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INTRODUCTION

 Is consequential (cLCA) or attributional (aLCA) modeling the correct choice for life cycle
assessment? massive disagreement between LCA practitioners still exists on this subject.

Table 1. Main differences between aLLCA and cLCA.

Rule-based (e.g. ILCD
Handbook)

180 14040/44/49

» The ISO standards 14040 and 14044 do not distinguish between them.

OBJECTIVE

+ To contribute to a deeper understanding of the differences between aL.CA and cLCA in
food systems, showing how the choice can be decisive for the outcome of an LCA.

*  We do this by discussing the carbon footprint of barley, soybean meal and palm oil.

METHODS

+ Inventory data for barley (Denmark), soybean meal (Brazil) and palm oil (Malaysia)
from [1] were used.

+ In cLCA modeling the by-products are accounted for by substitution, and constrained
suppliers (those who do not respond to a change in demand for a certain product) are
excluded.

+ In aLCA price allocation is used and constrained suppliers are included.
» To reduce complexity, the effects related to land use change are excluded.
* For more details on modeling assumptions, see [2] and [3].

RESULTS AND DISCUSSION
Carbon footprint of barley, soybean meal and

palm oil
* In barley, the footprint for aL.CA is 43% higher than for
cLCA. More details are provided in figure 2.

Crude palm oil, at mill (kg CO,e/kg)

+ The cLCA footprint for soybean meal is negative because 30
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Table 2. Products and by-products in production
of barley, soybean meal and crude palm oil
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* In cLCA there is a credit from use of straw as fuel. In aL.CA there are no credits .
+ InaLCA, many processes obtain lower footprints, because straw used as fuel gets 40% Barley, at farm (kg CO,e/kg)
of the burdens. 03
+ In fertilizer production aLCA has an even lower footprint due to the low impact of 02
manure. In cLCA manure is not considered in the fertilizer mix as it is constrained. 01 I
00 . s - ——
C 0 N C L U S I 0 N S Field Fertiliser Diesel + Services, rgy Others
-0.1 - emissions transport capital st tution
» Results of aLCA and cLCA can be very different in some cases, affecting the outcome , goods
of a study. In some cases differences can be smaller. -
« The main differences between aLCA and cLCA are related to substitutions, allocation, | ** H Consequential (cLCA)
and to the inclusion vs. exclusion of constrained suppliers. -04 H Attributional (alCA)

+ Inclusion of constrained suppliers in LCA can be misleading for decision making, e.g.
demanding more manure because it has lower emissions than mineral fertilizer will
not lead to more manure being produced, as it is constrained by definition.

Figure 2. Contribution analysis for the carbon
footprint of barley, according to consequential
and attributional modelling.
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