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Sustainable development 

Founded on the basis of ecological, social and 

economic development, sustainability has been 

generally accepted as a universal guiding princi-

ple for human activities. Working towards long-

term sustainable development requires methods 

and tools to help quantify and compare the im-

pact of providing goods and services 

(“products”) to the consumer and society at 

large based on the three pillars. Products exist 

because they fulfil an actual or perceived need 

[Rebitzer et al. 2004]. Life Cycle Assessment 

(LCA) is one of the methods addressing the eco-

logical aspect, which in combination with other 

tools such as risk assessment, is of great value 

in assessing ecological development.2  

Product life cycle 

Any given product is characterised by a “life cy-

cle”, which starts with design/development of 

the product, followed by resource extraction, 

production (of raw materials, as well as manu-

facturing and provision of the actual product), 

use/consumption, and concludes with end-of-

life activities. All these life cycle processes have 

an environmental impact due to resource con-

sumption and/or environmental emissions. As-

sessment of these potential impacts is possible 

through the LCA methodology [ISO 14040: 

2006]. The basics of LCA are briefly explained 

here with conclusions on the application. 
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What is LCA? 

The environmental impacts considered in LCA in-

clude those resulting from substance emissions into 

the environment and from the consumption of re-

sources, as well as other interventions (e.g. land 

use) associated with providing goods and services 

that occur along the process of resource extrac-

tion, materials production, product manufacture, 

use and consumption, and product end-of-life 

(collection, sorting, reuse, recycling, waste dispos-

al). In order to model and quantitatively assess the 

various impacts in the life cycle of a product, the 

LCA tool is used to calculate indicators of these 

potential environmental impacts. 

LCA thereby helps identify opportunities for pollu-

tion prevention, reductions in resource consump-

tion and optimisation of production processes. Ac-

cording to [ISO 14040: 2006], the methodology has 

four phases: 

• Goal and scope definition 

• Life cycle inventory analysis 

• Life cycle impact assessment 

• Life cycle interpretation. 



The interrelation of these elements and examples 

of applications are illustrated here: 

  

The goal and scope definition (*) of an LCA provide 

a description of the product system by defining the 

system boundaries and the so-called functional 

unit.  

This important basis enables alternative goods, or 

services, to be compared and analysed. The func-

tional unit is usually not just a quantity of materi-

al.  

Practitioners may evaluate, for example, alterna-

tive types of reactive dye products on the basis of 

1 kg coloured textile product with a defined col-

ouring effect – the service (fulfilment of need) that 

the dye provides. The amount of formulated reac-

tive dye required, called reference flow, can vary 

depending on the active substance amount and the 

quantity of formulation agents required to achieve 

the colouring effect.  

The Life Cycle Inventory analysis (LCI) (*), the core 

of an LCA, tabulates the consumption of resources 

and the attributable quantities of waste flows and 

emissions. Once completed, the LCI represents the 

material- and energy flows that are linked to the 

complete life cycle of a product, normalised to the 

functional unit (see above).  

Generally, inventory data on background processes 

such as energy generation and waste disposal, 

which represent the upstream and downstream 

processes of the manufacturing of, for instance, a 

chemical product, can be retrieved from life cycle 

inventory databases (e.g. the ecoinvent database 

[ecoinvent 2006]). 

Life Cycle Impact Assessment (LCIA) (*) provides 

the basis for analysing the potential contributions 
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of the resource extractions and wastes/emissions in 

a life cycle inventory to a number of potential im-

pacts.  

The result of the LCIA is an evaluation of a product 

life cycle, on a functional unit basis, in terms of 

several so-called impact categories (such as cli-

mate change, ozone depletion, toxic effects on 

human health, etc.). These are represented by 

quantitative indicators such as the global warming 

or ozone depletion potential. 

Life Cycle Interpretation (*) occurs at every stage 

in an LCA. If two product alternatives are com-

pared and one alternative shows higher consump-

tion of each material and each resource used, an 

interpretation purely based on the LCI can be con-

clusive.  

 

A practitioner, however, may also want to perform 

a cross-comparison of impact categories, particu-

larly when there are trade-offs between product 

alternatives, or if it is desirable to prioritise areas 

of concern within a single life cycle study.  

For example, CO2 emissions for one product may 

result in a higher climate change indicator than for 

another product, but the alternative involves a 

greater impact on ozone depletion with a higher 

potential of adverse effects on human health. 

These trade-offs are discussed in the interpretation 

phase by relating them to the goal and scope de-

fined for a particular study. 

Conclusions  

The combined elements of LCA methodology are 

used for identification of hot-spots and improve-

ment potentials, as well as for benchmarking and 

other product comparisons.  

It is a tool that offers increased awareness and de-

cision-making support that should be applied on a 

case-by-case basis and handled with care, specifi-

cally in relation to existing uncertainties and as-

sumptions.   

                                                                                                    

It is important to stress that LCA is a tool for rela-

tive comparisons in a specific con       text and as 

such, does not deliver absolute results on environ-

mental impacts. In that sense it can be compared 

to methods of cost estimation of alternatives, 

which also have to be carried out on a case-by-case 

basis and usually cannot be generalised.  

Specifically, the so-called “comparative assertions 

disclosed to the public” (see [ISO 14040: 2006) 

have to be properly interpreted and documented. 

They can only supply information on the compari-

son of specific life cycles with the same functional 

unit and in the same context. General statements 

regarding the superiority of one product versus an-

other usually cannot be made. 

 

 

A comprehensive, but concise overview of the LCA 

methodology and necessary background infor-

mation can be found in [Rebitzer et al. 2004; Pen-

nington et al. 2004], which also lists the most im-

portant literature on LCA as well as related life 

cycle inventory databases and life cycle impact 
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Euro Chlor 

Euro Chlor provides a focal point for the chlor-alkali industry’s drive to achieve a sustainable future through economically and 

environmentally-sound manufacture and use of its products.  Based in Brussels, at the heart of the European Union, this business 

association works with national, European and international authorities to ensure that legislation affecting the industry is worka-

ble, efficient and effective. 

The chlorine industry in Europe 

Euro Chlor represents chlor-alkali producers in the EU and EFTA regions employing about 39,000 people at 69 manufacturing loca-

tions. Almost 2,000,000 jobs in Europe are directly or indirectly related to chlorine and its co-product caustic soda (sodium hy-

droxide). These two key chemical building blocks underpin 55% of European chemical industry turnover (2007: € 740 billion). 

Focus on Chlorine Science 

This Focus on Chlorine Science (FOCS) is part of a series of leaflets aiming to clarify and consolidate scientific research in the 

field of chlorine industry. With the FOCS series, we want to facilitate the knowledge gathering of scientists, regulators and key 

decision makers. For further Euro chlor science publications, please consult http://www.eurochlor.org/communications-corner/

science-publications.aspx 
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