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Biomass-to-end-use chains simulation - BioChainS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Supply chain and scenario tool 
 
Figure 1 shows the structure of the model BioChainS. The key modules are: 
 
Plant size optimisation & solid biofuel production calculation: The first step is to 
optimise plant sizes for different feedstock-cluster, their origins and used 
preparation technology (white pellets/briquettes, torrefied pellets/briquettes) 
hence marginal transportation costs exceed savings from scaling effects at a 
certain biomass preparation volume. 
 
Consumption costs & break-even distance calculation: In the next step the 
direct consumption costs of the produced biomass commodity is calculated. 
Therefor efficiencies for cofiring in coal fired power plants, (co)-gasification, small 
scale pellet boilers and the production of biochemicals and biomaterials are 
used. The derived costs give the initial values of the total cost functions defining 
each biomass-to-end-use chain including transportation. Main variables of these 
functions are for example volumetric and energy densities of the transported 
biomass, time and region dependent fossil fuel and labour prices, distance 
between feedstock and end user and end user type. The advantage of this 
methode is that a given capability to pay of the end user leads to maximum 
distances for different biomass commodities suitable for this consumer.  
 
Comperative biomass-to-end-use chain assessment: Total cost functions, 
minimum and maximum distances reflect a mobilisation potential of different 
biomass feedstocks treated with various preparation technologies. It will be 
linked with feedstock potentials of the various regions with respect to 
competitive utilisation of these resources. This results in biomass amounts that 
can be mobilised and consumed in different biomass-to-end-use chains as well as 
the costs of the mobilised amounts. 
 
Market diffusion: These ranking of biomass-to-end-use chains will be clustered 
for regions, feedstocks, preparation technologies and end users. A logit apporach 
will be used to convert this data into a deployment probability for each cluster. 
Diffusion restrictions will be formulated and resource competition of the 
biomass-to-end-use chains among themselves integrated. The model will be 
calculated on a yearly basis with different input data related to different 
storylines. These storylines are formulated and discussed within the SECTOR 
project and with YOU … 

Introduction  
 
Torrefaction is a promising technology that can convert biomass into dense 
bioenergy carriers to raise transportation efficiencies and ease handling. In order 
to investigate possible (dis-)advantages of deploying torrefaction technologies, 
the experimental work done within the FP7-project SECTOR (Solid Sustainable 
Energy Carriers from Biomass by Means of Torrefaction) is complimented by 
extensive desk studies and modelling work.  

Objective 
 
This poster shows the basic methodology and setup of the model BioChainS and 
used input parameters for the scenario simulation. Results from this model will 
be available until July 2014. The purpose of this work is twofold, 1) to introduce 
storylines that are capable of showing the impact of a wide range of political, 
environmental and economic variability on the development of biomass 
torrefaction technologies 2) and to give first examples on how they influence the 
competitiveness of different biomass-to-end-use chains in various scenarios. 

Storylines  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Torrefaction storylines and its key dimensions 
 
Expected results -  
Economic viability of applying torrefied biomass to provide different end users:  
Ambitous torrefaction growth: Large viability for a large amount of torrefied     
                   biomass because of strong EU supporting schemes for R&D, feedstock 
                   production and end use 
Resource constraints, High Tech: Large viability for a small amount because of  
                   strong international  supporting schemes for R&D, feedstock 
                   production and end use 
Conventional biomass growth: Small viability for large amount because of strong  
                   global supporting schemes for feedstock, production and end use but  
                   no real technological breakthrough 
Grey storyline: No supporting schemes, no technological breakthrough 

Outlook 
 
Next steps will be to 
1. discuss storylines, dimensions, parameter and trends , 
2. quantify the relevant parameters for implementation into BioChainS, 
3. simulate deployment scenarios,  
4. Conduct sensitivity analysis of main parameters 
5. and to disseminate results -> therefore please look up the deliverable D9.5 

available online in the beginning of Q3-2014 on the project homepage or 
leave your contact details and request. 

Legend: 
 

Circle size indicates biomass availability 
 

Shading indicates grade of market 
penetration of torrefied biomass 
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