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Background
 Sustainable palm oil: Certification is the most acknowledged choice
 But what is the benefit?

– GHG emissions
– Biodiversity and nature conservation
– Other impacts

 Crowdfunded project: https://lca-net.com/clubs/palm-oil/ 
 Launched November 2016
 Finalized August 2019
 16 members
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Project promoted and supported by RSPO
Carried out independently of RSPO

Picture: Jannick Schmidt. Sinarmas, Central Kalimantan 2018



Life cycle assessment (LCA)
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Methods

 Functional unit = 1 kg refined palm oil
 Scope: 2016 and Indonesia and Malaysia
 Land use changes and nature conservation included
 Consequential and attributional LCA model
 Very detailed models

– N-balances
– Peat emissions
– Oil mill boiler energy balance and stack emissionss
– Palm oil mill effluent (POME) model
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Data collection
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 Total industry
– Statistics and GIS
– LCA coefficients to close gaps

 RSPO certified: Assessment reports
– 634 estates (58% of all certified FFB)
– 165 oil mills (58% of all certified CPO)

minus =

Picture: Jannick Schmidt. Hanau palm oil mill, Sinarmas, Central Kalimantan 2018
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What do the data show?

Picture: Jannick Schmidt. UIE palm oil mill, United Plantations, Peninsular Malaysia 2017
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Where do the LCA results take us?
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-36%

GHG emissions

Biodiversity impact Respiratory inorganics

-20%

+3%

Picture: Jannick Schmidt. Nature conservation, Sungai Rungau estate, Sinarmas, Central Kalimantan 2017

Results of consequential LCA
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The devil lies in the detail…
- GHG emissions

Picture: Jannick Schmidt. Nature conservation, Hanau estate, Sinarmas, Central Kalimantan 2018
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0.3 m

Good water management
RSPO certified grower

Poor water management
non-certified grower

What matters? Peat and water management

Account for 22-45% of GHG emissions
Average: 73 cm  41 t CO2/ha*year
Certified: 57 cm  32 t CO2/ha*year

O2 CO2

Drainage
+ C

Peat = Organic soil (high carbon)

1.2 m

9Picture: Jannick Schmidt. Peat water management, Central Kalimantan 2018
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What matters? Biogas capture
 Anaerobic ponds methane
 POME emissions account for around 1/3 of GHG emissions
 Can be more than eliminated by biogas capture

Picture: Jannick Schmidt. Biogas digester tanks at UIE palm oil mill, United Plantations, Peninsular Malaysia 2017Picture: Jannick Schmidt. Anaerobic pond for POME treatment



What matters? Nature conservation
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 Nature conservation – how to calculate impacts?
– Net-saving = local saving minus remote impact
– Local saving: Avoiding local transformation of forest to oil palm (dLUC)
– Remote impact: Nature conservation does not reduce demand for palm oil 

=> land needed somewhere else (iLUC)
 1 ha*year nature conservation (mineral soil) = saves 1 tonne CO2

 1 ha*year nature conservation (peat soil) = saves 33-42 tonne CO2

Picture: Jannick Schmidt. Nature conservation, Sungai Rungau estate, Sinarmas, Central Kalimantan 2017



Conclusions
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 Model
– Detailed and compatible with SimaPro
– Runs with >600 estates and >150 oil mills
– Two sets of results:

• Consequential (cause-effect)
• Attributional (similar to PalmGHG)

 Results: RSPO certified vs. non-certified
– 36% lower GHG emissions
– 20% lower nature occupation
– 3% higher respiratory inorganics
– LCA guides what matters

Pictures: Jannick Schmidt. Tanjung Puting, Central Kalimantan 2018



Conclusions
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 What can the results be used for?
– Now the impact of certification can be measured!
– Companies can include the benefits of committing

to certified oil in their environmental accounts
– The industry can document that palm oil can be

produced more sustainable
– Inputs for next criteria for certification
– Now RSPO can set measurable targets for 

reductions in GHG emissions and biodiversity
impacts

Pictures: Jannick Schmidt. Tanjung Puting, Central Kalimantan 2018



What is next?
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 New crowdfunded project
https://lca-net.com/clubs/palm-oil/

 Features
– 2016  Time-series
– ID&MY  ID, MY, TH, CO, NG etc.
– All growers  estates, smallholders

 Become a member and:
– Shape the scope of the study
– Get access to all data and materials

Pictures: Jannick Schmidt. Tanjung Puting, Central Kalimantan 2018
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