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1. Review the key (inter)national standards around bio-based 
product LCA. 

2. Create a standardised inventory data protocol for 
stakeholders wishing to collect and publish company or 
process specific Australian bio-based LCI data.  

3. Generate key common underpinning Life Cycle Inventory 
data in 4-5 areas of the bio based materials with not less 
than 25 unit processes in total.  

4. Disseminate the project results and promote the use of LCA 
to the Australian bio-based industry. 

 

Project had four distinct tasks: 
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Standards affecting LCA of 

bio-based materials and 

products 



Summary 

 There no standards directly related to LCA of bio-
based products. 

 Biofuel standards have many provisions relevant to 
bio-based products which may be adopted for bio-
based products. 

 LCA and carbon footprint standards such as ISO 
14044 and ISO 14067 have important provisions 
which affect the assessment of bio-based products. 

 There are a number of environmental product 
declaration (EPDs) which have provisions which 
affect bio-based product assessment. 



ISO 14044 - Life Cycle Assessment, Requirements 

and Guidelines. 

This means that 
companies doing LCA 
are compelled to include 
environmentally relevant 
impact categories. 
 
e.g.  Land use,  
        Water use 
 

 “The selection of impact categories shall reflect a 
comprehensive set of environmental issues related to the 
product system being studied, taking the goal and scope 
into consideration.”                                                              

 

 



AusLCI impact  assessment coverage 

 Resource Depletion 

 Fossil fuel depletion 

 Minerals depletion 

 Water depletion 

 Climate change  

 Ozone layer depletion  

 Acidification 

 Eutrophication 

 Photochemical oxidant formation  

 Human toxicity (air, water and soil pollution) 

 Eco-toxicity (air, water and soil pollution) 

 Land occupation and land transformation  
 

 



ISO 14067 - Greenhouse gases — Carbon footprint 

of products . 

 This standard gives no credit for temporary storage 
in the calculation of carbon footprint. 

 Allows a supplementary figure that does include 
temporal aspects to be calculated and reported 
separately. 

 The timing of GHG emissions and removals relative 
to the year of production of the product shall be 
specified in the life cycle inventory. 

 

 

 AusLCI does not currently add timing to the 
inventory 
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ISO 13065 - Sustainability criteria for bioenergy 

 Currently at committee draft. 

 Is looking closely at allocation approaches. 

 Carbon stock change from land use needs to be 
explicitly dealt with.  

 Alternative fate of biomass use needs to be taken 
into account. 



PAS 2050 - Specification for the assessment of the life cycle 

greenhouse gas emissions of goods and services. 

 



PAS 2050 - Specification for the assessment of the life cycle 

greenhouse gas emissions of goods and services. 

 A calculation approach is provided for taking account 
of carbon storage and delayed emissions in Carbon 
Footprint assessment – results need to be published 
separately though. 

 

 Emissions from Direct Land Use Change (due to 
carbon stock loss in biomass and soil) are linearly 
amortised over 20 years. 



DIRECTIVE 2009/28/EC - Promotion of the use of 

energy from renewable sources. 

 Has thresholds for greenhouse gas emissions reductions 
as compared against conventional fuel benchmarks before 
fuel can be included as part of renewable fuel targets. 
 Currently 35% 

 2017 raised to 50% 

 2018 raised to 60% 

 Allocation of co-products based on energy content. 

 Waste agriculture residues (eg bagasse) can be 
considered to have zero GHG emission up to the 
point of collection. 



International EPD System -  Product Category 

Rules for plastic in primary forms 

 The bio-based material content shall be declared as 
percentage of product content. 



EN15804  Environmental product declarations  — Core rules 

for the product category of construction products 

 Renewable resource use needs to be declared in the 
EPD. 

 Biogenic carbon needs to be allocated reflecting its 
physical flow and not the allocated flow when any 
form of allocation is being undertaken. 



Allocation 

$40 per M3 

$10 per M3 
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AusLCI requirements and bio-

based products 



Adoption of EN15804 method for recycling and 

energy recovery 

 Important for energy recovery from bio-based 
materials. 

 

 Credits are provided to a products which contributes 
to energy recovery at the end of its life. 

 

 Only the net biofuel exported is given the credit. 



Emissions timeframe 

 Where emissions from processes occur over a 
greater than 10 year period then a description of the 
timeframe of the emissions shall be included. 

  

 No standardised way in inventory to account for 
time as yet.  Currently it will be included as a 
comment beside the flow. 



Land use categories  

 Use globally consistent land use class list instead of 
Australian Land Use Classification system. 

 Australian Classification system is extensive linking 
“damage” or “impact” to the classification system 
was not possible 

 LCA is a global tool and supply chains cross many 
boarders so a generic classification system is 
needed. 



Life Cycle Inventory for bio-

based products 



Challenge 

 Its not practical to develop inventory for 
novel processes and materials. 

 Most data are not published 

 Processes often confidential 

 Technology is immature and may change 
relatively rapidly 

 Aim was to publish available data that 
assist the LCA of bio-based products.   

 Data needed to be readily available – budget only 
covers the formatting and compliance reviewing 
of the datasets. 



LCIs Included 

 Maize (4) 

 Agriculture residues (7) 

 Ethanol (3) 

 Forestry(10) 

 Landfill bio-based materials (13) 



Ethanol from Molasses 

 Based on Sarina Plant in QLD 

 Sugar data from AusAgLCI 

 Ethanol data based on Sucrogen published 
LCA results. 

 



Ethanol from Molasses GHG 



Ethanol from Molasses GHG 

including CO2 in crop 



Ethanol from Sorghum 

 Based on Dalby Plant in NSW 

 Typical grain to ethanol plant data used on 
advice from Dalby with data from US  
(Wang 2012)  



Ethanol from wheat and starch waste 

 Based on Manildra plant 

 Wheat data from AusAgLCI 

 Ethanol data inferred from  Manildra 
reports 

 



Ethanol, Manildra 

 Determined the 
balance from 
wheat and from 
starch waste. 

 Many allocations 
through this 
production chain. 
 

 



Forestry 

 Data sourced from published papers from 
Forest and Wood Products Australia. 
England et al 2012, 2013). 

 Includes softwood and hardwood 
production. 

 10 Products in all. 

 



Products 

Hardwood  

 High value sawlogs 

 Low value sawlogs 

 Veneer logs 

 Pulp logs 

 Poles 

Softwood 

 High value sawlogs 

 Low value sawlogs 

 Pulp logs 

 Poles 

 Woodchips 



Maize 

 Used as an input to starch polymers such 
as Plantic. 

 Data was source from Gross Margins and 
updated with help from GRDC experts. 



GHG impact per kg Maize 

 Impacts heavily effected by water and Nitrogen 
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Landfill bio-based products 

 Based on approach outline in National Inventory 
Report and based on IPCC guidelines 

 Critical factors is degradable organic fraction (DOC) 
and fraction of DOC which dissimilates in landfill 
(DOCf) 

 NSW Department of Primary Industries has worked 
extensively on this issue with regard to wood in 
landfill. 

 Leachate emissions and treatment not yet included 
in the inventory. 



1kg Wood in landfill GHG of Landfill by state 
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1kg Wood in Landfill GHG emissions over time 
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1kg Wood in Landfill  GHG results for three DOCf assumptions 
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Agriculture residues 

 Bagasse from Sugar production. 

 Cotton seed from cotton production. 

 Straw from wheat – 6 regions. 

 

 Using data developed in AusAgLCI database 
and adding allocation for coproducts. 



Challenges for Bio-based LCA 



Carbon balance 

 Completing a full balance of fossil derived 
and atmospheric carbon through the 
product system. 

 Accounting for timing of carbon flows and 
carbon storage. 

 Accounting for direct and indirect land use 
change. 

 Determining the environmental load 
assigned to the use of co-product’s and 
residues and wastes. 



Timing of Emissions 



Timing of emissions, why worry? 

 Idea behind “bio-based” from perspective 
of climate change was that CO2 is in a 
short-term cycle between atmosphere and 
plants : no net effect   

 



Timing of emissions, why worry? 

But how short is 
short?? 



Timing : worth to worry about ! 

 Not as easy as we thought in 2004… 

 Forestry has longer cycle than annual crops 
(storage in nature: uptake long time after 
harvest) 

 Wood products have longer life time than 
e.g. biofuels (storage in economy: emission 
long time after harvest) 

 



Effect of emission “delay” 

 

 
Emission at t=80 



Effect of emission “delay” 

 

 



Storage and crop rotation cycle 

Source  : Guest et al. 2012 

Longer rotation is not 
climate neutral (zero)  

Except if product is stored in 
economy for 50 years or more 



Challenges 

 Not so much in the calculations but in the 
assumptions :  

 Time horizon (100 years ?) 

 Lower limit (10 years?) 

 Indicator (GWP ?) 

 



Time horizon : CO2 

 Not so much in the calculations but in the 
assumptions :  

 Time horizon (100 years ?) 

 Lower limit (10 years?) 

 



Time horizon : CH4 

 Not so much in the calculations but in the 
assumptions :  

 Time horizon (100 years ?) 

 Lower limit (10 years?) 

 



Temperature in 2114 

 

 



Conclusions 

 Current approach of standards is correct 
one : don’t add the effects of timing to 
other effects 

 Keeping them separate means visible 

 More discussion necessary to decide what 
we need to measure 

 



Next steps to Promote 

Bio-based LCA 



Poll 

 



Poll 

 



Add to LCI data resources 

 Continue to grow the inventory base for 
common inputs to bio-based products. 

 Char production inputs 

 Char production 

 Bio-based building materials – strawboard, 
compressed rice hull products etc.  



Develop EPDs for bio-based products 

 Green Building Council now provide credit 
points for LCA’s and products with EPD’s 



Develop EPDs for bio-based products 

 ALCAS/ALCANZ are launching national EPD 
schemes based on the International EPD 
System. 



Watching brief on international bio based 

certification schemes 

 Important to make sure sensible schemes 
are developed based on life cycle approach 

 Need to align our inventory processes to 
these schemes where possible. 



Development of Indicators 

 Land use and land quality remain poorly represented 
in LCA. 

 Caring for our Country project is funding CSIRO in 
the development of soil quality indicators. 

 GRDC sponsoring ALCAS workshop in May 2014 to 
kick off this work. 

 ALCAS Impact Assessment Committee is reviewing 
ALCAS Best Practice Guide to LCIA in Australia. 



Future Sector Engagement 
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