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Foresight for future intelligence 

•What is foresight?
–a systematic, participatory,

future intelligence gathering and 
medium-to-long-term vision building 
process

•Why?
–Preparedness
–Proactivity
–Holistic view – informed decisions

•Goal in ERIFORE:
–To produce future insight on the technology 

development and infrastructure 
requirements



Roadmapping process

STEP 2: Evaluation

• Evaluation survey:
Á 31 respondents

Á Products

Á Development needs
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STEP 3: Roadmap

• Roadmap drafting  

ĄDeliverable 5.2
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SUGAR PLATFORM

•Main development challenges:
–Logistics of raw material 
–Installing large-scale, cost-effective biomass fractionation 

technologies
–Upgrading of the purity of the sugar streams
–Creation of robust catalysts and micro-organisms 
–Enhanced integration and intensification of processes, 

gas fermentation
–More effective downstream processing, separation technologies
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FIBRE PLATFORM 

•Development challenges:
–Development of biobased

liquid barrier & grease 
resistant cellulosic materials

–Casting and coating methods 
for 3D shaped materials and 
viscous fluids

–Light weight high 
performance, hybride
materials

–Active and intelligent 
features

–Chemicals and food safety, 
recyclability
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•Development challenges:
–Efficient and environmentally friendly dissolution 

and processes
–New technologies without a need for dissolving 

and regeneration (nanocellulose, fibre yarn)
–Improved nonwovens produced in a modified 

paper machine
–Process for nonvowens directly from solution
–Recycled and lower quality raw materials
–Fibres with enhanced mechanical properties 
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LIGNIN PLATFORM

•Development challenges:
–Lignin as a material is still not fully known,  

lignin properties are not consistent
–Large scale lignin production and secure lignin feedstock supply
–Industrial depolymerization processes
–Activation, modification, plastification
–Purification, odor, color
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Market potential: Biochemicals and biomaterials
LONG TERMSHORT TERM

Lignin platform

Fibre platform

Sugar platform
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Lignin polymer blends) 
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ñTextile fibres from cellulose are óhot topicô currently, especially in 

countries having tradition for forest industry. 

New environmentally friendly technologies exist in lab scale but 

scaling up to industry is still not done. European players will 

concentrate on technology development.ò 

ñIn general, sugar platform products, based on lignocellulosic raw 

materials, will first be introduced based on agricultural residues, 

like straw, bagasse and corn stover. Many such products are 

already on the market. 

The wood-based sugar platform products will thus come in a 

second wave, if ever.ò

ñMaterial solutions utilising lignin polymer are already growing and 

scale-up is in focus, while production of aromatics and other 

chemicals from lignin requires still research. 

As first step, liquid energy products from lignin may be the first to be 

scaled-up.ò



Different timelines in development needs

Low importance / disagreement on 
importance among experts

Highimportance and 
agreementamongexperts

LONG TERMSHORT TERM
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processes
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Improve lignin activation to 
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the lignin valorization
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ERIFORE roadmap

•Outcome: A technology roadmap exploring 
emerging technology concepts and capability 
requirements
–Time scale: 10 to 20 years ahead

•Roadmap identifies the development steps of 
biorefinery concepts and the main enabling R&D 
needs 
–Conceptual model of the change
–Regional factors affect the progress and outcomes
–Strategic decision making is separate from foresight 

outcome



ERIFORE Summary roadmap
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•Fractionation technologies & 
increased purity 

•Development of novel added 
value products

•Waste and side stream 
recovery

•Development of gasification 
and pyrolysis

Policy supporting circular bioeconomy

Changing consumption habits and globally 
growing middle class :  increased demand for 

hygiene and packaging products

•Process Integration & 
intensification

•Industrial integration / 
collaboration between 
Chemical & Forest industries

•Novel converting technologies 
for wood-based materials

•High consistency processes
•Development of robust strains

•Integrated thermochemical 
processes with chemical 
production

•Symbiosis of biomaterials and 
bioenergy

•Carbon dioxide capture and use

Limits of growth  restrict 
consumption
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Interruption of market logic based 
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Conclusions

Foresight exercise provides information for 
strategic decision making

•Emphasis on new products: biochemicals and 
biomaterials

•Need for distributed research infra in those 
platforms that are technologically versatile

ĄMore detailed analyses in case studies
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