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Bio-economy pilot 
 

Case for joint-demonstration “ lignocellulose refinery ” 

 

Leader: province of Zuid-Holland (The Netherlands);  

Co-Leaders: Brandenburg (Germany), , Flanders (Belgium), 

Wallonia (Belgium), Baden-Württenberg (Germany), Scotland, 

Upper Austria (Austria), Navarra (Spain,) Varmland (Sweden), 

Skåne (Sweden) 

 

Concept Note 

 

 

 Description of the application(s) envisaged, with detailed description of the specific application  
 

Production of bulk and fine chemicals and fuels from lignocellulose biomass. Set-up of a European value chain 

from lignocellulose to end products using biotechnology (refinery). Applications can be small scale and 

industrial scale, if the business case of the whole value chain is viable. Emphasis will be on realization, not on 

research or knowledge transfer. Also, the combination with other feedstock (like sugar beet) will be 

examined.  

 

 

 

 

 

 Assessment of the “distance-to-market” (TRL 5, 6, 7 or 8) and of the business potential for the 

own companies.  
Conversion of woody biomass or lignocellulose is performed on an industrial scale in the paper and 

pulpindustry. Most commonly the Kraft process is used, which leads to lignin that contains sulfur (making it 

more difficult to use for fuels for example). Steam explosion (TRL7) leads to lower quality, but less 

contaminated lignin and other processes like organosolv have lower TRL levels (5 to 6).  

 

If sugars and lignin are obtained, routes to several chemicals are wide open.  For sugars the conversion to 

ethanol is commercially exploited (TRL9) in the USA (DSM, DuPont) and Italy (Beta Renewables). Other outlets 

could be lactic acid (TRL 7-8), succinic acid (TRL 5-6) or (iso)butanol (TRL 7-8). Lignin can be incinerated to 

generate energy (TRL 9), be converted to fuels (bunker fuel TRL 5-6), methanol (via syngas TRL 7) or other 

building blocks. Ultimately, conversion to aromatic compounds and other high value chemicals are possible 

(TRL 3-5). Using primary sugars (like from beet) as feedstock for chemicals (like lactic acid) is commercially 
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performed (TRL 9). Using other feedstock, like brewing residue is performed at smaller scale (TRL 5-7).  

 

Several types of companies have a business potential in refinery of lignocellulose. Using sugars or lignin as 

sustainable research chemical companies like Corbion, Sabic, DSM, Synbra, DOW, Avantium, Evonik can make 

materials/intermediates for brandowners like CocaCola, Danone, AkzoNobel, Nestle, Ikea, KLM, automotive 

industry etc. Also the energy industry has a business line here, converting lignin (and in the further future, 

when lignin has a higher value application, still material will be left over) to energy. In the conversion step 

logistic companies, enzyme providers like DSM, Novozymes and DuPont and technical/industrial companies 

like Andritz, Mezzo, Clariant, Borregaard are building blocks. Companies that have experience in conversion of 

biomass for other appliciations like feed or paper/pulp (Cargill, StoraEnzo, UPM) can also benefit by providing 

knowledge, exploiting the refinery or new business models. The whole value chain that is needed to build up 

the refinery and down-stream processing can be found in the Vanguard regions. The puzzle will be how to fit 

them together. 

 

Other regions: please add more companies, specific to your region. Other routes with TRL over 5 are also 

welcome as an addition.  

 

 

 

 

 Description of the key assets of the regions participating 

 In Zuid-Holland (the Netherlands) a large chemical industrial cluster is concentrated in the Rotterdam 

area and is very well connected and complementary with industrial clusters in the Netherlands 

(Delfzijl/Eemshaven, Amsterdam, Moerdijk, Zeeland) and neighboring regions (Flanders, 

NordRheinWestfalia). The main assets comprise of: 

- Deep-sea ports and excellent logistics. 

- Chemical companies  

- Technical knowhow, companies and assets available 

- Value of the cluster: smart connections, co-siting, derisking, complementarity 

- Research institutions and universities, research programs like BE-Basic and Biorizons.  

- Test facilities (for example the BioProcess Pilot Plant in Delft and Biobase Europe in Gent)  

- Entrepreneurship and stimulation of SME’s (for example by Yes!Delft, a tech incubator and the 

Green Chemistry Campus in Bergen op Zoom) 

- The network and stimulating work of the Biobased Delta and other triple helix networks, 

programms and partnerships (Flanders: CINBios and Biobase Europe; Big-C between Flanders, 

Nordrheinwestfalia and the Netherlands) 

- Large internal and reachable market in Europe 

- Relatively stable legislation 

- Primary feedstock (sugar beet) and in smaller amount secondary feedstock (lignocellulose) 

available in the area 

 In Scandinavia (focus on Sweden and Finland) a very strong paper- and pulp industry and supply of woody 

biomass is present. Research towards use of lignocellulose for chemicals is well on its way, first 
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commercial activity towards fuel is deployed. 

 In Germany research on lignocellulose conversion is excellent, small scale applications (decentral) are 

operational. 

 

Other regions: please add!  

I.e. mention and describe key assets such as: 

 research/testing/certification/characterization facilities 

 companies along the value chain, including downstream users (!) who might be interested to 

join the case 

 

 

 

 

 

 

 

 

 What is the added value of joint demonstration activities here?  
Joint demonstration for lignocellulose refinery is important for several reasons: 

 To set-up a European value chain from feedstock to end products 

 To derisk the business case by contracting, complementarity, financing 

 To get a level playing field looking at legislation and stimulation 

 To get a knowledge basis, accelerating technology readiness levels of various techniques en conversions 

 To realize one or more demo and full-size plants 

 To benefit from the different scales, concepts and specializations of the different regions 

 To finance the first steps (concept, engineering, demo) 

 To open up a larger internal market and to involve leader companies 

 To combine different feedstocks, techniques and down-stream processing to obtain an interdependent, 

complementary cluster.  

 To develop roads to specialty chemicals and other products 

 

 

 

 

 

 

 

 

 Description of a first set of common demonstration activities.  
The main theme’s in the Vanguard activities comprise of: 

 Concept and system build up 

 Gaining interest of companies and building up a complete value chain in Europe 
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 Integration of first and second generation biomass as feedstock  

 Detailed overview of logistics, value chain (cooperation, clustering) and legislation 

 Derisking of the value chain: assessment of Technology Readiness Level, contracting, financing, public-

private partnerships, co-siting. Special attention will be paid to interregional cooperation in Europe.  

 Scale and repetition. Which scale is viable, both regional (decentral) and industrial (central)? Where could 

a demo be realized and how can we scale-up and repeat? 

 Setting up a demo 

 

 

 

 

 

 

 

 Who would be interested to join the case?  
- Energy industry: lignin is an interesting second-generation renewable energy source. In some regions 

possibly subsidized. And getting involved in biomass (mainly wood) supply for lignocellulose refinery 

could lead to new business lines. 

- Paper and pulp industry: as most experienced users and converters of woody biomass they are well 

able to set-up with other parties a refinery. Furthermore, with decreasing markets for their primary 

products, there are new business lines to be developed.  

- Agriculture that produce first generation sugar (especially beet) 

- Food industry: for example brewing companies to use waste streams for production of chemicals 

- Chemical companies that have an interest in biobased building blocks and products, from sugars 

(primary and secondary) as well as from lignin.  

- Lignocellulose providers: can be from production forests, agriculture, nature organisations etc. 

- Logistical parties and industrial clusters (among these: deep sea harbours).  

- SME’s and other companies that have developed techniques (over TRL 5) that can be useful in the 

conversion of biomass and/or production of chemical building blocks or products.  

- Companies that can provide enzymes, equipment, knowhow (engineering) etc. to set-up the refinery. 

- Financial parties. 

- Knowledge institutions to provide know-how, experience and facilities. 
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