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[bookmark: _GoBack]Aim and scope
The aim of this work is to produce an international study that depicts technical and market strategies to facilitate a transition from current conditions (linked to first generation (1G) biofuels and biopower) to a feedstock supply system for large-scale cellulosic biorefineries. A highlight of the study is the review of important biomass quality attributes and their functional value to different (energy) conversion pathways. Feedstock marketed and traded for 1G biofuel production (i.e., vegetable oils, sugar, and starch crops) are global commodities with established quality and trade standards. Although not all types of woody feedstock are yet regarded global commodities, quality and trade standards exist and additional (e.g., for torrefied pellets) are under development. Cellulosic biorefineries are very sensitive to feedstock specifications as they affect handling, conversion yield and plant economics, among others. However, there is yet little understanding how to grade biomass, i.e., how to measure and value specific quality attributes of the feedstock, particularly with respect to herbaceous biomass. 
Distinction from recent Intertask work
“Developing the Global Bioeconomy: Technical, Market, and Environmental Lessons from Bioenergy” covered four main areas: (1) Cellulosic biorefining pathway options and their respective techno-economics; (2) market and logistics lessons from bioenergy in 1G biofuels and biopower; (3) market requirements for commoditization; (4) logistical transition strategies. Given this recent work and the scope suggestion of the study (above), it may make sense to rename this study (tbd in Stockholm).
Draft outline and research questions
1. Introduction: aim, scope, outline 
2. Lessons from 1G biofuels and biopower 
· Snapshot of current industry standards in terms of quality attributes, measurements and standards (including trade codes, etc.)
· Derive a blueprint for market and logistical conditions that were in place or needed to be met to create the current framework
3. Biorefinery feedstock requirements 
· Conversion pathway overview and relation to feedstock choices
· Justification for narrow feedstock specifications
4. Biomass quality definition 
· Which biomass attributes are the most relevant (for which conversion pathway)? (e.g., moisture, particulate matter distribution, etc.) 
· How can we measure these attributes? 
· Is there a need for new standards? What do current standards already cover?
5. Functional value / Grading 
· What are ways to define a functional value, i.e., grading of biomass
· Is it related to the conversion pathways?
· Is it related to the market platforms?
· As a consequence: can we measure the (market) value of the processing system?
· What attributes change to what extent under which processing system?
· What is the value in that change?
· Is there a need for new standards? What do current standards already cover?
6. Market transition 
· Survey of logistical concepts
· Survey of market concepts
· Gap analysis on current vs. future concepts/requirements
· standards and requirements
· market conditions
· logistical set-ups
7. Conclusions 
Participants / Interest / Expertise Roster
	Sections / Tasks 
	Participants (tbd)

	1
	INL

	2
	Someone from Intertask Book Chapters 5 & 6, e.g., Finland, or NL?

	3
	INL

	4
	DTI, DBFZ

	5
	DTI, DBFZ

	6
	SEI, Wild & Partner?

	7
	All


Budget and draft timeline
Total budget as indicated in Task 40 Kick-off meeting: € 18,181 ($/€ conversion rate: January 2016)
INL does not require Task 40 budget. Budget can be distributed among other participants
May 2016: Draft proposal discussion during Stockholm meeting
Summer 2016: Approval/Revision
Fall 2016: Start of study
Spring 2016: Draft results 
Summer 2016: Final results 
Fall 2017: Edited version online on Task 40 website
Contacts
Patrick Lamers, patrick.lamers@inl.gov; J. Richard Hess, jrichard.hess@inl.gov 

Appendix: DBFZ proposed items for Sections 4 and 5
Biomass quality definition and grading
· “Logistic” needs to be separated and defined e.g. into e.g. transport, handling, storage
· Requirements on quality have to be separated along the value chain into 
· Sustainability and other requirement to biomass source (e.g. existing ones: FSC, PEFC)
· Logistic requirements from source to preprocessing (e.g. existing ISO 15234-1 regulation of processes to adhere to quality requirements and ensure confidence)
· Preprocessing requirements
· Fuel specification and classes (e.g. ISO 17225-1…8)
· Logistics from preprocessing to wholesale/end use (ISO 15234-2…4 for pellets, briketts, chips, quality assurance processes)
· End use requirements (including regulations on emissions etc.)
· By-product/waste disposal requirements
· Quality definition will be based on the selected biorefinery routes 
· Quality has to be defined for original (untreated) biomass and preprocessed biomass (intermediates); all demands originate finally from end user demands
· Encompassing different biomass sources such as
· Stemwood (solid volume)
· harvesting residues (wood)
· processing residues (wood) from saw mills, paper mills (e.g. black liquor), further processing
· landscaping residues
· agricultural residues (various straw fractions, bagasse, rice husks etc.)
· scrap wood
· energy plants (short rotation crops, elephant/napier grass etc.)
· Intermediates quality needs to be differentiated e.g. by
· Level 1 intermediates (e.g. physical treatment such as cutting, shredding, sieving, drying): white pellets or briquettes, slabs, chips
· Level 2 intermediates (e.g. Level 1 + advanced thermal treatment): torrefaction, HTP, steam explosion etc.
· Level 3 intermediates (e.g. complex treatment): gases, liquids (oils), sludge and solids via pyrolysis, gasification etc.
· Quality definition needs to be appropriate for coming applications as well (e.g. base chemicals, plastics, bio-pesticides, resins, building materials, insulation) and also for new feedstock
· Functional value: depends on possible revenues from end user markets and the overall costs of the supply chain -> as function of quality requirement for processing
· Research: 
· existing standards on quality and measurement for the above or part of it
· literature research of R&D on quality requirements of biorefinery routes
· development of a methodology to establish groups along the value chain for different value chains (biomass -> pretreatment -> processing -> end uses)
· Gap analysis for missing quality definitions
· definition of quality requirement (including methods) according to the groups and gaps -> already covered and new ones needed
· special attention to non-technical requirements in the field of sustainability
· recommendation for further research and standardization processes
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