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Motivation

• Is decentral biofuel production economic?

– limited economies of scale

• possible advantages

– regional added value

– mitigate transport volume

– mitigate
low energy density
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Vision

• optimal choice of

– feedstock suppliers

– logistic network

– plant location

– plant size

– catchment area

• many factors
to consider
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Vision
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Required Data

• feedstock potentials (technical)

• market price (and development)

• transport modes & costs

• routes

• conversion possibilities (and scaling)

• product costs (feedstock, output, wastes)

• regional influences (labor, invest., infrastructure)
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Feedstock Potentials 
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http://iung.neogis.pl/geoportal/

http://iung.neogis.pl/geoportal/


Logistics Concept
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Conversion Parameters
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Scenario Simulation

• target values

– return on investment

– total amounts (ramping up)

• many free variables

• many more variations
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Simulation Efficiency

• aggregations

– yearly averages

– NUTS3 regions

• route pre-calculation (distance matrix)
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Simulation-based Optimization
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Solution Space Reduction

• implicit (“smart”) choices for variables

• limits variables to

– transport targets per product

– utilization factors per region
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Scenario Evolution

• evolution of scenarios

– population based
(“Evolution Strategy”)

– mutation i.e.
moving/scaling plants

– crossover
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Results: Generic Model

• open-source software tool

– plugin for HeuristicLab

– http://dev.heuristiclab.com 

• adaptable to other situations

– e.g. raise transport tonnage allowance
and reduce transport costs
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Results: Fast Evaluation

• several hundred scenarios per second

– extended EU scenarios (1500 regions)

– two echelons (decentral + central)

– ROI and/or total amount

• 1-2 days per optimization
(300-600 k generations)
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Results: In Depth Analysis

• more than 120 maps with different values e.g.

– purchased amount in each region

– conversion costs

– logistic costs

• CSV export
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Results: Ramp-Up Analysis
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Results: EU FP
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http://dev.heuristiclab.com

erik.pitzer@fh-hagenberg.at
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