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1. Introduction 
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1. Introduction 

1.3 Bioethanol uses 

What are the available bioethanol uses? 

Most common use:  

•Biofuels 
 

 

Other possibility: 

•Feedstock for chemical industry 

• Production of bioplastics  
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3. Land use change assumptions 

3.1. Direct land use change 

• From pastures to sugar cane fields – CO2 calculations 
 

 

 

 

 

 

 

 

 

 

   

*LUC = Land Use Change = changement direct d’affectation des sols 

 

 

Scenario – Sugar cane 
Emissions of CO2  

(t CO2/t HDPE) 
LUC* 

Best: 
Degraded pasture field without tillage 

-0.27 

Average:  
Pasture with minimal  management  
 field with reduced tillage 

1.8 

Worst:  
Well-maintained pasture  
 field with high tillage 

3.15 

Direct land use change Indirect land use change 



3. Land use change assumptions 

3.2. Indirect land use change 

• Sugar cane 
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3. Land use change assumptions 

3.2. Indirect land use change 

• From pastures to sugar cane fields – CO2 calculations 
 

 

 

 

 

 

 

 

 

 

   

*LUC = Land Use Change = changement direct d’affectation des sols 

 

 

Scenario  
Direct LUC Indirect LUC 

Sugar cane Sugar cane Sugar beet 

Best  
(t CO2/t HDPE) 

-0.27 
16%: 2.04 

-1.47 
100%: 12.76 

Average  
(t CO2/t HDPE) 

1.8 
16%: 2.21 

0.8 
100%: 13.78 

Worst 
(t CO2/t HDPE) 

3.15 
16%: 2.37 

2.84 
100%: 14.81 
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4. Results 
4.2. Payback time 

Payback time = time needed to recover an environmental gain after LUC 
emissions   

 

 

 

 

 

 

 

 

 

 

 

 

Crop 

HDPE 

Scenario 
Payback time  

(years) 

Sugar cane 

LUC 12 

LUC + ILUC (16%) 26 

LUC + ILUC (100%) 101 

Sugar beet ILUC (Belgique) 8 

Important stages Payback time 
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5.1. Conclusions 

 

•Importance of different steps:  

• Sugar cane  cultivation  

• Sugar beet  bioethanol production and cultivation  

 

•Without LUC/ILUC, climate change impact is highest for fossil HDPE 
 

•Importance of LUC/ILUC  

• Results can be reversed 

• Important payback time  
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5. Conclusions 
5.2. Perspectives 

•Other feedstock:  

• Wheat  1st generation 

• Wood residues  2nd generation 

• Algae  3rd generation 

 

•Complete LCA with all other environmental impact: 

• Fossil fuel depletion 

• Human toxicity 

• Water depletion 

• Etc. 

 

•Inclusion of consequential approach: 

• Effects on crops, plastics and biofuels markets 

Conclusions Perspectives 
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