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Life Cycle Assessment is an evaluation that will give useful information 
about successive stages alongside product full life cycle, from the 
purchase of the raw materials, production, consumption and waste 
recycling or elimination. This assessment will emphasize that the locally 
food production and consumption has the lowest environmental impact 
and is the most sustainable one. 
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INTRODUCTION 

A Life Cycle Assessment (LCA) considers all stages in a product’s 
life cycle from the gathering of raw materials for production to the return of 
waste materials to earth, air or water. A product’s total environmental 
impact is estimated by adding up the impacts at each of these stages.  

Between 1997 and 2007 the International standardisation 
organisation (ISO) published a series of standards which now serve as a 
guideline for conducting LCAs. Those standards are now available in 
Romania too.  

Progress towards standardisation at international (ISO) level has 
been slow; many countries see their reliance on detailed life cycle analysis 
as a technical barrier to trade. The European Commission should also 
support the creation of a "harmonised European life cycle analysis 
database". This would supply data for product declarations, possibly joining 
up with the UN environmental programme, which is already involved in this 
area. This proposal endorses the European Commission to extend the 
current eco-design rules from "energy-using" products to goods whose 
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design influences energy consumption, proposal which will be analysed in 
April 2009.  

The goal is to reach till 2012 an eco-product legislation, based on 
Life Cycle Assessment principles, a general scheme with specified 
standards for all products not just for one which became eligible through 
eco-labelling scheme. Till 2015 the EU Commission hope that 10% of the 
enterprises from common market to offer eco-product.  

 
METHODOLOGY 

Life Cycle Assessment  consists of four phases, as presented in 
Figure 1 [1, p.12]: 
1. Goal and Scope Definition 
2. Inventory Analysis 
3. Impact Assessment 
4. Interpretation 
 

 
Figure 1. The four steps and possible applications of the LCA methodology.  
(Source: ISO 14040, 1997) 
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Fig 2– Life Cycle Assessment scheme  
 

The Goal and Scope Definition phase is designed to obtain the 
required specifications for the LCA study: what questions do we want to 
answer and who is the intended audience? 

 The following steps must be taken: 
1. Defining the purpose of the LCA study, ending with the definition of the 
functional unit, which is the quantitative reference for the study. 
2. Defining the scope of the study, which includes the drawing up of a 
flowchart of the unit processes that constitute the product system under 
study, taking into account a first estimation of their inputs from and outputs 
to the environment (the elementary flows or burdens to the environment). 
3. Defining the data required, which includes a specification of the data 
required both for the Inventory Analysis and for the subsequent Impact 
Assessment phase. 

The Inventory Analysis collects all data of the unit processes of the 
product system and relates them to the functional unit of the study. The 
following steps must be taken: 
1. Data collection, which includes the specification of all input and output 
flows of the processes of the product system, both product flows (i.e. flows 
to other unit processes) and elementary flows (from and to the 
environment). 
2. Normalization to the functional unit, which means that all data collected 
are quantitatively related to one quantative output of the product system 
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under study, most typically 1 kg of material is chosen, but often other units 
like a car or 1 km of mobility are preferable. 
3. Allocation, which means the distribution of the emissions and resource 
extractions of a given process over the different functions which such a 
process, e.g. petroleum refining, may provide. 
4. Data evaluation, which involves a quality assessment of the data, e.g. by 
performing sensitivity analyses. 

The Impact Assessment phase aims to make the results from the 
Inventory Analysis more understandable and more manageable in relation to 
human health, the availability of resources, and the natural environment. To 
accomplish this, the inventory table will be converted into a smaller number 
of indicators. The mandatory steps to be taken are: 
1. Selection and definition of impact categories, which are classes of a 
selected number of environmental such as global warming or acidification. 
2. Classification, comprising the assignment of the results from the 
Inventory Analysis to the relevant impact categories. 
3. Characterization, which means the aggregation of the inventory results in 
terms of adequate factors, so-called characterization factors, of different 
types of substances in the impact categories, therefore a common unit is to 
be defined for each category, the results of the characterization step are 
entitled the environmental profile of the product system. 

The Interpretation phase aims to evaluate the results from either 
Inventory Analysis or Impact Assessment and to compare them with the 
goal of the study defined in the first phase. The following steps can be 
distinguished: 
1. Identification of the most important results of the Inventory Analysis and 
of the Impact Assessment. 
2. Evaluation of the study's outcomes, consisting of a number of the 
following routines: completeness check, sensitivity analysis, uncertainty 
analysis and consistency check. 
3. Conclusions, recommendations and reporting, including a definition of 
the final outcome; a comparison with the original goal of the study; the 
drawing up of recommendations; procedures for a critical review, and the 
final reporting of the results. 

The environmental impacts of food consumption patterns depend on 
several factors, including where and how food is produced, processed, 
packaged, preserved, distributed, prepared and disposed of. Here are some 
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negative aspects that are emphasized on long chain food distribution, like [3, 
p. 50 – 53]: 

- Greenhouse gas emissions, related to energy consumption for food 
production, processing and distribution, conservation and preparation, 
transport and so on.    

- Food and packaging waste, losses begin on the farm and continue 
through the retail chain to the consumer. 

- Transport, especially for the food which is distributed through 
hypermarkets, often located outside large cities and small towns, has not 
been fully evaluated. 

- Energy, use of energy for food production, conservation and 
household preservation and processing (refrigerators, freezers, dishwashers, 
microwaves). 

In the following figure it is shown a schematic representation of Life 
Cycle Assessment for food production at farm level, assessment that is 
continued with other evaluation depending on the distribution chain, a 
shorter one for local traditional shops and longer on supermarkets and 
hypermarkets distribution level [2, p. 98 – 110].  
 

 
Fig. 3. Schematic representation of the processes in LCA of agricultural 
production systems. 
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CONCLUSION 

Practice shown trough LCA analyze that the combination of cars and 
supermarkets can potentially lead to a spiral in environmental and social 
effects in suburban and rural areas, such as closure of local shops and 
difficulties for people without a car to purchase their food conveniently, and 
increasing environmental pressures from fuel use and air emissions. Another 
aspects are important factors in consume patterns of food consume, like 
income, lifestyle, tradition, and preferences all play a role. 

A practice that is promoted in closely linked to land accessibility 
where householders can grow their own food. In rural areas, home 
production accounts for a large share of consumed foods. 

This high level of self - sufficiency in food production or the 
possibility to buy from local shops is a good example of sustainable living 
which, due to its large scale, is likely to bring about important 
environmental and social benefits. These include reducing energy 
consumption in the production and transportation of food, as well as 
increased food security. The tradition of home production has its origins in 
necessity, but has become so much a part of Romanian culture that it may 
continue long after the economic necessity has disappeared. 

 
BIBLIOGRAPHY 

1.ARNE REMMEN, ALLAN ASTRUP JENSEN, JEPPE 
FRYDENDAL, 2007, Life Cycle Management A Business Guide to 
Sustainability, United Nations Environment Programme, p.12 

2.KIYOTADA HAYASHI, GÉRARD GAILLARD AND THOMAS 
NEMECEK, Life Cycle Assessment of agricultural production 
systems: current issues and future perspectives, International 
Seminar on Technology Development for Good Agriculture Practice 
in Asia and Oceania, Epochal Tsukuba, 25-26 October 2005, p. 98 – 
110  

3.UNITED NATIONS ENVIRONMENT PROGRAMME DIVISION 
OF TECHNOLOGY, INDUSTRY AND ECONOMICS 
PRODUCTION AND CONSUMPTION BRANCH, 2003, 
Evaluation of Environmental Impacts in Life Cycle Assessment, p. 
50 - 53 

 


