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2. Research question 

Strengths: 
 The current legal and economic framework conditions (e.g. patent protection), 

public infrastructure and cultural factors (e.g. entrepreneurial spirit) provide 
generally favourable conditions for innovative activities in Germany. 

 Policies pushing technology supply (support for R&D, demonstration projects and 
knowledge exchange networks) are well developed. 

Weaknesses: 
 Only little supply of wood-based innovative products and processes by 

enterprises because of a low demand pull by consumers; demand pull policies 
focus on energetic biomass uses.  

 Consumer trust in new technologies is critical due to sustainability concerns; 
trust/interest in wooden bio-based products is low because of information deficits 
(e.g. regarding resource availability, impacts of production processes).  

 Policies do not clearly define and address economic and ecological 
requirements for sustainable products and processes. 

 A comprehensive policy mix supporting a path transition is lacking. To increase bio-
based innovation activities, policy instruments that set incentives to reduce fossil 
resource use need to be strengthened and complemented by policies which 
support the bioeconomy resource base as well as bio-based processes and 
products (Figure 3), thus providing innovation premiums on markets.  
 

 
 

 
 

3. Methodology: Elements and functions  
    of innovation systems  

1. Relevance of the innovation system  
    for a wood-based bioeconomy 

What are the characteristic elements, strengths and 
weaknesses of the innovation system for a 
“wood-based bioeconomy” in Germany?  

Literature 
 Foxon, T. J., Gross, R., Chase, A., Howes, J., Arnall, A. and Anderson, D. (2005). UK innovation systems for new and renewable energy 

technologies: drivers, barriers and systems failures. Energy Policy 33(16): 2123-2137. 
 Johnson, A. and Jacobsson, S. (2001). Inducement and blocking mechanisms in the development of a new industry: the case of renewable 

energy technology in Sweden. In: Coombs, R. et al. (eds.), Technology and the market: demand, users and innovation. Edward Elgar, 
Cheltenham. 

 Kuhlmann, S. and Arnold, E. (2001). RCN in the Norwegian Research and Innovation System. Background Report No 12. Karlsruhe. 
 Lundvall, B.-A. (ed.) (1992). National systems of innovation: towards a theory of innovation and interactive learning. Pinter Publishers, 

London. 
 Pannicke, N., Gawel, E., Hagemann, N., Purkus, A. and Strunz, S. (2015). The political economy of fostering a wood-based bioeconomy in 

Germany. German Journal of Agricultural Economics 64(4): 224-243. 

4. Innovation system of the wood-based  
    bioeconomy: A status quo analysis  

Important role of policies in supporting the innovation system: 

 Need to guide search processes towards sustainable wood-based resources, 
processes and products (e.g. supply chains based on recycling material and/or 
waste wood): necessitates adjustments in environmental and waste regulations, 
and a stronger focussing of support on sustainability-enhancing innovation, 
research and knowledge exchange  

 Setting incentives for enterprises to invest in bio-based innovations requires 
continuity and reliability of policy signals, to allow for long-term planning 

 Addressing trust of consumers/voters in bio-based products is key.  

5. Recommendations for the German  
    wood-based bioeconomy 

Figure 2: Elements of an innovation system (based on Kuhlmann and Arnold 2001) 

Figure 3: Three pillars of wood-based bioeconomy policies (Pannicke et al. 2015) 

Figure 1: Maturity stage of different bioeconomy product pathways (based on Foxon et al. 2005) 

 The path transition towards a bio-based economy, the so-called bioeconomy, 
is based, as a start, on the substitution of fossil inputs for bio-based inputs 
such as wood or agricultural products.     

 However, to meet its societal goals, this transition also requires sustainability 
as well as innovation of processes and products, including innovation which 
limits additional pressures on ecosystems. 

 Innovation is enabled by a spirited societal innovation system, which can be 
defined as “the elements and relationships which interact in the production, 
diffusion and use of new, and economically useful, knowledge” (Lundvall 1992: 
2).   

 Whereas some wood-based products such as wood pellets are already 
marketable and mature, many others are still under development (see Figure 
1) and in need of further innovation and diffusion. 

 
 

Key functions of innovation systems are the following   
(cf. Johnson and Jacobsson 2001; Foxon et al. 2005):  

 Creation and diffusion of new knowledge 
 Guiding the direction of search processes among technology users and suppliers 
 Supply of resources (e.g. financial and human capital) 
 Creation of positive knowledge and learning externalities 
 Facilitation of market formation  
 

 

The political influence decreases from right to left 
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The analysis of the innovation system of the wood-based bioeconomy in Germany 
is based on the identification of 

  elements  of the innovation system (Figure 2) and 
  functions fulfilled by the interplay of the innovation system’s elements. 

Based on an analysis of these functions, strengths and weaknesses of the 
German wood-based bioeconomy innovation system are identified.  

White and blue triangles: general 
resource substitution policies vs. 
bioeconomy policies with explicit 
sustainability guidelines 


	Foliennummer 1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions false
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


