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ABSTRACT

Total environmental impact in some areas will still rise as a consequence of the growing flow of
products and the activities to which they are leading. LCA approach include different tools for
implementation through process planning: ISO standards 14040-series, IPPC directive, national
legislative, influence of state/non-state organizations, mass media, etc. Described case study and used
LCA application and eco indicator method can be useful for more complex environmental analysis of
product influence.
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1. INTRODUCTION

Even if the biggest individual emissions are reduced, the total environmental impact in some areas
will still rise as a consequence of the growing flow of products and the activities to which they are
leading. For better SME competitiveness we need different approaches. LCA approach as one of
them, include different tools for possibly implementation through process of product design and
process planning by help: ISO standards 14040-series, IPPC directive, national legislative, influence
of state/non-state organizations, mass media, etc. Our aim is to investigate point of views SME,
ecological consulting companies, in view of LCA importance through developed questionnaire, LCA
case studies, etc. One of these first steps in this research would be presented here.

2. ECO INDICATOR, CLEANER PRODUCTION, LIFE CYCLE ASSESSMENT AND

MANAGEMENT (LCM/LCM)

Designers make decisions that influence the environment during the product's life cycle. So,
designers use ten guidelines for ecodesigne [1] (for example, “Do not design products, but life cycles,
Natural materials are not always better, Energy consumption, Increase product life time, Do not
design products, but services"), etc.

The Eco-indicator method can only be used in the creative and conceptual phases of the
design process. The method is also the basis for the calculation of eco-indicator scores for materials
and processes. On the other side, Cleaner Production is a 'win-win' strategy. It protects the
environment, the consumer and the worker while improving industrial efficiency, profitability, and
competitiveness. For products, Cleaner Production aims to reduce the environmental, health and
safety impacts of products over their entire life cycles, from raw materials extraction, through
manufacturing and use, to the 'ultimate' disposal of the product. Products themselves do not pollute: it
is the factories that made them, the trucks that transported them, the user who uses them and the
incinerator that burns them. So, Life Cycle Assessment (LCA) models the complex interaction
between a product and the environment “from cradle to grave”. It is also known as Life Cycle
Analysis or Ecobalance.

Life Cycle Management is all about making more informed business decisions - and chances are
that life cycle considerations are already influencing the decisions you are currently making in your
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business on a daily basis, such as those listed below: Which products to manufacture?, Design of the
product or service, How can LCA approach can be useful in company competitiveness ?, etc. Life
Cycle Management is not interchangeable with Life Cycle Assessment (LCA).

Life Cycle Assessment (LCA) is a specific method for systematically identifying, quantifying and
assessing inputs and outputs (i.e. sources of environmental impact) throughout a product or service's
life cycle. It is one of a range of tools that support Life Cycle Management, but does not have to be
part of adopting Life Cycle Management.

3. LCA OF BICYCLE FRAME PRODUCTION - CASE STUDY
In SETAC's Code of Practice, it is recommended that the LCA be split into five stages: planning,
screening, data collection and data treatment, evaluation and improvement assessment.

It is generally recognized that the first stage is extremely important. The result of the LCA is
heavily dependent on the decisions taken in this phase.
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Figure 1 Estimation of influence potentials for some environmental emissions of case study [8]

So, in Life Cycle Inventory step, the basis of LCA is the creation of a model that contains the
amounts of all inputs and outputs of processes that occur during the life cycle of a product. This
includes the production phase, distribution, use and final disposal of the product. To avoid we need to
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Figure 3 Diagram presentation of total
environmental influence of some processes [8]
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process of Al alloy extrusion [8]



collect too much data, we need to set boundaries ( Figure 1). By use an analytical approach for
determing the environmental impact (for bicycle frame [7]) of observed processes and materials we
can, with defined boundaries and restrictions in accessible knowledge database [2, 3, 4] (in version of
application SimaPro 7) [5] get screening results as the good basis for deeper analysis.

With information about each process and a process tree (Figure 2) of the life cycle inventory
of all the environmental inputs and outputs associated with the product — selected tube is the most
important part with processes (Figure 3 and Figure 4). The result is called table of impacts. CML and
SETAC describe a general approach, through the calculation of environmental effects. There are three
steps: classification and characterization, normalization and evaluation or weighting [1].

Analysis of results gives us results from two points of views: local and global (Figure 3). So,
with comparison these results it can be observed that production of Al alloys tubes by process of
extrusion has the most important influence in the global level of environment. On the side, surface
protection of the bicycle frame (Figure 3) has the most important environmental influence on the local
level of environment. Potential benefits of this simplified approach (more complex approach must
include more extensive database of processes and materials, more experts, developed company
network, more rich financial support, and last but not the least, more research time) at this level of
research can only suggest measures for improvement of the frame production at local level (Figure 5).
Processes of surface protection and point welding would be critical points in production process. For
example, process of surface protection can be improved by use paint on natural basis and deposition
of thinner layer of paint. Or, in process of welding by using special jig we can avoid process of spot
welding (Figure 5).

6. CONCLUSION

Potential benefits of this simplified approach (more complex approach must include more
extensive database of processes and materials, more experts, etc) at this level of research can suggest
measures for improvement of the frame production at local level.
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