sector agropecuario y el desar-
rollo de los territorios rurales. Secretaria Ejecutiva de Planifi-
cación Sectorial Agropecuaria, Costa Rica, pp 155

Soltanpour Y, Peri I, Temri L (2019) Area of protection in S-LCA: 
human well-being or societal quality. Int J Life Cycle Assess 
24:2073–2087. https://​doi.​org/​10.​1007/​s11367-​019-​01620-y

Sureau S, Neugebauer S, Achten W (2020) Different paths in social 
life cycle impact assessment (S-LCIA)—a classification of type 
II impact pathway approaches. Int J Life Cycle Assess 25:382–
393. https://​doi.​org/​10.​1007/​s11367-​019-​01693-9

Tokede O, Traverso M (2020) Implementing the guidelines for 
social life cycle assessment: past, present, and future. Int J 
Life Cycle Assess 25:1910–1929. https://​doi.​org/​10.​1007/​
s11367-​020-​01814-9

UNEP, 2020. Guidelines for Social Life Cycle Assessment of Products 
and Organizations 2020. United Nations Environment Programme 
(UNEP). https://​www.​lifec​yclei​nitia​tive.​org/​libra​ry/​guide​lines-​for-​
social-​life-​cycle​asses​sment-​of-​produ​cts-​and-​organ​isati​ons-​2020. 
Accessed 21 January 2021

UNEP/SETAC (2013) The methodological sheets for subcategories 
in social life cycle assessment (S-LCA). life cycle initiative web. 
https://​www.​lifec​yclei​nitia​tive.​org/​wp-​conte​nt/​uploa​ds/​2013/​
11/S-​LCA_​metho​dolog​ical_​sheets_​11.​11.​13.​pdf. Accessed 27 
March, 2019

UNICEF/IMAS (2019) Sistematización del modelo de atención de cuido 
y desarrollo infantil "Casas d la Alegría" 2014–2018. UNICEF 
https://​www.​unicef.​org/​costa​rica/​sites/​unicef.​org.​costa​rica/ 
​files/​2020-​07/​Siste​maiza​ci%​C3%​B3n%​20de%​20Cas​as%​20de%​
20la%​20Ale​gr%​C3%​ADa%​202020.​pdf. Accessed 24 November, 
2020

World Bank (2020) The World Bank in Costa Rica: overview. World Bank 
web. https://​www.​world​bank.​org/​en/​count​ry/​costa​rica/​overv​iew. 
Accessed 24 November, 2020

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

2071The International Journal of Life Cycle Assessment  (2021) 26:2056–2071

https://doi.org/10.1007/s11367-013-0581-5
https://doi.org/10.1007/s11367-013-0581-5
https://www.reglatec.go.cr/reglatec/principal.jsp?refrescar=true
https://www.reglatec.go.cr/reglatec/principal.jsp?refrescar=true
https://www.micit.go.cr/sites/default/files/estrategia_nacional_bioeconomia_cr_corregido.pdf
https://www.micit.go.cr/sites/default/files/estrategia_nacional_bioeconomia_cr_corregido.pdf
http://biblioteca.clacso.edu.ar/Costa_Rica/flacso-cr/20170704051143/pdf_403.pdf
http://biblioteca.clacso.edu.ar/Costa_Rica/flacso-cr/20170704051143/pdf_403.pdf
http://www.mtss.go.cr/temas-laborales/salarios/Documentos-Salarios/Lista_Salarios_2019.pdf
http://www.mtss.go.cr/temas-laborales/salarios/Documentos-Salarios/Lista_Salarios_2019.pdf
http://www.mtss.go.cr/temas-laborales/#:~:text=La%20jornada%20laboral%20autorizada%20es,extras%20o%20en%20jornada%20acumulativa
http://www.mtss.go.cr/temas-laborales/#:~:text=La%20jornada%20laboral%20autorizada%20es,extras%20o%20en%20jornada%20acumulativa
http://www.mtss.go.cr/temas-laborales/#:~:text=La%20jornada%20laboral%20autorizada%20es,extras%20o%20en%20jornada%20acumulativa
https://www.cso.go.cr/documentos_relevantes/consultas/Estadisticas%20Salud%20Ocupacional%202017.pdf
https://www.cso.go.cr/documentos_relevantes/consultas/Estadisticas%20Salud%20Ocupacional%202017.pdf
https://www.cso.go.cr/documentos_relevantes/consultas/Estadisticas%20Salud%20Ocupacional%202017.pdf
https://doi.org/10.3390/resources8040176
https://doi.org/10.3390/resources8040176
https://doi.org/10.1787/7b2e8ba3-es
https://doi.org/10.1787/7b2e8ba3-es
https://doi.org/10.1787/24114278.Accessed10October,2020
https://pani.go.cr/preguntas-frequentes
https://pani.go.cr/preguntas-frequentes
https://doi.org/10.1007/s11367-012-0485-9
https://doi.org/10.1007/s11367-012-0485-9
https://banderaazulecologica.org/landing-de-categorias/agropecuaria
https://banderaazulecologica.org/landing-de-categorias/agropecuaria
https://doi.org/10.1007/s11367-016-1175-9
https://doi.org/10.1007/s11367-016-1175-9
https://doi.org/10.1007/s11367-016-1135-4
http://www.latinamerica.undp.org/content/rblac/es/home/regioninfo.html
http://www.latinamerica.undp.org/content/rblac/es/home/regioninfo.html
http://www.latinamerica.undp.org/content/rblac/es/home/regioninfo.html
https://doi.org/10.4018/IJSESD.2021010105
https://doi.org/10.4018/IJSESD.2021010105
https://doi.org/10.1007/978-981-287-296-8_2
https://doi.org/10.1007/978-981-287-296-8_2
https://doi.org/10.1007/s11367-016-1067-z
https://doi.org/10.1016/j.jclepro.2019.118050
https://doi.org/10.1016/j.jclepro.2019.118050
https://doi.org/10.1007/s11367-014-0761-y
https://doi.org/10.1007/s11367-019-01620-y
https://doi.org/10.1007/s11367-019-01693-9
https://doi.org/10.1007/s11367-020-01814-9
https://doi.org/10.1007/s11367-020-01814-9
https://www.lifecycleinitiative.org/library/guidelines-for-social-life-cycleassessment-of-products-and-organisations-2020
https://www.lifecycleinitiative.org/library/guidelines-for-social-life-cycleassessment-of-products-and-organisations-2020
https://www.lifecycleinitiative.org/wp-content/uploads/2013/11/S-LCA_methodological_sheets_11.11.13.pdf
https://www.lifecycleinitiative.org/wp-content/uploads/2013/11/S-LCA_methodological_sheets_11.11.13.pdf
https://www.unicef.org/costarica/sites/unicef.org.costarica/files/2020-07/Sistemaizaci%C3%B3n%20de%20Casas%20de%20la%20Alegr%C3%ADa%202020.pdf
https://www.unicef.org/costarica/sites/unicef.org.costarica/files/2020-07/Sistemaizaci%C3%B3n%20de%20Casas%20de%20la%20Alegr%C3%ADa%202020.pdf
https://www.unicef.org/costarica/sites/unicef.org.costarica/files/2020-07/Sistemaizaci%C3%B3n%20de%20Casas%20de%20la%20Alegr%C3%ADa%202020.pdf
https://www.worldbank.org/en/country/costarica/overview

	Unveiling the social performance of selected agri-food chains in Costa Rica: the case of green coffee, raw milk and leafy vegetables
	Abstract
	Purpose 
	Methods 
	Results and discussion 
	Conclusions 

	1 Introduction
	2 Materials and methods
	2.1 Case studies description
	2.2 Social-life cycle assessment
	2.2.1 Goal and scope
	2.2.2 Inventory analysis
	2.2.3 Impact assessment
	2.2.4 Interpretation


	3 Results
	3.1 Green coffee
	3.2 Raw milk
	3.3 Leafy vegetables

	4 Discussion
	4.1 Social performance of the studied products, general traits and strengths
	4.2 Social hotspots and trade-offs
	4.3 Considerations for social handprints
	4.4 Prospects of S-LCA in the Costa Rican and LAC context

	5 Conclusions and recommendations
	Acknowledgements 
	References


