
Materials and Methods
Applied method
The method used for conducting a comparative LCA-screening of rapeseed oil and
palm oil is based on ISO14040-43. Only selected elements of the LCA-screenings are
shown on this poster
Goal and Scope

Functional unit
      The functional unit is chosen as 1 kg crude rapeseed oil and 1 kg crude palm
      oil. The oils are assumed as completely substitutable

Scope
      Two differnt approaches to system delimitation are applied (attributional and
      consequential) in order to assess the effect on the result of the LCA.

What is traditional (attributional) system delimitation in LCA?
Affected processes are assumed to be represented by average data for the
specific used product.
When one process has multiple product outputs co-product allocation is handled
by using allocation factors

What is consequential system delimitation in LCA?
Affected processes are assumed to be represented by marginal processes
Co-product allocation is avoided by system expansion

Life Cycle Impact Assessment (LCIA)
   The Danish EDIP96 method is used for the LCIA. EDIP does not include land-
   use. In stead the method for land-use is based on Weidema and Lindeijer (2001)
Data
   The inventory is primarely based on existing data from previously LCAs and
   LCI databases. The primary data are obtained from LCAfood (2003) and
   Unilever (2004)

Introduction

Background
European Environmental Agency indicates that an increasing share of the EU's
environmental impact takes place outside the EU. Thus, I argue there is a need for
LCAs on global production and consumption patterns
The approach to system delimitation in LCA may determine the outcome. In recent
years system delimitation in LCA has been discussed. Development from
attributional (traditional) to consequential LCA. The two approaches are described
in Weidema (2003)
Agricultural commodities are to a large extent traded in the global market and are
often substitutable and co-produced with other products. Furthermore these co-
products are also often substitutable and traded in the global market

Aim
What is the effect on the result related to the approach to system delimitation?
Attributional and consequential approach
What are the consequences for the setup of the investigated system - which
processes and related product systems are considered as affected?
What is the added value by adopting the consequential approach in stead of the
more traditional approach?

Case
Comparative LCA-screening of rapeseed oil and palm oil
The LCA-screening is conducted using both an traditional (attributional) and a
consequential system delimitation
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Results
Results and Discussions
The result shows significant different results depending on the approach to system
delimitation - the result differ with up to a factor ~200 in the case of land-use in the
rapeseed production. However, the approach to system delimitation does not change
the overall result for any of the included impact categories when comparing rapeseed
and palm oil

Key factors related to system delimitation that affect the result
Co-product allocation

      It does not seem like there is coherence between the discplaced system in the
      consequential LCA and the allocated share in the attributional LCA - the
      differences vary from a factor of +6.5 to -208.
      In spite of the inconsistency of existing available LCI data, future LCAs on
      global commodities clearly should assess the importance of adopting either the
      one or the other approach to system delimitation

Energy
      The approach to system delimitation in the case of marginal versus avarage
      electricity can not be ascribed to the differences in the result. This is because
      the emissions that causes global warming, acidification and eutrophication all
      have their main contributors in the agricultural stage which is not energy
      related.
      Still, care should be taken in relation to electricity in future LCAs global
      commodities, especially when dealing with energy intensive products

Land-use
      In the study it is assumed that increase in the production of palm fruits, soy
      beans and coconuts take place due to transformation of natural forest, while
      increase in rapeseed production in the EU is met by using additional fertilizer.
      However, these assumptions can be questioned because they are dependant on
      the marginal affected land - is it actual natural forest that are transfomed and
      not grassland, preforests or old rubber plantations?
      Thus, in LCAs of large material flows of global traded substitutable
      commodities, it may be hard to identify the actual marginal affected land
      (nature type). Furthermore the agricultural regulation in the affected
      region may cause some constraints on the production, and thus be of certain
      importance in relation to the consequential approach

Further work:
The LCA-screening presented in this poster is a part of a Ph.D. project: Vegetable oils as global commodities - LCA and regulation of domestic and foreign environmental impacts. Jannick Schmidt,
Department of Development and Planning, Aalborg University, Denmark. Duration 2003-2007. For further details, see: http://www.plan.aau.dk/~jannick/current_research.htm
References:
EDIP96, The EDIP96-method is described in Wenzel et al. (1997) and Hauschild and Wenzel (1998). Since then, the method has been opdated several times. All updates are included in the SimaPro pc-
tool, in which the LCA-screening has been conducted.
EEA (2003), Europe's environment: The third assessment . European Environmental Agency (EEA), Copenhagen.
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Conclusions
The purpose is to investigate the consequences of adopting either the consequential
or the attributional approach to system delimitation in a LCA:

What is the consequences for the result of the LCA?
It is concluded that the results of the LCA heavily depend on the system
delimitation. However, adopting the one or the other approach does not change the
overall conclusion in the actual case; i.e. that palm oil seems like a better environ-
mental alternative than rapeseed oil concerning global warming, acidification and
eutrophication, and that the opposite is the case concerning land use. But the
contributions to the included impact categories vary up to a factor of 200
depending on the approach to system delimitation

What is the consequences for the setup of the investigated system? - which
processes and related product systems are considered as affected?

Using the attributional approach, the investigated system only includes the product
systems for rapeseed oil and palm oil. Using the consequential approach, the
product systems for four oil crops and five milling processes are included. Keeping
the different LCA results in mind, the attributional LCA may be seen as a too
simplified picture of reality, when dealing with decision support to political and
regulatory decisions. On the other hand market forecasts, which are the
prerequisite for system expansion, may also cause uncertainties in the result

What is the added value by adopting the consequential approach?
This study shows that regulation of one commodity may affect several other
commodities in the global market. Thus, applying regulations based on LCA may
lead to undesired effects if the consequential approach is not taken into
consideration. Hidden within the goal and scope definition, the attributional
approach simply cuts off too many potential important side effects when dealing
with global traded large material flows of substitutable commodities. On this
background it is recommended to be extremely aware of the approach to system
delimitation in LCA. In this respect it is of great importance to focus on the
questions that the LCA is intended to answer. Thus, I see a need for more focus on
the approach to system delimitation in the future - especially related to land use

Abstract
In the European Environmental Agency's third assessment of Europe's Environment
they conclude that the EU has stabilized its own resource use at the expense of
increased resource use outside the EU. I argue, that there is a need for life cycle
assessments of different patterns of global production and consumption. This poster
discusses the system delimitation of such "global" LCAs on large material flows in
the case of agriculture. The two main approaches to system delimitation are;
traditional (attributional) LCA versus consequential LCA.

The study of system boundaries is based on a case study of a comparative LCA-
screening of rapeseed oil and palm oil. These two commodities represent a global and
a local system that can supply the EU with fat. Some essential elements of the
product systems are tested for the attributional versus the consequential LCA.

It is concluded that the results of the LCA heavily depend on the approach to system
delimitation. The result of the LCA varies with up to a factor 200 depending on the
approach to system delimitation. Using the attributional approach, the investigated
system only includes the product systems for rapeseed oil and palm oil. Using the
consequential approach, the product systems for four oil crops are included. Hence,
the attributional LCA may be seen as a too simplified picture of reality, when dealing
with decision support to political and regulatory decisions. Thus, applying
regulations based on life cycle assessments may lead to undesired effects if not the
consequential approach to system delimitation is taken into consideration. Hidden
within the goal and scope definition, the attributional approach simply cuts off too
many potential important side effects when dealing with global traded large material
flows of substitutable commodities. Thus, I see a need for more focus on the
approach to system delimitation in the future.


