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Background
 Life cycle assessment (LCA)
 Commissioned by RSPO
 ISO 14040 and 14044
 Purpose

1. environmental information on five oils,
2. taking out different vegetable oils: market 

responses and environmental consequences

 Oils:
– Palm oil
– Soybean oil
– Rapeseed oil
– Sunflower oil
– Peanut oil
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Methods and data
 Functional units

1. Comparing oils: 1 t refined oil (NBD oil*)
2. Reducing & compensating oil: 1 t reduced & 1 t increased 

refined oil (NBD oil*)
 Impacts

– GHG‐emissions (GWP100, measured in t CO2‐eq.)
– Biodiversity (land occupation, measured in ha yr)
– Water (blue water weighted by Water Stress Index, measured in 
m3 blue water eq.)

 Market responses and compararability => next slides
 Indirect land use changes (iLUC) => next slides

3*NBD oil: Neutralized, bleached and deodorized



Market responses and comparability (1 of 3)
 Market responses

– Oil system's by‐products => animal feed (oil meals)
– Changes in vegetable oils will have effects on feed markets 
(protein and energy feeds)

 Comparability of oil systems
– Different oils come with different amounts of feed co‐products
– Therefore equivalence of compared systems must be ensured
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Market responses and comparability (2 of 3)
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Market responses and comparability (3 of 3)
- By-products; two cases
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Most common case case:
 Palm oil
 Rapeseed oil
 Sunflower oil
 Peanut oil

Special case:
 Soybean oil

Demand for soybean oil
=> effect equal to palm ol

Demand for oils
=> effect = oil minus feed



Indirect land use changes
 Novel model used
 The iLUC – initiative (since 2010)
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More info at:
www.lca‐net.com/projects/iluc_model/



Indirect land use changes
 10% of global CO2 from LUC
 Driver => demand for land
 ‘Land’ is a global asset
 Cultivation requires capital inputs (assets)

– Tractor, Machinery
– ... and land

 How is ‘land’ produced? => Land transformation & intensification
 iLUC is caused by the use of productive land:

– Productivity of land
– 0.6 hectare year in Malaysia/indonesia = 1 hectare year in Europe 
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Results
- Impacts per tonne of oil
GHG‐emissions (t CO2‐eq.)
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Water stress index (m3 blue water eq.)

Land use (ha yr)
best

worst



Results
- What is behind the numbers?
GHG‐emissions (t CO2‐eq.)
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Results
- Reducing and compensating scenarios

11Scenario: small scale average



Results
- Reducing and compensating scenarios

12Scenario: small scale average

GHG‐emissions
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Results
- Reducing and compensating scenarios

Land use
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Results
- Reducing and compensating scenarios

Water stress index



Conclusions

 Results per tonne of oil
– Low impact oils: palm, soybean and rapeseed
– High impact oils: sunflower and peanut

 Reducing and compensating scenarios
– There are tradeoffs in substituting any particular vegetable oil
– Generally beneficial to replace high impact oils with low impact oils

 Improvement options for palm oil
– Reduce peat
– Capture methane from POME
– Increase yields (good management)
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