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Abstract: More than three decades ago, economic growth was one of the main priorities, leaving behind environmental 

and social issues. Focusing only in the economic development, social and environmental damages arose. Sustainable 

development was born to integrate the three aspects in order to mitigate the effects. Nowadays, companies around the 

world frequently apply decisions which affect society and the environment around them. This influence could be caused 

directly by their business operations, or in an indirect way through the value chain. Day after day people awareness on 

consumer protection, rights and impacts of the products that they buy is increasing. Integrating life cycle thinking in 

decisions making of a business is one of the ways to reach a sustainable development in the product chain and also in the 

rest of the life cycle of the product. For achieving a sustainable world trough the three pillars, more work have to be done 

in all the levels. Towards changes in people mind will modify the business and political trajectories. 

Purpose: Society should be set their sights on the future by following sustainable development, on both a small and a 

large scale. The will to change and take personal responsibility are increasing in the mind of people. This paper 

contributes to provide a background on life cycle assessment focusing on social life cycle assessment. Our objective is to 

analyze  the work that LCA community has done in social life cycle assessment (SLCA) domain in order to define an 

innovative methodology for agro-industry.  

Methods: This article presents different approaches among authors in the phases of SLCA and sum up proposed 

methodologies for analyzing the social impacts in a LCA context. It has been analyzed in deep detail the articles which 

present a case study or add new information on the methodology in SLCA.  

Results: the main source for this review is The International Journal of Life Cycle Assessment. The majority of the 

authors, which have published after the year 2009, follow UNEP/SETAC (2009). Generic data as well specific data are 

used depending on the case study and the available data. In addition, although almost authors agree with the idea of 

include all the life cycle’s step or at least the most meaningful steps, only a few publications do a “cradle to grave” 

analysis. Workers, local community and society are the stakeholder’s categories more used by authors.     

Conclusions: Although much work is still needed, we identify papers that analyze the social life cycle approach, 

framework and hotspots and present new methodologies and case studies. The core difficulty in SLCA is the lack of data 

available. To solve this limitation some initiatives as Social Hotspots Database are building a database at country and 

sector level.  

mailto:caroline.sablayrolles@ensiacet.fr


 

 

 

 

 

 

2 

Keywords: LCA, life cycle assessment, LCSA, SLCA, sustainability. 

1 Introduction 

1.1 Context 

This section introduces the framework and the concepts for a better understanding of social life cycle assessment as 

sustainability, sustainable development, corporate social responsibility, life cycle thinking, life cycle assessment and life 

cycle sustainability assessment.   

1.1.1 Sustainability as an objective brought by sustainable development  

The second part of the 20
th

 century was characterized; on the one hand, by environmental troubles such the growing 

resource depletion and pollution caused for huge population increase and, on the other hand the uncontrolled production 

and consumption in a finite world for achieving an economic progression. In this context the sustainable development 

was born (Mancebo 2010).  

Sustainable development is the balance between environmental preservation, social progress and economic activities. 

Also called the three pillars of sustainability or frequently represented by the intersection between economic, social and 

environmental domains (Ruiz-Mercado et al. 2012).  

Despite the different meanings of the word “sustainable”, since the 1980s the concept has been focused on the human 

sustainability on the planet and reduced to a part of it: sustainable development. WCED (1987) defines sustainable 

development as “development that meets the needs of the present without compromising the ability of future generations 

to meet their own needs.” Another policy documents were World Conservation Strategy (Vickers 1981) and Our 

Common Journey report (National Research Council. 1999). Table 1 lists some of the key documents in sustainable 

development and LCA science. 

Despite the numerous definitions of Sustainability, the Life Cycle Assessment (LCA) community adopts the 

Brundtland’s proposal as a starting point of their studies (Jørgensen et al. 2013). Also it has been accepted by 

governments, Non Governmental Organizations (NGOs) and organizations (E. Swarr 2011). In addition, there exist some 

interpretations of the goals of this definition in papers and workshops
1
 (Jørgensen et al. 2013).  

A few years after Brundtland’s report (WCED 1987), UNEP prioritizes at the World Conference in Rio de Janeiro (1992) 

the sustainability as the main political target for the humanity development and also for product decisions making 

(Klöpffer 2008). United Nations also developed a new plant for the 21
st
 century, Agenda 21 (from UNEP 1992 in Swarr 

et al. 2011). A decade later, at the conference in Johannesburg 2002, were added life cycle aspects to the concepts 

presented above: products (good and services) have to be studied “from cradle to grave” and management should take 

into account the life cycle thinking (Swarr et al. 2011). Subsequently, the European Council (2009) established that 

sustainable development is a main objective for the European Union under the Lisbon Treaty with the purpose of 

                                                 
1
 The workshop on life cycle sustainability assessment organized on November 2012 in Copenhagen, aiming to simplify 

the Brundtland’s definition, interpreted it as two objectives: to alleviate poverty in the present generation; to maintain the 

level of nature, human, social and produced capital constant for future generations (Cinelli et al. 2013). 
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improving and getting a new Europe for the 21
st
 century, towards a new political, economic and social framework to 

achieve a democratic, modern and conscientious Europe (Lisbon 2009; Zamagni, Hanna-Leena Pesonen, and Thomas 

Swarr 2013). 

In parallel with the progression of the sustainability’s concept in political and business sphere, it could see an evolution 

in the scientific community. Bettencourt and Kaur (2011) made an analysis of journal articles and conferences 

proceedings written in English which contain “sustainability” or “sustainable development” in abstract, title or key-words 

published between 1974 and 2010. They found about 20,000 publications written by 37,000 authors from 174 countries, 

which prove the remarkable interest of the research laboratories and universities worldwide in this topic. Reducing the 

scope of their study by selecting the papers that contain the words “sustainability” and “LCA”, 600 publications were 

found. The number of papers gives us an idea of the booming of the topic. The subjects of these papers were essentially 

environmental science and engineering, followed by energy and social science (Zamagni 2012).     

In order to be in a sustainable world, humanity must have a sustainable development at a global, regional, national and 

maybe also at a community level and in policy and business contexts (Klöpffer 2008). Year after year, due the awareness 

of the consumers to get “eco friendly” products, more companies have included the term of sustainability in their mission 

(Zamagni et al. 2013). 

In order to continue being competitive in the market and not lose clients caused for a bad image of the company, 

enterprise should be in continuous renewal and work in a socially responsible direction. On one hand they must take care 

of the people and the environment affected by their entrepreneurial activities, and on the other hand makes profit to 

remain competitive in the market (Foolmaun and Ramjeeawon 2013). In other words, find economic gains through 

sustainable business. The companies that have not changed their trajectory according to these increasing request of the 

new society framework have in some occasions stained its image and also causing considerable losses large enough to 

lead to their businesses closing down (Hauschild et al. 2008).  

Corporate Social Responsibility (CSR) is the awareness of companies to achieved and contribute to sustainable 

development (UNEP/SETAC 2009). Businesses have high repercussion and influence in society. To put CSR in practice, 

tools and indicators developed by engineering are needed (Jounot 2004). “Public authorities, through policy-making, and 

the private sector, through business strategies, can guide the management and the production processes of enterprises 

towards CSR”. It is still discussed if the implementation of CSR should go beyond regulations and optional initiatives to 

standardized, imposed measures by law (UNEP/SETAC 2009).  

1.1.2 Life cycle thinking (LCT) as product oriented approach for sustainability 

The concept of life cycle thinking appeared in the beginning of the 1990s, as a result of the Agenda 21. Under 

UNEP/SETAC (2009), LCT “is about going beyond the traditional focus on production sites and manufacturing 

processes so that the environmental, social, and economic impact of a product over its entire life cycle, including the 

consumption and end of use phase, is taken into account”. LCT also aims to reduce negative impacts, emphasize the 

positive impacts and prevent the shifting of the product effects between different steps of the life cycle (from  CIRAIG 

(2005) in Cobut, Beauregard, and Blanchet (2013)). This means minimizing the environmental impacts at one stage of a 
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products life cycle while avoiding further impacts elsewhere (Guillani 2013). LCT or also named life cycle perspective is 

a way to introduce sustainable development in decision making process (UNEP/SETAC 2011).  

One of the most important ways to diffuse the LCT is through UNEP/SETAC Life Cycle Initiative. This organization 

works to implement and to improve the data and indicators. Its target is “ to develop and disseminate practical tools for 

evaluating the opportunities, risks, and trade-offs associated with products and services over their entire life cycle to 

achieve sustainable development” (UNEP/SETAC 2009). 

1.1.3 Life Cycle Assessment (LCA): application of LCT 

1.1.3.1 Life cycle assessment principles 

Life cycle assessment is a technique used for analyzing the impacts of a product
2
 associated with the life cycle of it. It is 

also used for products comparisons, with the same or similar function unit, strategic planning, marketing, public policy 

making and as well to assess the different scenarios or improvements of a modification in an existing product (ISO 14040 

2006; Swarr et al. 2011). LCA is conducted from cradle to grave, which means including all the steps of the product life: 

the extraction of raw materials, materials processing, manufacture, distribution, use, end-of-life treatment, recycling and 

final disposal. By including the impacts throughout the whole product life cycle, LCA provides a comprehensive view of 

the aspects of the product and a more accurate picture of the real advantages and disadvantages in product selection and 

its associated process (Guillani 2013). All mass and energy flows, use of resources and potential impacts are established 

in relation with functional unit that is the quantitative measure of the service offered by the system.  

LCA is an iterative approach or technique, which means that each single phase of LCA uses the results from the others. 

This connection between phases gives consistency and amplitude to the study (ISO 14040 2006). In addition, LCA is 

developed in four steps: goal and scope definition, inventory analysis, impact assessment and interpretation (ISO 14040 

2006). As we will seen in the next sections, this structure can be applied to life cycle sustainability assessment and social 

life cycle assessment (UNEP/SETAC 2011).  

The development of new methods on LCA techniques are more reliable, effective and accurate if they are based on case 

studies (Baumann et al. 2013).   

1.1.3.2 Life Cycle Assessment trajectory  

In the beginning only the environmental issues were taken into account. LCA has been developed in the last three 

decades, although the first studies of environmental impacts of products in consumers are dating from the 1960s and 

the1970s. The first Life Cycle Costing (LCC) publication was in 1960 by U.S. Department of Defense to assess the high 

cost military equipment (Sherif and Kolarik 1981). However, LCC’s models were included in the 1990s. Finally Social 

Life Cycle Assessment (SLCA) was developed in the first decade of the 21
st
 century (Guinée et al. 2011). Environmental 

Life cycle assessment (ELCA) is the sole internationally standardized life cycle assessment method (ISO 14040 2006).    

                                                 
2
 According to ISO 14040 (2006) we use the term of product which include any goods and service. 
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LCA as we know it today has gone through several stages of development (Guinée et al. 2011). Firstly, “Decades of 

confection”, between the 1970s and 1990s, when appeared the first studies on environmental science as resources, energy 

efficiency, pollution control and solid waste. Later, resource requirements, emissions loading and generated waste were 

included in the public interest. In this period, the importance of life cycle approach of a product increased instead of 

focusing on the product chain or analyzing some alternative products. This phase was also characterized by different 

approaches, terminologies, methods and results in the scientific community. The following stage, from 1990 to 2000, 

improved the lack of international scientific agreements doing activities worldwide as workshops, conferences, forums 

and publishing more guides and handbooks on LCA issues. Moreover, the first items were divulged in scientific journals 

as Journal of cleaner production, Resources, Conservation and Recycling, the International Journal of LCA, 

Environmental Science & Technology, the Journal of Industrial Ecology. Also the work done by Society of 

Environmental Toxicology and Chemistry (SETAC) and the International Organization of Standardization (ISO) helped 

to solved the first discrepancies and gaps on LCA. After the “Decade of Standardization”, in the first decade of the 21
st
 

century, increase the number of elaborated studies and raised the divergence between methods again (Guinée et al. 2011). 

This decade was also characterized by the publications of UNEP/SETAC initiative as the Guidelines for SLCA of 

products (UNEP/SETAC 2009) which analyses SLCA, the code of practice (Swarr et al. 2011) for LCC and the report 

about life cycle sustainability assessment (UNEP/SETAC 2011). The standards for LCA were also updated for ISO 

14044 (2006) and ISO 14040 (2006).  

1.1.4 Towards Life Cycle Sustainability Assessment (LCSA) 

LCSA is the acronym of life cycle-based sustainability assessment. This method evaluate environmental, social, and 

economic impacts and benefits of a product along its whole life cycle (UNEP/SETAC 2011). For a reliable sustainable 

assessment, a multi-criteria approach and the evaluation of different issues in environmental, social and economic 

dimension are needed (adapted from Venturi et al. (2010) in Vinyes et al. (2013)).  

LCSA technique could be divided in four steps following the same international standard that for ELCA: (i) goal and 

scope, (ii) inventory, (iii) impact assessment and (iv) interpretation. Valdivia et al. (2013) gives some advices to combine 

the three techniques (ELCA, LCC and SLCA) in each phase of LCSA.  

1.1.4.1 LCSA framework 

From Kloepffer’s (2008) point of view, the combination of environmental, economic and social LCA is the best tool to 

assess the sustainability of products. For improving an existing product or to design a new one, the three sustainable 

dimensions should be integrated properly and without overlapping (Klöpffer 2008). LCSA has a double weighting 

dilemma: on the one hand, the weighting between the three pillars of sustainability and on the other hand the weighting 

among the indicators, subcategories or impacts categories in each LCA approach (Finkbeiner et al. 2010). Although there 

is no formal weighting method between ELCA, LCC and SLCA, some authors proposed solutions (adapted from 

Venturini et al. (2010) in Vinyes et al. (2013)). Kloepffer (2008) presented two ways for assembling the three LCA types 

in a unique Life Cycle Assessment technique. The first one is the sum of the three methods (ELCA, LCC and SLCA) 

without weighting any of it, to not compensate the positive or negative impacts between each method (equation 1). The 

three assessments are calculated separately but with the same system boundaries and equal functional unit.  
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Equation 1: LCSA = ELCA + LCC + SLCA (option 1) by Kloepffer (2008)
3
.  

Contrarily to the proposal of not weighing any of the LCA techniques by Kloepffer (2008), Finkbeiner et al. (2010) 

presented three positive coefficients: We, Ws and Wec for ELCA, SLCA and LCC respectively. Vinyes et al. (2013) uses 

a weighting system for the subcategories of each LCA approach.    

Swarr et al. (2011), according the equation 1 of Kloepffer (2008), presents a framework for the LCSA based on a product 

system with the same functional unit and equivalent system boundaries and scope for each method, and the equal unit 

process and flows of energy, materials, intermediates and goods (Table 2).  

The second option, modelled in equation 2, is based in the modification of the known LCA method, including in the Life 

Cycle Impact Assessment (LCIA) the LCC and SLCA impact categories, using only one Life Cycle Inventory (LCI).  

Equation 2: LCSA = ‘LCA new’ by Kloepffer (2008)   

Others possibilities to evaluate LCSA were proposed by Cinelli et al. (2013). Based on environmental management 

principles, requirements and guidelines (ISO 2012) the third suggestion aims to achieved a LCA and a value component 

expressed as a price or the results of LCC (equation 3). 

Equation 3: LCSA = Eco-efficiency + SLCA by Cinelli et al. (2013). 

Finally, the forth alternative was an immature proposal by the German Institute for Energy and Environmental Research. 

This framework needs more work to remove ambiguities (Cinelli et al. 2013). 

Equation 4: LCSA = LCA + socioeconomic analysis. 

Nowadays, only ELCA is internationally standardized by ISO 14040 (2006) and ISO 14044 (2006), and it does not 

include economic and social topics, although it could be applied for both aspects. To apply the first option, the 

standardization of the LCC and SLCA methods is needed, and for the second choice the LCA’s ISO should be revised 

(Klöpffer 2008). 

1.1.4.2 LCSA trajectory and maturity 

At the end of the 20
th

 century, Andersson et al. (1998) analyzed the feasibility of including sustainability in the LCA 

method for product development (Zamagni 2012).  

LCSA has been applied to different products and services in the last years: the application of the technique to a concrete 

recycling (Hu et al. 2013), the study of remanufactured alternators (Schau et al. 2012), the life cycle sustainability 

assessment implemented in photovoltaic modules (Traverso et al. 2012), the evaluation and comparison between three 

types of marble to prove the importance of LCSA in sustainable consumption and production (Valdivia et al. 2013) and 

the application of the LCSA approach in used cooking olive oil (Vinyes et al. 2013), among others. However, the 

                                                 
3
 Kloepffer 2008 used the acronym LCA for the environmental LCA. However, this article proposes to use ELCA instead 

of LCA to avoid confusion.   
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scientist community still claimed more research to know how to put in practice the method and how to communicate 

LCSA results (Cinelli et al. 2013).  

Furthermore, data collection, LCSA criteria and the unification of the three LCA techniques also need improvements. In 

addition, more case studies and software tools should be created (Valdivia et al. 2013). In order to solve the 

communication problem, Traverso and Finkbeiner (2009) presented two comprehensive ways of showing the results to 

experts and to non LCA experts: The Life Cycle Sustainable Dashboard (LCSD) and the Life Cycle Sustainability 

Triangle (LCST) (Finkbeiner et al. 2010).  

According to Cinelli et al. (2013), Zamagni (2012) also claimed for the need to improve the LCSA method in different 

issues. She asked for an interactive platform for discussing and achieving new developments in the topic, as a 

contribution of the Rio+20 meeting. One year later of her publication, The International Journal of Life Cycle 

Assessment created a special issue on LCSA. Lots of publications have been submitted in The Issue 9 Volume 18 from 

January  to November 2013: the transition from LCA to LCSA (Zamagni et al. 2013), the role of LCA and SLCA in the 

transition to a sustainable production and consumption models (Parent et al. 2013), the analyze of the methodologies 

used in the sustainability studies and the main aspects for the development a robust and comprehensive sustainability 

assessment (Sala et al. 2013a), the discussion on LCSA approaches (Valdivia et al. 2013; Hu et al. 2013) and Life Cycle 

Sustainability Assessment in context (Sala et al. 2013b), among others. Guinee et al. (2011) presents the second decade 

of the 21
st
 century as the decade of life cycle sustainability assessment.  

1.2 Social Life Cycle Assessment (SLCA) 

It is claimed that using ELCA, LCC and SLCA together, proportionate conclusions and results more confident and robust 

in the context of sustainability. Consequently, to achieve a sustainable assessment of products, the three techniques 

should work at the same time and assemble them properly (adapted from UNEP/SETAC (2011) in Parent et al. (2013)). 

Although the large trajectory on LCA methods, the debate of how to treat social and socio-economic issues in LCA 

started 15 years ago, with the contribution of SETAC trough a workshop report: “A conceptual framework for life cycle 

impact assessment” (Benoit et al. 2010). In order to be able to provide a sustainable view, this section will analyze 

SLCA, which is still under development.  

1.2.1 General considerations  

Social, socio-economic or societal life cycle assessment is a technique to analyze social and socioeconomic impacts and 

the damage and benefits of products during their entire life cycle with generic and specific data (UNEP/SETAC 2009). 

“S-LCA provides information for decision making, instigating dialogue on the social and socio-economic aspects of 

production and consumption, in the prospect to improve performance of organizations and ultimately the well-being of 

stakeholders. However, it does not have the goal nor pretends to provide information on the question of whether a 

product should be produced or not” (UNEP/SETAC 2009). SLCA aims to improve the existing social impacts of a 

product before applying the method in a considered context, by supporting decisions (Jørgensen 2013).  
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Comparing with other social tools, SLCA has an overview of social impacts that the life cycle of a product could produce 

due the “cradle to grave” boundaries. This holistic method give a more complete assessment to make decisions between 

product alternatives and to identify hotspots (Jørgensen 2013; Norris 2014).  

This procedure has a lot in common with ELCA. It could be seen as a parallel technique that assesses social and socio-

economic aspects instead of environmental issues (Jorgensen et al. 2010a; Jorgensen et al. 2010b). Both techniques have 

the same structure based on the ISO framework (goal and scope definition, life cycle inventory analysis, life cycle impact 

assessment and interpretation), that theoretically evaluate the impacts of all life cycle’s phases, have an iterative process 

of evaluation, need large amount of data, realize a hotspots and data quality assessment and give useful information for 

decision making process but neither of them do not judge whether to produce the product or not (UNEP/SETAC 2009). 

SLCA could be used as a complement of ELCA by adding socio and socio-economic impacts, or applied on its own 

(Hosseinijou et al.2013). Nowadays, as it has been discussed in previous sections, this LCA approach could also be 

applied with economic and environmental aspects in order to give a sustainable point of view. The case study of Franze 

and Ciroth (2011) shows that results can be completely different for environmental and social dimension, so frequently 

perform both assessments will be needed if the objective is to achieve a complete picture (Franze and Ciroth 2011). 

One of the main targets for UNEP/SETAC initiatives is to develop and facilitate guidelines and tools to realize a 

complete and international accepted SLCA. Methodological sheets (UNEP/SETAC 2013) have been prepared in 

connection with UNEP/SETAC (2009). The sheets present multiple indicators and related generic and specific data 

sources for each subcategory. The type of data suggested is a mix of qualitative, quantitative and semi-quantitative 

measurements from many different sources. UNEP/SETAC (2013) provides subcategories basic definitions, their 

relevance to sustainable development, their limitations and the aim and approach of indicators assessment. Despite the 

amount of indicators, subcategories and impact categories, the majority of authors chose social indicators for their studies 

based on the available data. Other criteria to select impact categories, subcategories and indicators are the functional unit 

of the assessment, the geographical location and the features and restrictions of the studied product (Vinyes et al. 2013). 

According to Vinyes et al. (2013), geographical location is of great importance in SLCA. The results of a SLCA in a 

developed or a developing country could be considerably different. 

As mentioned previously, SLCA is divided in four phases as ELCA: goal and scope, inventory, impact assessment and 

results and interpretation.    

1.2.2 Goal and Scope 

As UNEP/SETAC (2009) summarizes, the goal and scope phase includes the following actions: to define the purpose and 

objectives of the assessment, to specify the activity variable and the unit processes for the study, to elaborate the data 

collection plan and finally to determine the stakeholders affected in each life cycle’s step. 

1.2.2.1 Goal 

Going further into detail, the goal of the study should clarify the intention of the assessment and what is aiming to 

analyze. Also it specifies which are the people interested in SLCA’s results or to whom is it directed. The intent of the 

study could be broad: product comparison, to obtain information or knowledge about a product to educate stakeholders 
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on social impacts and identify social hotspots. There are also studies that aim to set up shopping procedures or 

specifications, to presents reports and labeling, to market the product and to develop public or company policy (Norris 

2014; UNEP/SETAC 2009). 

According to Jorgensen et al. (2010b), the goal of SLCA is to analyze the harms and benefits, on an Area of  Protection 

(AoP), as a consequent of the life cycle of a product. They study the connection between the indicators and the AoP and 

defend the necessity of good bases for the cause-effect relationship. They also proposed new indicators in two impact 

categories and put it in practice in two SLCA case studies of concrete, for validating their idea.  

One approach suggested in Jorgensen et al. (2012) is to include an assessment of social impacts of an existing product 

life cycle and also an assessment of the impact of the avoided that life cycle. Jørgensen (2013) highlights the necessity 

that SLCA informs of which social impacts can be produced whether one decisions alternative is implemented. Jorgensen 

et al. (2012) suggest taking into account social impacts of removing a life cycle of the product, namely it could be 

possible to avoid one life cycle in order to eliminate a negative impact, but at the same time create a new one. Jørgensen 

(2013) presents a real example to clarify that idea, where Nike’s company found out that one of its suppliers employed 

child labor. The company decided to dispense the supplier’s services aiming to eliminate child labor, leaving many 

families without work, affecting negatively workers and local community stakeholder’s categories.  

1.2.2.2 Scope 

The scope gives us the idea of how deep, extensive and wide is the study. It presents the limits of the life cycle and also 

of the detailed information to be selected and evaluated. It presents the source and places where the data will be selected, 

how to treat the information, and where the outcomes will be applied. 

According to ISO 14044 (2006) with some changes from UNEP/SETAC initiatives, the scope of a SLCA assessment 

should include and describe the following issues: the product system, the function (specifying the social function) and the 

functional unit of the product, the system boundaries, the activity variable, the data type to be selected (generic, specific 

or both) and data quality conditions, the stakeholders categories, subcategories and impact categories selected for the 

study, the inventory indicators and the data related with them, a proposed method for SLCIA, the simplifications, 

assumptions and limitations, the type of critical review if its required and finally the format of the SLCA report.  

Although the UNEP/SETAC (2009) is widely supported by authors on SLCA’s fields, there exist different approaches in 

the scope characterization or description. On the one hand, there are some practitioners such as Schmidt et al. (2004) 

cited in Foolmaun and Ramjeeawon (2013) that defend to use SLCA method similarly as ELCA, focusing on the process 

of the product. On the other hand, according UNEP/SETAC (2009), some researchers such as Dreyer et al. (2006), 

Zamagni et al. (2011) and other authors as Spillemaeckers et al. (2004), Jørgensen et al. (2008) and Macombe et al. 

(2011) cited in Foolmaun and Ramjeeawon (2013) suggest to focus on the enterprise’s behavior as the core idea of 

SLCA. Dreyer et al. (2006) opened a debate with the difficulties that the second approach could have it, if the company 

produces more than one product. Which social impacts are consequences of the analyzed product and not of the others, 

will be the problem.              



 

 

 

 

 

 

10 

Despite the different points of view on the scope definition, both approaches should be taken into account due the 

different and complementary information that provide of the process and the company conduct (from Paragahawewa et 

al. (2009) in Foolmaun and Ramjeeawon (2013)) 

1.2.2.3 Function and Functional Unit (FU)  

As presented in the introduction of this section, according to UNEP/SETAC (2009), function as well as functional unit 

have to be defined in the goal and scope phase. However, if the inventory is based on semi-qualitative and qualitative 

data the impacts will rarely be related to FU of the product (Hosseinijou et al. 2013). If inventory data are quantitative 

socioeconomic impact indicators might be separated in two types: “descriptive indicators” and “additive indicators”. 

Only additive indicators may be reduced to FU (from Kruse et al. (2009) in Hosseinijou et al. (2013)).     

Furthermore, the majority of characterization models (for instance from Franze and Ciroth (2011), Dreyer et al. (2010), 

Ekener-Petersen and Finnveden (2013) or (Hosseinijou et al. 2013)) do not allow to express the impact assessment results 

in FU (Hosseinijou et al. 2013). 

1.2.2.4 System boundaries 

System boundaries define which parts over the life cycle of a product should be taking into account in the study. This 

selection goes beyond the resources available for the assessment. “Even if we had an unlimited research budget and 

unlimited time and were omniscient (all-knowing), we could still disagree about what should be included in the boundary 

of  “a product life cycle” for life cycle assessment” (UNEP/SETAC 2009). 

Comparing with other social impact techniques, SLCA gives a holistic assessment by including the whole product life 

cycle. To provide this comprehensive view of social damages or benefits, SLCA must includes at least the most 

meaningful steps of the product’s life. Rarely, a study which include a unique phase will be enough (Jørgensen 2013). 

According to Jørgensen’s opinion, Franze and Ciroth (2011) manifest a stricter vision. “For a reliable and meaningful 

SLCA study, the entire life cycle should be taken into account. There is a need to assess social impacts of products along 

the full life cycle, not only for being able to address the “social dimension” in sustainability, but also for potentially 

improving the circumstances for affected stakeholders” (Franze and Ciroth 2011). However, in practice, almost all the 

case studies include less steps that they wish due to the lack of data (Jørgensen 2013).  

There are different approaches concerning system boundaries definition. On the one hand, there are authors as Méthot 

(2005), Dreyer et al. (2006) and Dreyer et al. (2010) who defend the idea of assessing the parts of the life cycle that have 

a direct influence to the company who perform the assessment. This approach is close to CSR vision of focusing on the 

conduct of the enterprise and its social impacts instead of analyzing social impacts of a product through the entire life 

cycle (from Paragahawewa et al. (2009) in Foolmaun and Ramjeeawon (2013)). From this company’s point of view, only 

the closest suppliers and the distributors are taken into account. On the other hand, other practitioners such as 

Spillemaekers et al. (2004); Jorgensen et al. (2008); Barthel et al. (2005) and Weidema (2005) support the idea of doing 

an assessment from cradle to grave but excluding the parts that does not change significantly the general conclusions of 

the assessment (Foolmaun and Ramjeeawon 2013). 
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1.2.3 Life cycle inventory analysis  

The aim of the inventory analysis is to assemble, identify and analyze the pertinent information, chosen in the previous 

phase: goal and scope (Paragahawewa et al. 2009). The most important steps in this phase remains data collection 

(Foolmaun and Ramjeeawon 2013). 

One of the main difficulties in this technique is to select which impacts categories should be include for the assessment 

and how no analyze it, because the viewpoint on social issues is significantly varying (Jorgensen et al. 2008; Benoit et al. 

2010). In order to achieve a robust and an accepted SLCA approach with reliable results, it is important to validate the 

quality and integrity of the data collection. Getting right conclusions of the results after applying SLCA method, is as 

important as making a good method (Vinyes et al. 2013).  

1.2.3.1 Data collection 

Under Benoit et al. (2010) the skeleton of SLCA are the information and the data needed for describing the whole life 

cycle of the product, the process and the relation between the people involved or affected by the product. The indicators 

are used to structure data collection. The inventory indicators could collect qualitative, semi-quantitative or quantitative 

data, depending on the necessity. Despite the present difficulties to work with qualitative data, they are allowed to use, if 

are needed (ISO 14040 2006). 

In the scientific community there are different approaches concerning which type of data should be selected for SLCA 

(from Paragahawewa et al. (2009) in Foolmaun and Ramjeeawon (2013)). Some authors as Dreyer et al. (2006), 

Jorgensen et al. (2008) and also mentioned in Spillemaeckers et al. (2004) cited in Foolmaun and Ramjeeawon (2013) 

discuss that collecting data method for ELCA is not applicable for SLCA. We interpret with this approach that is not 

possible to get very precise data at same detail level as ELCA. On the other hand, some researchers such as Weidema 

(2006), Jørgensen (2013) and other authors as Schmidt et al. (2004) and Barthel et al. (2005) cited in Foolmaun and 

Ramjeeawon (2013) defend the idea to collect site specific data, due that statistical bases of generic data could give a 

wrong estimation in many social issues. Foolmaun and Ramjeeawon (2013) present a survey as a quick, cheap and 

effective tool to achieve a wide amount of specific information from the studied population. Ciroth and Franze (2011) 

quoted the necessity of using specific data at organization and site level as the second approach, but also defend that for a 

reliable SLCA assessment generic data are needed.  

There is a lack of social data, at specific and generic level, which difficult SLCA technique. People affected or 

responsible for social aspects of a product could have reasons to misrepresentation the reality or facts. The difficulty of 

collecting relevant data on critical social aspects as child labor, working conditions, discrimination, corruption, etc. is 

high. Companies hide the bad information or workers do not want to be prejudiced for giving a negative evaluation of the 

place where they work. In addition, other problems arise related with data: most of the data are qualitative hindering the 

quantification, some impacts are related to each other and finally there are indirect effects which are complicate to 

identify and to evaluate (Franze and Ciroth 2011). 

However, in the last years some initiatives, as Benoît Norris and Norris (2012) from The Sustainability Consortium, have 

facilitated database and tools to make social assessments more reliable and easier (Jørgensen 2013; Manik et al. 2013). 
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Social Hotspots Database (SHDB) project wants to contribute improving social conditions around the world, facilitating 

the identification of social hotspots in product life cycle and also supporting decisions makers as supply chain managers, 

investors and donors (Benoît-Norris and Norris 2012).  

1.2.4 Life Cycle Impact Assessment (LCIA)  

The social Life Cycle Impact Assessment (sLCIA) is the phase where subcategories and impact categories are selected, 

and where models and methods are defined. Other steps in sLCIA  are the ‘classification’, which consists of relating the 

inventory data with the subcategories and impact categories selected before, and the ‘characterization’ where the 

practitioners assign a result for the subcategory indicators (UNEP/SETAC 2009).  

Neither scientific classification model of social life cycle inventory parameters nor any internationally accepted impact 

assessment method are available (Franze and Ciroth 2011). However, UNEP/SETAC (2009) have been widely used, to 

recognize stakeholders, subcategories and indicators as generic elements of social impact assessment phase (Hsu et al. 

2013). As show table 6, authors such as Foolmaun and Ramjeeawon (2013), Ciroth, A. Franze, J. (2011), Traverso et al. 

(2012), Ekener-Petersen and Finnveden (2013), Vinyes et al. (2013), Franze and Ciroth (2011), Aparcana and Salhofer 

(2013), Manik et al. (2013), Arcese et al. (2013), Lehmann et al. (2013) and Hosseinijou et al. (2013) follow 

UNEP/SETAC (2009). 

Subcategories are social significant issues that are assed using the inventory indicators and which could be associated 

with stakeholder’s categories or impact categories. In order to facilitate the sLCIA, UNEP/SETAC (2009) suggest that 

subcategories can be firstly classified by stakeholders and secondly by impact categories. UNEP/SETAC (2009) 

proposes 6 Impact categories and 5 groups of Stakeholders to classify the 31 subcategories (table 3). The classification of 

the subcategories according the stakeholders or impacts categories are not exclusive, namely are complementary (Benoit 

et al. 2010). The impact categories are social issues with special interest to people who make decisions and stakeholders. 

The exclusion of one or more subcategories in the study should be justified in the assessment. One subcategory could be 

assessed by more than one indicator. The selection of social indicators and the units of measurements will vary according 

to the case study (UNEP/SETAC 2009). 

The selection of the subcategories, impact categories and indicators and the determination of the methods and models 

should be according the goal and scope described in the first phase of SLCA (UNEP/SETAC 2009). Vinyes et al. (2013) 

chose social indicators taking into account the available data, the geographical location, the limitations of the systems 

studied and according the functional unit of the study.  

Impact categories could be classified in two groups: midpoints and endpoints. “While midpoint categories model 

immediate effects as ozone depletion, acidification, or human toxicity, endpoint categories aim to consider the ”final 

impact” on the areas of protection human health, environment, and resources” (Ciroth A, Franze J, 2011). Endpoints 

categories also needs to aggregate the results and raise the uncertainty of the study. SLCA has essentially only one 

endpoint impact category: human wellbeing (Ciroth A, Franze J, 2011).   

1.2.4.1 Stakeholders categories 
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Stakeholders are individual or group that has a concern in any activities or decisions of an organization (ISO 26000 

2010). Then, a stakeholder category is a group of people who are in almost the same situation related with the analyzed 

product and consequently they share or defend the same interests (Benoit et al. 2010). UNEP/SETAC (2009) proposed 

five stakeholders categories: workers, local community, society, consumers, and value chain actors. “Additional 

categories of stakeholders (e.g., non-government organizations, public authorities/state, and future generations) or further 

differentiations or subgroups (e.g., management, shareholders, and business partners) can be defined and used” (Benoit et 

al. 2010). 

As table 4 summarize, worker’s stakeholder category is the most used by authors followed by local community and 

society.   

2 Analysis of SLCA literature 

2.1 Overview of the selected publications on SLCA 

All the literature in this review has been made by searching keywords as Social Life Cycle Assessment, SLCA, social 

LCA, social impacts, social hotspots, life cycle sustainability assessment, social indicators, social impact categories, 

social LCIA and social responsibility in search engines like Web of knowledge. The searching results have led to fifty 

documents published between February 2000 and February 2014. The publications could be found in the following 

journals: 37 in The International Journal of Life Cycle Assessment, 3 in the Journal Sustainability, 1 in the Journal of 

Cleaner Production, 1 in the Journal of Industrial Ecology, 1 in the Journal of Business Ethics and 1 in the Journal of 

Packaging Technology and Science; and in the following websites: 1 in GreenDelta (2014) and 3 reports in 

UNEP/SETAC initiatives (2014). The first article about SLCA (Oki and Sasaki 2000), expose the packing materials 

function and review social and environmental impacts, was published in the Journal of Packaging Technology and 

Science in the year 2000.  

As we could see in the table 5, it has been included 50 documents: 40 articles, 4 reports, 2 letters to editors, 2 conference 

articles and 2 review articles. The majority of the articles are published in Europe and in USA. The main topics of the 

papers are comparisons between products such as Foolmaun and Ramjeeawon (2013), Traverso et al. (2012), Macombe 

et al. (2013), Aparcana and Salhofer (2013) and Baumann et al. (2013); presentations of new methodologies as Hsu et al. 

(2013), Foolmaun and Ramjeeawon (2013), Franze and Ciroth (2011), Manik et al. (2013); evaluations of social impacts 

such as Hosseinijou et al.(2013), Baumann et al. (2013) and Arcese et al. (2013) and identification of social hotspots 

presented by Ciroth and Franze (2011), Ekener-Petersen and Finnveden (2013a) and Ekener-Petersen and Moberg 

(2013).  

Our review on SLCA is not the first one on the topic. It has been published papers before the recent boom on SLCA that 

share some objectives of this article. Jorgensen et al. (2008) aims to overview the development of SLCA and summarize 

the existing different approaches in SLCA to stand out methodological differences and deficiencies. A more recent 

publication from the same main author (Jørgensen 2013) also gives a quick summary of SLCA’s publications.   

In comparison with ELCA and LCC, SLCA is still maturing and growing (Foolmaun and Ramjeeawon 2013; Jørgensen 

2013). However, as figure 1 shows, in the last years, many articles has been published. There is an increasing tendency 
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year after year. UNEP and SETAC publications can be viewed as a turning point in the number of publications. There is 

a "before and after" of the next publications: Guidelines for Social Life Cycle Assessment of a product (UNEP/SETAC 

2009), Towards a Life Cycle Sustainability Assessment: Making informed choices on products (UNEP/SETAC 2011) 

and The Methodological sheets for Subcategories in SLCA (UNEP/SETAC 2013). These reports construct the bases for 

SLCA technique.  

2.2 Selected articles specific characteristics  

This section treats the articles on SLCA issues, which present new methodologies or apply SLCA to a case study. This 

selection it has been done to analyze how SLCA is applied and to find the weakness and difficulties that need 

improvement. It focuses on the goal and scope of the study, the methodology, type of data, functional unit, system 

boundaries, stakeholders, subcategories and impact categories used by the authors and also the limitations.  

Foolmaun and Ramjeeawon (2013) proposed a new method for aggregating and analyzing social inventory data. They 

made a comparative ELCA and SLCA of four selected disposal alternative of used polyethylene terephthalate (PET) 

bottle in Mauritius. The functional unit was defined as the disposal of 1 ton of used PET bottles to the respective disposal 

facilities. Based on the UNEP/SETAC (2009), they selected 3 stakeholders, 8 subcategories and 11 social indicators. 

Data come from employer’s interviews (specific data). 

France and Ciroth published a report on ELCA and SLCA of an Ecolabeled notebook. They take into account social and 

environmental impacts along the entire life cycle of a complex product. The study aims to identify social and 

environmental hotspots to make recommendations at company and policy level. For SLCA, following UNEP/SETAC 

(2009) they use 5 stakeholders, 6 impact categories, 31 subcategories and 88 indicators. GreenDeltaTC
4
 developed a first 

impact assessment method for social aspects, which was able to consider both quantitative and qualitative data and also 

the social performance of the sector and company. The assessment is split into two phases: (i) the first one assess the 

performance of the sector and company respectively based on the status of the indicators that take into account in relation 

to the situation in the country/region; (ii) the second phase assesses impacts of the company/sector behavior with regard 

to selected impact categories. Each subcategory is assessed twice with a color system ranging from very good 

performance to very poor performance and very negative impacts to positive impacts. They obtained generic data from 

governmental and non-governmental organizations, corporate websites, sustainability reports, internet research, and 

specific data from questioners to the company and suppliers and interviews to workers. 

Traverso et al. (2012) presented the first implementation of sustainability assessment of the assembly step of photovoltaic 

(PV) modules production by LCSA and the development of the Life Cycle Sustainability Dashboard (LCSD). The case 

study is a comparison of the LCSA of three different PV modules. Respecting SLCA and according to UNEP/SETAC 

(2009) they used 1stakehoder, 6 subcategories and 19 indicators. The functional unit for the three products was 1m
2
 of 

modules and the data for the social inventory came from site specific inventories of production facilities. 

                                                 
4
 GreenDeltaTC is an independent sustainability consulting and software company located in Berlin, Germany, founded 

in 2004. 
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Ekener-Petersen and Finnveden (2013) proposed a generic hotspot assessment of social impacts from a product, using a 

laptop computer as a case study. Then they tested and evaluated the methodology. The functional unit was a laptop with 

generalized characteristics and with a typical product system for such a computer. Following UNEP/SETAC (2009) they 

included 5 stakeholders, 31 subcategories and 54 indicators, where 25 of this indicators were invalid or not relevant for 

the study so are not included. They focused on country-specific data and used some sector-specific information. 

Respecting the methodology, the hotspots were identified by combining two actions in the data collection spreadsheets. 

The first step was to separate countries into groups (very large activity, large activity and moderate activity) to indicate 

countries with most stakeholders potentially affected (vertical orientation in the spreadsheets). The second step was to 

highlight countries with high values for each specific indicator (horizontal orientation in the spreadsheets). Where the 

strongest, vertical and horizontal, highlights coincided, they found the hotspot. The study also identifies some conflictive 

countries and issues, all indicating a risk of negative social impacts in the product system of a laptop. A weakness of the 

study is that can not confirm the robustness of the method, because they cannot empirically study social impacts of a 

single product.  

Vinyes et al. (2013) evaluate and compare the impact of the collection service (Schools SCH, door-to-door DTD and 

Urban Collection Centers UCC) of Used Cooking Oil (UCO). UCO is a domestic waste generated as a result of cooking 

and frying food with vegetable oil. The study use LCSA technique and does not quantify impacts of generating UCO. It 

has been taken into account the social assessment and how they integrate social aspects with economics and 

environmental issues. The functional unit is to collect the UCO generated in a neighborhood of 10,000 inhabitants for 1 

year in the city of Barcelona considering the efficiency of each collection system. The data for SLCA have been obtained 

from entities that are currently applying theses UCO collection system. Based on UNEP/SETAC (2009), the authors 

considered 3 stakeholders, 8 subcategories and 11 indicators.  

Hsu et al. (2013) presented a conceptual framework and operational model incorporating social performance into LCA. 

Following UNEP/SETAC (2009), the authors considered 1 stakeholder, 8 subcategories and 39 indicators. They created a 

new methodology to determine the characteristics of SLCIA comprising of both quantitative and qualitative social 

indicators for each subcategory. They obtained data inventory of each quantitative indicator from specific sites or 

organizations, and also data of each social indicator at the country-level. For quantitative indicators, the statistics data of 

social indicators at the country level are considered as performance reference points (PRPs). The social performance of 

each indicator for specific sites or organizations can be assessed with respect to the PRP, such as 

regional/country/sector’s statistics data on social issues (Hsu et al. 2013). This process is supported by Vinyes et al. 

(2013). 

Franze and Ciroth (2011) studied the production of a rose bouquet in Ecuador and Netherlands. Their scope is limited to 

the steps that they consider social hotspots: rose blossoms producing and harvesting process. That’s mean that they do 

not take into account all the life cycle of the roses (gate to gate system). The majority of data sources are from 

governmental and non-governmental organizations. They took as a functional unit a bouquet of roses with 20 caulis per 

spray, packaged and transported to the flower auction in Netherlands. The stakeholder categories as well as social impact 

categories were based on UNEP/SETAC (2009).  
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Manik et al. (2013) proposed a new methodology for impact assessment in SLCA. Following UNEP/SETAC (2009) and 

the opinion of a panel of experts and decision makers in the palm oil industry in Indonesia they considered 5 impact 

categories, 4 stakeholders and 24 subcategories. The scope of their study covers all stages of palm oil biodiesel supply 

chain that exist in the case study area: land clearing, oil palm plantation, palm oil milling and transportation of crude 

palm oil (CPO) from palm oil mill to sea port. They use a cradle to gate system, namely they analyzed all the product 

chain, but neither consumption phase nor disposal nor biodiesel conversion process in the importing countries. Data 

come from paper questionnaire, where one hundred and twenty random subjects participated, representing all the 

stakeholders categories. 

Feschet et al. (2013) apply an existed method ‘Preston pathway’ to assess a social impact category, human health. The 

aim of Feschet et al. (2013) is to propose a “Preston pathway
5
” for use in SLCA. They analyze the relation between 

changes in economic activity generated by the product chain of a company and the variation of heath status of the 

population in the country where the activity takes place. This tool may be used to explain or predict potential impacts 

caused by the modification of one product sector upon the health of the population. They applied their method in a case 

of banana industry in Cameroon.  

The Preston curve is an empirical cross-section relationship
6
 between real life expectancy and real per capita income 

presented by Preston in 1975. Feschet et al. (2013) performed their own calculations with a panel of 107 countries, from 

the period between 1950 and 2009, and apply the method to a banana industry of Cameroon. In order to use this method, 

the case study should fulfil some conditions. Firstly the product chain has to take place within countries where the GDP 

per capita is less than $10.000 at the start of the period; secondly the assessed activity may represents an important stake 

in the country’s economy; thirdly the duration of the assessed activity has to be regular and long enough and finally the 

added value created by the company has to impact directly on the country. Some limitations in the method exist. The 

assessment is valid only for a comparative analysis and must be done within a multi-criteria framework. It is not possible 

to apply it to any product or country, as detailed before. As in other methods, Preston pathway as a tool for impact 

assessment in SLCA needs more work to construct others pathways, analyzing different social issues and stakeholders 

and also to polish the labor done until now. 

They assessed only one part of the life cycle: it is a well to gate assessment, between banana plantations and the port. 

They studied company B, a major actor in Cameroon’s banana sector. This company manages the cultivation, processing 

and transport of bananas, thus controlling a large part of the life cycle (Feschet et al. 2013). 

Lehmann et al. (2013) focus on the applicability of SLCA for a comparative technology analysis and identifying 

indicators that suit better in two case studies selected in developing countries: a plant for water supply and wastewater 

treatment and a plant of fuel production. They followed UNEP/SETAC (2009) and used 11 indicators proposed in 

                                                 
5
 A pathway is the name conventionally used to refer an operational relationship, between a level of criteria that is easy to 

handle and the level of the assess impact, and the conditions under which it may be applied. (Feschet et al. 2013) 
6
 Ln (LEXi) = α + β ln (GDPi) + εi, where LEXit is the life expectancy at birth and GDPit the Gross Domestic Product 

for the country i in the year t and εi is the error term at country level. When this relationship is used for social LCA, the 

starting point of the simulation is real (real GDP per capita and real LEX), but the calculation is made based on a 

hypothesis.  
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UNEP/SETAC (2013). They also add 11 indicators founded in other case studies that could be applied for other 

technologies and also for developed and developing countries. Due the lack of data in the technologic issues in 

developing countries, they could not apply the method in the whole life cycle. Only generic data were available.    

Through a case study of an automobile airbag system, Baumann et al. (2013) discuss the empirically based approach to 

SLCA. Their objective is also to compare the damage made by the product during its entire life cycle (excluding the 

manipulation of waste) and the benefits “injures prevented and lives saved” by the use of the product. They present the 

weaknesses and difficulties of apply UNEP/SETAC indicators, and decided to use one indicator out of the 

UNEP/SETAC initiative: disability-adjusted life years (DALY), which is an indicator of LCA methods of Eco-

indicators’99. It is the first time used in SLCA. It analyses mortality and high impacts to humans. Without finding a 

sLCIA method in previous literature that suite on their case study, they were based on ELCA for the impact assessment.    

Hosseinijou et al. (2013) present a SLCA’s method and apply it to a case study of building materials. This methodology 

could be used for material selection and also to compare other products. They analyzed social and socioeconomic 

impacts of concrete and steel as building materials in Iran. Generic data were collected in the life cycle inventory for the 

hotspot analysis and specific data were collected from professionals for the impact assessment phase.   

Table 4 presents stakeholders categories, impact categories and subcategories used by the authors that present a new 

methodology or a case study of SLCA. Studies that had not used UNEP/SETAC (2009, 2013) as Baumann et al. (2013), 

Hunkeler (2006) and Feschet et al. (2013) have been excluded.    

3 Methodologies for social life cycle impact assessment (sLCIA) 

In the last decade, many works have been undertaken to improve SLCA, especially for finding a methodology for the 

technique. There are some initiatives from different authors and from UNEP/SETAC group. However, there is no 

regulation to apply SLCA (Franze and Ciroth 2011; Jorgensen et al. 2008). Five different methodologies for sLCIA 

emerge from the comparative analysis of the selected articles and are presented in this section.  

3.1 Methodology proposed by Hsu et al. (2013)  

Solving the necessity to have a scientific classification model of social life cycle inventory terms and an impact 

assessment method recognized worldwide, Hsu et al. (2013) proposes a new methodology, which includes quantitative 

and qualitative indicators for each social issue. 

For quantitative indicators, the authors use statistics data at regional, country and sector level to compare with social 

information given for specific product, sites or organizations. These generic data are named Performance Reference 

Points (PRPs) (Hsu et al. 2013). To analyze each indicator, they compare value between PRP (%) and the specific data to 

get a proportional value (%) and after associate this percentage to a score from 1 to 5. The proposed score system, shows 

in table 7, assigns high scores for high percentages, in contrast for negative indicators are the opposite. This method is 

also supported by Vinyes et al. (2013). 

Hsu et al. (2013) propose a new framework to analyze five social issues towards qualitative indicators (Dreyer et al. 

2010). They use a scoring system (from 0 to 1) to quantify the efforts made by companies on social concern (table 8). 
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Depending on the degree of implementation they use a 0 when is not implemented, 0.5 for partially or implementation 

incomplete and 1 for a fully implementation of the social performance. For a good implementation of one social measure, 

all the criteria have to be performed (Hsu et al. 2013).  

Analysis of the methodology  

According to the authors, they contribute to the development and improvement of sLCIA and also of other SLCA’s 

phases. On the one hand, they present a new model of qualitative indicators for social issues, which allows analyzing a 

single product without the necessity of comparing different goods or services. On the other hand, they introduce a way to 

analyze qualitative indicators (Hsu et al. 2013).  

Hsu et al. (2013) do not apply the method to a case study or compare it with an existing method to validate or to prove its 

applicability as Foolmaun and Ramjeeawon (2013) do. They only chose one stakeholder category of workers. They 

follow the approach of taking into account the product chain as Schmidt et al. (2004) and not the conduct of the 

company. They also limited their study due the lack of available data in Taiwan. In addition, to apply his method for each 

quantitative indicator specific and generic data, for making the comparison, are needed. That could require a huge 

quantity of information and time to get it. 

3.2 Methodology proposed by Foolmaun and Ramjeeawon (2013)  

Foolmaun and Ramjeeawon (2013) proposed a new methodology based on UNEP/SETAC (2009) to sum the inventory 

results and to analyze the situation of a company. As in Hsu et al. (2013), this method is also based on a score system. 

Towards three steps, the method transforms qualitative information in quantitative inventory data. “The idea behind 

assigning scores to indicators and sub-categories is thus to aggregate the inventory results and convert them into figures 

that could be eventually summed up and compared with alternative scenarios” (Foolmaun and Ramjeeawon, 2013). 

The first step is to convert the inventory results (e.g. data obtained by surveys to workers) into percentages. As showed in 

table 9, answering one indicator ‘satisfaction in wages’, they present for all the scenarios, the percentage of people that 

are satisfied with their salary. The second step aims to assign a score to each indicator and subcategories according to its 

percentage obtained in the previous phase. There are five categories of percentages: from 0 to 20 %, 21–40 %, 41–60 %, 

61–80 % and 81–100 %. The scores are from 0 to 4, where 0 is for bad results and 4 for the good ones. Table 10 shows 

score generic system for two different subcategories. For Child labor, the good category is between 0 % and 20 % 

because it means there is no child working on the product life cycle and they assigned a score 4, in contrast for fair salary 

the range between 0 % and 20 % means that people think they are underpaid and its assigned a 0. “For sub-categories 

having more than one indicator, the total mark allocated will be the average marks of number of indicators the sub-

category had” (Foolmaun and Ramjeeawon, 2013). Considering the average, it presupposes that all indicators have the 

same importance. We can thus consider that they all have a weighing factor of 1. Finally, the third step is the sum of all 

the scores of the subcategories to get a unique number for comparing between alternatives. If one scenario is the result of 

a combination between two or more alternative, the sum of scores should take into account the percentage of contribution 

of each situation in the combined framework.   
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Analysis of the methodology  

The authors, in order to validate their proposed method, apply another sLCIA model already invented to compare the 

results. They choose Franze and Ciroth (2011) method and use for both methods the same inventory data to avoid more 

variables. The results obtained with both sLCIA models are similar, which means for Foolmaun and Ramjeeawon (2013) 

that their proposed method is reliable. Moreover Foolmaun and Ramjeeawon (2013) also conclude that their 

methodology goes one step further than Franze and Ciroth (2011) because they could apply it for combined scenarios. 

Despite this advantage, they also recognize that their method is simpler than others as Franze and Ciroth (2011) but is 

easy to adapt to other scenarios. Foolmaun and Ramjeeawon (2013) study environmental and social impacts omitting 

economic aspects. Including the third pillar of sustainability would be the next step. The new method has some 

limitations and more developments are needed. They do some assumptions. To obtain a single score for a combined 

scenario they use a linear relation between the level of production and the single score of each scenario, even the relation 

is not necessary linear (Foolmaun and Ramjeeawon, 2013).   

Finally, their data collection system is based on interviews to stakeholders. In case of not having such information, an 

alternative is needed. But they do not propose another choice.            

3.3 Methodology proposed by Franze and Ciroth (2011)  

Firstly, based on UNEP/SETAC (2009) they chose stakeholders, subcategories, impact categories and indicators that fit 

on the case study. They analyze the impacts on health and safety, human rights and on indigenous rights, socio-economic 

repercussion and development of the country. Due the broad nature of data in SLCA (quantitative, semi-quantitative and 

qualitative information), Franze and Ciroth (2011) made a new method to be capable of sum indicators and results. It 

aims to be easy to understand, intuitive, and to give a quick overview over existing problematic issues.  

Their methodology analyze social impacts an also the performance of the sector and companies implicates. “The 

performance of the companies/sectors is assessed with respect to performance reference points such as International 

Labour Organization (ILO) conventions, the ISO 26000 guidelines, and The Organisation for Economic Co-operation 

and Development (OECD) Guidelines for Multinational Enterprises” (from Ciroth and Franze (2011) in Foolmaun and 

Ramjeeawon (2013)). The new impact assessment method aims to identify social hotspots. It uses a simple color system 

to evaluate the social impacts of each subcategory based on the status of different indicators. Figure 2 shows the color 

scale of performance and impact assessment from ‘very good performance’ and ‘positive effect’ to ‘very poor 

performance’ and ‘very negative effect’. Each color has an associated factor. There is also a shade system to illustrate 

whether the subcategory influences or not impact categories. Represented by a check mark whether the subcategory has 

an influence to the social impact, if it does not influence the impact category is illustrated with a dash and with no mark if 

the subcategory is not present in the impact (Franze and Ciroth 2011).   

Analysis of the methodology by Franze and Ciroth (2011) 

The authors are aware of the subjectivity of the method. In order to solve this problem, they encourage using 

international standard as PRPs to make SLCA as objective and transparent as possible. They present their methodology 

for illustrating the results as an easy tool to identify the main social impacts of the life cycle (Franze and Ciroth 2011). 

http://www.ilo.org/ilolex/english/convdisp1.htm
http://www.ilo.org/ilolex/english/convdisp1.htm
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By applying their technique to a case study, they conclude that despite some problems, it is possible to evaluate social 

impacts. 

3.4 Methodology proposed by Manik et al. (2013)  

Manik et al. (2013) proposed a new methodology for impact assessment in SLCA. They made the assessment according 

to UNEP/SETAC (2009), literature review on the topic and the opinion of an expert group in the palm oil industry in 

Indonesia formed by people from academia, government agency, NGOs, community leaders and general public. After 

defining goal and scope of the study, there are a phase to weigh the criteria, the gauging phase and finally a score system 

assessment. The figure 4 summarizes the steps presented above.     

The methodology is based on multicriteria decision analysis (MCA). The authors suggested using a weighting system 

following the panel expert’s criteria. Through a survey, the experts assign a score according the importance of each 

subcategory and impact categories (from 1 to n, where 1 means very significant and n is the number of criteria in the 

studied section and means least significant). In the next step called ‘Gauging’, they ask two questions for each criterion 

to people involved in the product life cycle: one to know the level of their social expectations and the other to see their 

social perception (represented by a dotted line in figure 5). The study tried to take into account data from all the 

stakeholders, by doing the questionnaire to 30 people of each group of stakeholders. “Both social expectation and 

perception were gauged using seven-point Likert scale (a scale from 1 to 7, where 1 means totally disagree and 7 means 

totally agree)” (Manik et al. 2013). With stakeholder’s results, it calculates the gap between social expectation and social 

perception. If the gap is equal to zero, that means that expectation and reality are the same (represented with a straight 

line in figure 5). If the gap is positive the actual state of social issues are better than the expectation of participants. 

Finally, if the gap is negative the interpretation is the opposite. A single score is obtained by calculate the weighting sum 

of criteria. Thanks to this aggregation product alternatives can be compared with a unique number (Manik et al. 2013). 

Results are represented in a radar chart (figure 5), to illustrate clearly the gap of expectation and reality for each social 

impacts. 

Analysis of the methodology by Manik et al. (2013) 

The authors analyze the results of the SLCA applied to a case study: palm oil Biodiesel, but does not discuss the validity 

of the method. The proposed method is a visual useful tool to show the social hotspots. 

3.5 Methodology proposed by Vinyes et al. (2013) for impact assessment in LCSA  

Vinyes et al. (2013) used LCSA to analyze three different collection services of used cooking oil (UCO). This study it 

has been included in this section because LCSA includes SLCA. The selected methodology for sustainability evaluation 

is the combination of ELCA, LCC and SLCA without formal weighting between them. Although each dimension 

(environmental, economic and social) has the same weight, indicators have different percentages of contribution to the 

global sustainability of systems studied. They distinguish positive and negative indicators. A multicriteria analysis also 

based on weighting sum is applied. The indicators of the different LCA approaches have been grouped in three 

Sustainability Factors (SF): SFenviron, SFcosting and SFsocial (Vinyes et al. 2013). 
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Once obtaining the results of ELCA, LCC and SLCA, values for all indicators are transformed into contribution 

percentages. These percentages are calculated by comparing the values that each collection system has obtained for the 

same indicator. The collection system that has the highest indicator value has a contribution of 100 % and the rest of the 

systems obtain a proportional percentage. Scores from 1 to 5 are given to each indicator according to the percentage of 

contribution assigned. (Score negative indicators: 0–20 % = 5, 21–40 %= 4, 41–60 % = 3, 61–80 % = 2, 81–100 % = 1; 

Score positive indicators: 0–20 % = 1, 21–40 % = 2, 41–60 % = 3, 61–80 % = 4, 81–100 % = 5). 

After scoring all the indicators, a total score is calculated for each life cycle technique (ELCA, LCA and SLCA). Total 

scores have been recalculated into relative values in order to get the same magnitude (between 0 and 1) and to compare 

the three collection systems and the three studied dimensions: environmental, economic and social. The values of SF are 

between 0 (the worst) and 1 (the best contribution). SF with values near to 1 contributes greatly to sustainability 

assessment and SF with values near to 0 contributes lower (Vinyes et al. 2013). They used a radar graphic (Figure 6) to 

show the results of the sustainability assessment as in Manik et al. (2013). 

Analysis of the methodology by Vinyes et al. (2013) 

According to the authors, their proposed method provides a comparison between the three dimensions of sustainability, 

due the use of quantitative indicators. Despite the achievements that have been made on the method, they identified 

weaknesses and difficulties. Weighting system and the way to analyze or evaluate social impacts still need to be 

improved. To apply their method in another product, the scoring process and also the percentage contribution should be 

adapted to the new system (Vinyes et al. 2013).  

Quantify the term sustainability is a difficult and sometimes a subjective task. Some social indicators need to be modified 

to be quantifiable and comparables. The number of selected indicators should be manageable and comparable but also 

representative enough to avoid losing information for the study. Relate social indicators and impacts categories to the 

functional unit are not always easy. That makes the selection process and quantification of social criteria difficult. 

“LCSA requires a multi-criteria evaluation to address the balance of the indicators as well as the weighting between 

them” (Vinyes et al. 2013).   

4 Conclusions and perspectives 

This review gave an overview of the state of the art of SLCA. This paper also aimed to update the picture of the 

landscape on SLCA that Jorgensen et al. (2008) drew by including current publications. The International Journal of Life 

Cycle Assessment is the main source of studies on SLCA analyzed in this review.  

A global methodology which includes environmental, economic and social impacts, to get a complete picture of the 

situation, is needed. Because each study separately can give us a wrong idea of which alternative is better than the other 

or less harmful (Franze and Ciroth 2011). When economic and environmental issues of one of the alternative products is 

well balanced, social aspects can be weak, and vice versa (Vinyes et al. 2013).    

In a sustainability assessment context, SLCA and LCSA are relatively new. In order to improve both techniques, more 

research should be done. Also more work is needed to achieve a consensus for the characterization and comparison 

among indicators (Vinyes et al. 2013). 
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The applicability, the integration of three LCA techniques in a unique method and the methodology for LCSA have been 

studied by authors such as Cinelli et al. (2013), Zamagni (2012) and Valdivia et al. (2013). The feasibility of the LCSA 

technique has been proved by applying it to case studies. In addition, LCSA technique is a useful tool for decision 

making processes with several people involved. However, there are still difficulties for a significant and reliable 

application, mainly due to the complexity of social indicators selection and the weighting system between the three 

pillars of sustainability (Traverso et al. 2012). In addition future development are needed for improving the technique and 

progressing with the LCSA methodology (Valdivia et al. 2013). On the one hand, ELCA has a large trajectory and 

international standards and tools that supported this technique, on the other hand is widely recognized the need for 

improving the SLCA and LCC methods, indicators and data collection among other aspects (Finkbeiner et al. 2010). 

UNEP/SETAC (2009) has been widely used by authors as a base for their study, to develop impact categories, 

stakeholders, and indicators for analyzing social issues. The application of UNEP/SETAC (2009) is possible with effort 

for a particular case study, even though simplifications and more available data are needed (Franze and Ciroth 2011). The 

fact that there are no standardization methods or a unique methodology for analyze social impacts in a life cycle 

framework give to the authors a broad and huge range of approaches and reinforces the idea that SLCA is an immature 

field and more work needs to be done (Jorgensen et al. 2008; Jørgensen 2013; Vinyes et al. 2013; Hsu et al. 2013; 

Baumann et al. 2013). However, some authors have work in the last decade to contribute to the SLCA’s feasibility by 

proposing new methodologies such as Hsu et al. (2013), Foolmaun and Ramjeeawon (2013), Franze and Ciroth (2011) 

and Manik et al. (2013).   

One of the main problems in SLCA is the lack of available data. To find relevant information for the study is not trivial 

and the quality of data usually makes losing robustness (Franze and Ciroth 2011). Another problem for SLCA is the 

difficulty in connecting social indicators with the functional unit of the system or product consistently and significantly 

(Arcese et al. 2013; Vinyes et al. 2013). Contrary to environmental impacts, there are many social impacts difficult to 

quantify (Manik et al. 2013). Another problem is the lack of influence of SLCA results on decision makers (Jørgensen 

2013). Franze and Ciroth (2011) also claim to continue working, following UNEP and SETAC guidelines and 

recommendations but with products with a more complex life cycle. Applying SLCA to more sophisticated products, 

getting a database collection, creating a software tool for the technique and finding easy ways to communicate the results 

and conclusions to people involved and/or interested on the assessment, are important steps so that SLCA becomes a 

technique with an influence for decision makers (Hosseinijou et al. 2013; Franze and Ciroth 2011). 

The lack of data in social issues is a fact, but in our opinion is not a good criterion to limit the study. The study lost 

robustness or is incomplete if some indicators, stakeholders or impact categories are not included even if they influence 

the results.  
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6 Tables 

Table 1 : Conference and publications with a valued added for the sustainability trajectory. 
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Table 2 : Framework for life cycle sustainability assessment (LCSA) (Swarr et al. 2011). 

Product System (same functional unit, equivalent scope and system boundaries) 

Environmental life cycle inventory Economic life cycle inventory Social life cycle inventory 

Environmental life cycle impact 

assessment 
Aggregate costs by cost categories

7
 Social life cycle impact assessment 

Environmental interpretation Economic interpretation Social interpretation 

 

Table 3: Impact categories, stakeholder categories and subcategories for SLCA. Table adapted from UNEP/SETAC 

(2009). 

Impact Categories Stakeholder Categories Subcategories 

 

Human rights 

 

 

 

 

Working conditions 

 

 

 

 

Health and safety 

 

 

 

 

Cultural Heritage 

 

Worker 

 

 

 

Freedom of Association and Collective Bargaining 

Child Labour 

Fair Salary 

Working Hours 

Forced Labour 

Equal opportunities/Discrimination 

Health and Safety 

Social Benefits/Social Security 

 

consumer 

 

 

Health & Safety 

Feedback Mechanism 

Consumer Privacy 

Transparency 

End of life responsibility 

 

local community 

 

Access to material resources 

Access to immaterial resources 

Delocalization and Migration 

                                                 
7
 As shown in table 2, the LCC include ‘Aggregate costs by cost categories’ instead of a life cycle impact assessment like 

LCA or SLCA. 
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Governance 

 

 

 

 

Socio-Economic 

repercussions 

 

 

 

 

Cultural Heritage 

Safe & healthy living conditions 

Respect of indigenous rights 

Community engagement 

Local employment 

Secure living conditions 

 

Society 

 

 

 

Public commitments to sustainability issues 

Contribution to economic development 

Prevention & mitigation of armed conflicts 

Technology development 

Corruption 

 

Value chain actors* not including 

consumers 

 

 

Fair competition 

Promoting social responsibility 

Supplier relationships 

Respect of intellectual property rights 

 

Table 4 : sLCIA by the analyzed authors 

Author Impact method Stakeholders
1
 Impact categories

2
 Subcategories

3
 

(Foolmaun and 

Ramjeeawon 2013) 

New methodology based in 

percentages and scores 
W, LC, S - 

CL, FS, FL, EO, HS, 

SB, CH, CE 

Ciroth A and Franze 

J 

Performance and impact 

assessment based on a color 

scale 

W, LC, C, S, VC all All except CP 

(Traverso et al. 2012) LCSA W - 
CL, FS, WH, EO, 

HS, SB 

(Ekener-Petersen and 

Finnveden 2013) 

New methodology: social 

hotspots methodology 
W, LC, C, S, VC - all 

(Vinyes et al. 2013) 
LCSA (percentages and 

scores) 
W, LC, S - 

CL, WH, EO, HS, 

LE, PC, CE 

(Hsu et al. 2013) 
Method for quantitative and 

qualitative data 
W - 

FA, CL, FS, WH, 

FL, EO, HS, SB 

(Franze and Ciroth 

2011) 

Rating color scale and table 

assessment 
W, C, LC, S, VC - 

FA, CL, FS, WH, 

FL, HS, SB, T, LC, 

RI, LE, CE, PM, TD, 

C, FC, PS 

(Aparcana and 

Salhofer 2013) 
- W HR, WC, SER 

CL, EO, FA, FS, SB, 

Working conditions, 

Education 

(Manik et al. 2013) - W, LC, S, VC - 

FA, CL, FS, WH, 

FL, EO, HS, SB, T, 

AM, AI, DM, CH, 

LC, RI, CE, LE, PC, 

CE, TD, C, FC, PS 

(Arcese et al. 2013) - W, C, LC - 

FS, WH, SB, HS, 

FM, CP, T, AM, AI, 

DMCH, CE, LC 

(Lehmann et al. 

2013) 
No new W, C, LC, S - 

LE, WH, HS, LC, 

CE, CH, FM, C, AI, 

AM, PC 

Hosseinijou et al. 

(2013) 
- All All 

FA, HS, FS, FL, CL, 

EO, AM, LC, LE, 

CH, TD, ED,  
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1
 Stakeholders categories: Workers (W), Local Community (LC), Society (S), Consumers (C), and Value Chain actors 

(VC) 

2
 Impact categories: Human Rights (HR), Working Conditions (WC), Health and Safety (HS), Cultural Heritage (CH), 

Governance (G) and Socio-economic Repercussions (SER) 

3
 Subcategories: Freedom of Association and Collective Bargaining (FA), Child Labour (CL), Fair Salary (FS), Working 

Hours (WH), Forced Labour (FL), Equal opportunities/Discrimination (EO), Health and Safety (HS), Social 

Benefits/Social Security (SB), Feedback Mechanism (FM), Consumer Privacy (CP), Transparency (T), End of life 

responsibility (EL), Access to material resources (AM), Access to immaterial resources (AI), Delocalization and 

Migration (DM), Cultural Heritage (CH), Safe & healthy living conditions (LC), Respect of indigenous rights (RI), 

Community engagement (CE), Local employment (LE), Secure living conditions (SL), Public commitments to 

sustainability issues (PC), Contribution to economic development (ED), Prevention & mitigation of armed conflicts 

(PM), Technology development (TD), Corruption (C), Fair competition (FC), Promoting social responsibility (PS), 

Supplier relationships (SR) and Respect of intellectual property rights (IP) 

Table 5: review of the analyzed publications.  

Authors Year Document 
Place of the 

study 
Source Social priority 

(Foolmaun and 

Ramjeeawon 

2013) 

2013 Article Mauritius Int J Life Cycle Assess Comparison 

Ciroth, A. 

Franze, J. 
2011 Report Germany http://greendelta.com 

Hotspots, 

recommendations, 

apply UNEP 2009 

(Traverso et al. 

2012) 
2012 Article 

Germany,  

Italy 
Int J Life Cycle Assess Comparison 

Ekener-Petersen 

and Finnveden 
2013 Article Sweden Int J Life Cycle Assess Social hotspots 

(Vinyes et al. 

2013) 
2013 Article Spain, Brazil Int J Life Cycle Assess 

Evaluation and 

comparison 

Hsu et al. 2013 2013 
Conference 

article 
Taiwan 

20th CIRP International 

Conference on Life Cycle 

Engineering, Singapore, 2013 

new method for social 

impact assessment 

(Franze and 

Ciroth 2011) 
2011 Article Germany Int J Life Cycle Assess Product comparison 

(Jørgensen 2013) 

 
2013 Article Denmark Int J Life Cycle Assess 

Review, comparison 

and a critical on 

SLCA 

(Dreyer et al. 

2006) 
2006 Article Denmark Int J Life Cycle Assess Framework to SLCA 

(Jorgensen et al. 

2008) 
2008 Article 

Denmark, 

France, UK 
Int J Life Cycle Assess 

Comparison of SLCA 

approaches 

(Macombe et al. 

2013) 
2013 Review 

France, 

Finland 
Journal of Cleaner Production Product comparison 

(Hunkeler 2006) 2006 Article Switzerland Int J Life Cycle Assess 
Methodology and case 

study 

(Aparcana and 

Salhofer 2013) 
2013 Article Austria Int J Life Cycle Assess 

Methodology and case 

study (comparison) 

(Manik et al. 

2013) 
2013 Article USA, Australia Int J Life Cycle Assess 

SLCA of a product 

and Case study 
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(Arcese et al. 

2013) 
2013 Article Italy Journal  Sustainability 

Analysis of the social 

impact of an 

accommodation 

(Feschet et al. 

2013) 
2013 Article France Int J Life Cycle Assess 

Design a pathway for 

SLCA or New 

methodology 

UNEP/SETAC 2009 Report Over the world www.lifecycleinitiative.org 
Guidelines for SLCA 

of products 

UNEP/SETAC 2013 Report Over the world www.lifecycleinitiative.org 

Subcategories, Social 

indicators and data 

sources 

UNEP/SETAC 2011 Report Over the world www.lifecycleinitiative.org LCSA 

(Lehmann et al. 

2013) 
2013 Article Germany Int J Life Cycle Assess 

Applicability of 

SLCA Comparative 

analysis 

(Baumann et al. 

2013) 
2013 Article Sweden  Journal of Industrial Ecology 

SLCA evaluation and 

comparison  

(Jorgensen et al. 

2012) 
2012 Article Denmark Int J Life Cycle Assess 

Analyze of SLCA 

utility  

(Jorgensen et al. 

2010a) 
2010 Article 

Germany, 

Denmark 
Int J Life Cycle Assess 

Impacts of non-

implemented product 

life cycle 

(Benoit et al. 

2010) 
2010 Article 

USA, France, 

Germany, 

Sweden, Brazil 

Int J Life Cycle Assess 
A review of UNEP 

2009 Guidelines  

(Jorgensen et al. 

2010b) 
2010 Article 

Denmark, 

Australia 
Int J Life Cycle Assess 

Validity of the impact 

pathways in SLCA 

(Jorgensen et al. 

2009) 
2009 Article Denmark Int J Life Cycle Assess Utility for companies 

(Hutchins et al. 

2009) 
2009 

Conference 

article 
USA 

IEEE Int Symposium on 

Technology and society 

Social issues for 

decisions making 

(Weidema 2006) 2006 Article Denmark Int J Life Cycle Assess Social aspects in LCA 

(Norris 2006) 2006 Article USA Int J Life Cycle Assess 
Method and case 

study 

(Gauthier 2005) 2005 Article France J of Business Ethics CSR. Case study 

(Parent et al. 

2013) 
2013 Article Canada Int J Life Cycle Assess 

Role of SLCA 

towards sustainability 

(Reitinger et al. 

2011) 
2011 Article Germany, USA Int J Life Cycle Assess Framework for sLCIA 

(Parent et al. 

2010) 
2010 Article Canada Int J Life Cycle Assess sLCIA 

(De Haes 2008) 2008 Article Germany Int J Life Cycle Assess 
State of the art of 

LCSA  

(Swarr 2009) 2009 Article USA Int J Life Cycle Assess SLCA features 

(Ekener-Petersen 

and Moberg 

2013) 

2013 Article Sweden Int J Life Cycle Assess 

Hotspots 

identification. 

Case study 

(Zamagni et al. 

2011) 
2011 Article Italy Int J Life Cycle Assess Features of SLCA 

(Benoit-Norris et 

al. 2011) 
2011 Article 

USA, France, 

Germany, 

Belgium 

Int J Life Cycle Assess 

Sum up of 

Methodological sheets 

(subcategories) 

(Ekvall 2011) 2011 Article Sweden Int J Life Cycle Assess 
Nation, consumers 

and indicators 

(Hosseinijou et 

al.) 
2013 Article Iran Int J Life Cycle Assess 

Method and a case 

study. Comparison  
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Table 6 : Characteristics of Publications with a case study 

Authors Case study 

Follow 

UNEP/SETAC 

(2009) 

DATA 
Num. 

Indicators 

(Foolmaun and 

Ramjeeawon 2013) 
 PET bottle in Mauritius Yes Specific 11 

 Ciroth, A. Franze, 

J. 
Ecolabelled notebook Yes Specific, Generic 88 

(Traverso et al. 

2012) 
Photovoltaic modules Yes - 19 

 Ekener-Petersen 

and Finnveden 
Laptop computer Yes  Generic 54 

(Vinyes et al. 2013) Used cooking oil waste management Yes specific 11 

(Franze and Ciroth 

2011) 
Cut roses from Equador and Netherlands Yes Generic - 

(Macombe et al. 

2013) 

Biodiesel production at company, sector 

and state level. 
No Generic - 

(Hunkeler 2006)  Two detergents No Specific - 

(Aparcana and 

Salhofer 2013)  

Comparison of 3 Peruvian recycling 

systems 
Yes Specific 26 

(Manik et al. 2013)  Palm oil Biodiesel in Indonesia Yes specific Not found 

(Arcese et al. 2013)   Tourism: accommodation facility Yes Generic and specific Not found 

(Feschet et al. 

2013) 
Banana industry in Cameroon No Specific - 

(Lehmann et al. 

2013) 

Comparative technologies in water and 

fuel production 
Yes Generic 22 

(Baumann et al. 

2013) 
Automobile airbag system No Specific and Generic 1 

(Hosseinijou et al.) Material selection in Iran Yes Specific and Generic 27 

 

Table 7 : Example for illustrate scores of quantitative indicators for SLCA (Hsu et al. 2013).  

Indicator PRP Company data Percentage (100%) Score 

Positive Negative 

(Dreyer et al. 

2010) 
2010 Article Denmark Int J Life Cycle Assess 

Social impacts. Case 

studies 

(Dreyer et al. 

2010) 
2010 Article Denmark Int J Life Cycle Assess 

Social impacts. New 

indicators 

(Dreyer and 

Hauschild 2006) 
2006 

Letters to 

the Editor 
Denmark Int J Life Cycle Assess Goal and scope  

(Weidema 2005) 2005 
Letters to 

the Editor 
Denmark Int J Life Cycle Assess 

 Framework for 

SLCA 

(Oki and Sasaki 

2000) 
2000 Article Japan 

Packaging Technology and 

Science    

Social impacts of 

packaging 

(Lagarde and 

Macombe 2013) 
2013 Article France Int J Life Cycle Assess 

Find stakeholders and 

method of comparison 

(Lehmann et al. 

2011) 
2011 Article 

Germany, 

Spain 
Journal  Sustainability 

SLCA for decisions. 

Case studies 

(Benoit-Norris et 

al. 2012) 
2012 Article USA Journal  Sustainability SHDB and case study 

(Kruse et al. 

2009) 
2009 Article 

USA, Sweden, 

Germany 
Int J Life Cycle Assess 

Socioeconomic 

indicators. Case study 

(Norris 2014) 2014 Article USA Int J Life Cycle Assess Data collection 
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indicator indicator 

 

 

 

Rate of labor dispute 

involvement 

 

 

 

0.0053% 

 

 

 

0.0024% 

 

<25 1 5 

25-50 1.5 4.5 

50-75 2 4 

75-100 2.5 3.5 

100 3 3 

100-125 3.5 2.5 

125-150 4 2 

150-175 4.5 1.5 

>175 5 1 

 

Table 8 : Scores of qualitative indicators for SLCA by Hsu et al. (2013) 

Efforts on social issues Degree Indicator 1 … Indicator n 

Policy Establishment of policies that support 

integration of the measure into daily work 

0    

0.5    

1    

Communication Communication of commitment for the 

integration of the measure into daily work 

0    

0.5    

1    

Approach  Performance of systematic active control of the 

integration of the measure into daily work 

0    

0.5    

1    

Record All active communication and response are 

recorded 

0    

0.5    

1    

Response A system for handling complaints and 

suggestions has been established to ensure 

response 

0    

0.5    

1    

Total score     

 

Table 9 : Results of one sub-categories for the three disposal facilities in Foolmaun and Ramjeeawon (2013) 

Stakeholder Sub-category 

indicators 

Calculated percentage for 

Workers Fair salary Scenario 1 Scenario 2 Scenario 3 

 Satisfaction in wages 

paid by organization 

 

80 

 

36.25 

 

70 

 

Table 10 : The proposed scored system in Foolmaun and Ramjeeawon (2013) 

Sub-categories indicators Percentage Marks 

Child labour 0-20 4 

21-40 3 

41-60 2 

61-80 1 

81-100 0 

Fair salary 0-20 0 

21-40 1 

41-60 2 

61-80 3 

81-100 4 
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7 Figures 

Figure 1: Number of publications per year in the 21
st
 century. 

 

Figure 2 : Rating scale of social impacts by Ciroth and Franze (2011) 

 

Figure 3 : Scheme of a social assessment, by Ciroth and Franze (2011) 
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Figure 4 : Framework for research methodology by Manik et al. (2013) 

 

Figure 5 : Stakeholders perspective in a radar chart (Manik et al. 2013) 

 

Figure 6 : LCSA results (Vinyes et al. 2013)  

 

 


