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ABSTRACT 

All stakeholders now accept sustainability as a guiding principle for public policy and corporate strategies. 

However, for most organisations, the real and substantial application of the sustainability concept remains 

the greatest challenge. The key challenge of implementation is how sustainability performance, in 

particular for products and processes, can be measured. This paper explores the status of the current 

product and process Life Cycle Sustainability Assessment (LCSA). Well established tools such as life 

cycle assessment are available for the environmental dimension. There is still a need for consistent and 

robust indicators and methods for the economic and social dimension. In addition to measuring the 

individual dimensions of sustainability, a comprehensive yet comprehensive presentation of the results is 

another challenge. As examples for communication tools for both experts and non-expert stakeholders the 

Life Cycle Sustainability Dashboard and the Life Cycle Sustainability Triangle are presented. 
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INTRODUCTION 

The paradigm shift from environmental protection towards sustainability and current developments in 

environmental and sustainability assessment methods and tools is the main drivers of scientific advances 

towards Life Cycle Sustainability Assessments (LCSA). Global society has undergone a paradigm shift to 

sustainability from environmental protection[1]. Sustainability not just focuses on environmental impacts, 

but consists of three dimensions: "environment," "economy" and "social well-being," in order to find an 

equilibrium or even an optimum for society[1,2]. 

In 1987, the World Commission of Environment and Development under the leadership of former 

Norwegian Prime Minister Brundtland described the concept of sustainable development [2]. It describes 

a development that can cover the needs of today's intact environment, social justice and economic 

prosperity, without restricting future generations to their needs. Preserving the natural environment is a 

prerequisite for a successful economy and social justice. Thus, in all areas of life, both nationally and 

internationally, the three pillars of sustainability — environment, economics, and social well-being — 

must harmonise [3-11]. 

These developments show the development of a 'traditional' to a 'modern' environmental policy. 

Obviously, the boundary between these two types is not sharp and "modern" is by itself not better than 

"traditional." The shift from reactive, national, one-issue and government-driven approaches to 

environmental protection based on end-of-the-pipe solutions into an active, internationally based, multi-

http://www.jetir.org/


© 2018 JETIR October 2018, Volume 5, Issue 10                                                   www.jetir.org (ISSN-2349-5162) 

JETIR1810A56 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 33 
 

criteria approach to sustainability based on integrated solutions can be seen as key paradigm shifting 

changes [12-17]. 

Various Approaches 

There are a variety of approaches to the economic dimension of sustainability to calculate costs and 

performance. The economic assessment is usual based on the cost of production (from a company point of 

view) and the cost of the life cycle (from a customer's perspective)[18,19]. 

The cost of a life cycle is the total cost of a system or product over a certain lifetime [20,21]. The 

synonyms "total costs" or "total cost of life cycle" indicate that all costs are covered; they are not assigned 

to a costing unit. When assessment and design (planning, accumulation and control) are restricted to 

actual costs, it can be referred to as the cost of the life cycle in a narrow sense[22]. Including further 

performance parameters, life cycle costing in a broader sense can be addressed. A key challenge for the 

cost of the life cycle is the different prospects when considering the costs of the life cycle[23]. The 

diversity of possible views for an investigation – from the perspective of manufacturers through 

customers' perspectives to societal perspectives – leads to a number of different methods. The term life-

cycle costing is therefore used for total cost of ownership assessments and for assessments of external or 

social costs. 

The term "Environmental life Cycle Costing" in the sense... of an assessment of all costs related to the life 

cycle of a product which are covered directly by one or more players in the product life cycle  and which 

is to be integrated into the decision-relevant future, is defined by a recent book prepared by a SETAC 

Working Group (EWG). Approaches falling within this definition are particularly meaningful for the 

LCSA, since they comply with the environmental dimension and prevent duplication[24]. 

The social dimension of sustainability reflects the impact on society of an organisation, product or 

process. Social benefits can be estimated by analysing the impact of the organisation on local, national 

and international stakeholders[25-26]. Most social indicators measure to what extent societal values and 

goals can be achieved in the particular spheres of life or politics. However, many social issues that are not 

easy to quantify for performance measurement. A number of social indicators therefore include quality 

standards of organisational systems and activities, including operating principles, procedures and 

management practises. These indicators address social issues specifically, such as forced labour, working 

hours or trade union existence. 

The subject of SLCA is still in its infancy, but more and more scientists and institutions are involved in 

SLCA research. Jørgensen et al. published a review and current challenges of SLCA [27-29]. UNEP has 

recently published a Social Life Cycle Products Assessment Guideline[30] on overall concepts and 

methods for SLCA. 

However, the selection and quantification of social criteria remains one of the main challenges in the 

implementation of the sustainable concept. Research needs and consensus needs of the stakeholders 
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involved remain. A standardised set of indicators is not currently used uniformly, but operating indicators 

are available. In total, over 150 proposals for social objectives and indicators were made through 

extensive research on sustainability indicators that focus on the "social" dimension[31]. 

 

CONCLUSION 

The analysis showed that a variety of social goals and indicators address various subjects, such as politics, 

society, the rights of women or health, that can be divided into individual needs, e.g. human health 

protection and improvement, balanced settlement structure, education and so on, and social objectives 

(e.g., social responsibility in companies, examination of the size and distribution of population). The 

diversity and quality of the over 150 social sustainability indicators identified show that a coherent and 

practical approach to product or process social indicators cannot be directly followed. Moreover, the 

analysis has shown that only very few indicators can be assigned directly to products or processes. There 

are references to organisations for many indicators including the UN Global Compact, the existence of a 

working committee or the availability of an annual report (usually businesses). However, most indicators 

are applicable to areas/countries, such as the HDI, road density, health expenses in per cent of the GDP or 

the number of recipients per 1000 population. There are also certain policy aspects to some social 

indicators, such as the representation of the disabled, the HFI and municipal debt (debt of communities 

and organisations per citizen). As a result, an operationally viable approach is difficult to attribute directly 

to products or processes no straightforward applicable social indicators. Indicators from a different 

reference level (organisations, regions) should therefore be used and the product relationship should 

therefore be established using appropriate methodological assumptions. 
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