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Outline of Talk 

• Two Major Policy Challenges for IB: 

• IB value chain longer and more complex 

• Policy support for biofuels >> for biochemicals/biomaterials 

• Key Drivers and Current Policy Trends 

• By sector 

• By region 

• Some Common Policy Trends 

• Future Policy Challenges and Mismatches  

• Availability of capital and affordable feedstock 

• R&D mismatches and patent issues 

• Demand-led innovation 

• Policy support tools for sustainability assessment 

• Policy coherence between IB and other subsystems 

 

 



The Biotechnology Hierarchy 

Source: G. Whitfield (personal communication) 



The IB Value Chain 

Source: DSM (2004): Industrial (White) Biotechnology 



External Factors & Public Policy Drivers 

• Increasing population and per-capita income 

• STILL KEY DRIVER OF POTENTIAL DEMAND 

• Energy security and climate change 

• IB CAN REDUCE ENERGY USE  GHG EMISSIONS 

• Land and water impacts 

• Sustainable regional development 

• Volatility of energy, food and feedstock prices 

• Supporting and competing technologies 

• Investor risk aversion  

• Consumer acceptance & other demand factors 



The Complexity of the IB Policy Space 
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Current Policy Trends in IB – Biofuels 

• Short-term policy instruments 

• Fiscal policy measures & programs  tax incentives, grants 

• Industrial policy measures & programs  temporary subsidies 

for new entrants, tactical R&D support, emergency funding 

• Demand-led programs  procurement programs 

• Agricultural policy measures & programs 

• Long-term policy strategies (some undeveloped) 

• “Seemingly permanent” subsidies and mandates 

• Strategic R&D support  

• Supporting flexible pilot plants  biorefinery pathway  

• Public investment on IB-friendly infrastructure 

• Biomass security (i.e. risk governance policies for land use) 

• Evidence-based regulations promoting sustainability 

• Long-term agreements (e.g. on tariffs) 

 



Current Policy Trends – by Sector 

• Bio-based chemicals 

• REACH (June 2007), RoHS, Rotterdam Convention 

• Use of fossil-based raw materials often exempted from 

environmental taxes  weaker incentive for using renewables 

• Must address longer, more complex value chain of intermediate 

products in a cradle-to-grave perspective (e.g. LCA) 

• Bio-based plastics 

• Must distinguish between 

• Certified compostable plastics based on functionality 

• Bio-based plastics produced from renewable resources only 

• No international or EU-wide framework for action to support 

material use of renewable raw materials (European Bioplastics) 

• Result = lack of tax incentives, supporting regulations, skilled 

researches or R&D investment c/w biofuels 

• Positive developments in Japan and Germany 

 

 

 



A problem for biochemicals like paints 

• Pose a major challenge for 

policy makers 

• Must address the complete 

value chain of intermediate 

products in a cradle-to-grave 

perspective 

• Such chains are longer then 

the equivalent ones based 

on fossil feedstocks 

• Yet products containing 

such biochemicals are 

environmentally benign in 

comparison with products 

made from fossil feedstocks 

• Environmental impact of all 

chemicals must be evaluated 

from a life cycle perspective  



Current Policy Trends – Biofuels 

• Government policies play a key supportive role 

• e.g. Brazil, the USA and China 

• Subsidies 

• Seemingly permanent subsidies at many points in value chain 
(Koplow, Steenblik et al) 

• Mandates or Targets 

• Brazil first, many OECD nations have followed 

• Tariffs and other Trade Barriers 

• Mandating higher levels of biofuels + imposing barriers against 
cheap imports  inhibits growth in developing nations (many of 
whom have a comparative advantage in biofuels production) 

• R&D into 1st and 2nd Generation Biofuels 

• IEA members spent ~USD250m on bioenergy R&D in 2006 

• 13 times < they spent on nuclear fission and fusion R&D 

• 4 times < they spent on R&D into fossil fuels 

• Sustainability initiatives 

 

 



Subsidies at Points in Biofuel Supply Chain 



Public R&D expenditures for Bioenergy 

Source: Based on IEA (2007) 



Current Policy Trends – by Region 

• European Union 

• Uncoordinated; policies shifting to fall in line with carbon trading 

• Radical energy & climate package to cut GHG emissions by at 
least 20% by 2020  much more IB crucial to achieve this. 

• NAFTA countries 

• USA  Government policy support at all levels gives biofuels  
an enviable favored-status over biochemicals/biomaterials. 

• Dow Chemicals et al argue that renewable chemical production 
should not be disadvantaged versus renewable fuel production  

• Brazil 

• Government’s Proálcool program  legacy of a biofuel-friendly 
infrastructure, auto fleet and auto production system 

• Asian nations 

• Japan  Biomass Nippon Strategy 

• China  Industrial parks for chemical R&D; bioplastics promo 

• Korea  Government-funded R&D institutes for biomass 



Some Common Policy Trends  

• Bio-based chemicals 

• Transition to green chemistry or sustainable chemistry 

• Could lead to formal legislation of policies that stipulate green 

chemical content – as has occurred in the energy sector 

• …and more support for technological platforms like SusChem? 

• Bio-based materials 

• Possible convergence of the USA’s ASTM 6400 standard for 

compostable plastics (60% biodegradation in 180 days) with 

Europe’s EN13432 standard (90% biodegradability in 60 days), 

the latter being more international in scope and compliance   

• Biofuels 

• Governments of many OECD and BRIC nations subsidise their 

fledgling biofuel industries far more than other IB sectors 

• Common subsidies  mandates, adjustments to fuel excise 

taxes and incentives for production of flexi-fuel vehicles 

 

 



Future Policy Challenges & Mismatches 

• Availability of capital and affordable feedstock 

• Norwegian crisis package (EuropaBio, 2009) 

• Food versus fibre versus fuel 

• R&D mismatches 

• Only 2% of biotech R&D went to IB in 2003, yet OECD expects 

IB to contribute up to 39% of biotech’s future GVA 

• Patents and other IP rights 

• Demand-led innovation 

• Lead market initiative (LMI) and industrial platforms 

• Demand-side policies linked directly to sustainability 

• Sustainability indicators/assessments  policy tools 

• Policy coherence between IB and other subsystems 

• Biorefinery model: chemicals, materials, fuels, heat & power 

• Transport triangle: fuels, vehicles and infrastructure  



Venture capital investment in IB, 1995-2007 

Source: USITC (2008): Industrial Biotechnology: Development and Adoption 

By the U.S. Chemical and Biofuel Industries 



Current R&D expenditures versus future markets 

for biotechnology by application 

Source: OECD (2009): The Bioeconomy to 2030: Designing a Policy Agenda, p.201 

• Economic contribution of biotechnology could be greatest in 

industrial applications  39% of pot. GVA 

• Only 2% of biotech R&D spent on industrial applications 

in 2003 (most went to health) 

• Massive challenge for IB policy makers to catch-up 

 



IB patents granted yearly, 1975-2005 

IB patents face rigorous disclosure 

requirements  e.g. the US written  

description requirement. 

Yet most IB firms in US say that 

patent barriers are not creating a 

significant impediment to R&D 

or product commercialization  

(see Linton et al, 2008). 



A “Simple” Integrated Biorefinery for IB 

(Source: Bain, 2004) 

Supporting policy  

instruments? 



Towards Global Best-practice in IB 

• Global Leader 1: The EU in Enzymes 

• 75 of 117 enzyme producers are located in the EU 

• Denmark accounts for 47% of worldwide enzyme production 

• US enzyme industry is extensively regulated at all levels 

• Global Leader 2: The USA in Biofuels 

• US biofuels industry expanding rapidly 

• Mostly because of policy initiatives  tax incentives, mandatory 

use regulations (Energy Policy Act 2005) and MTBE bans 

• Global Integration: Bio-based polymers 

• Characterised by new synergies and collaborations 

• Greater alignment of national interests from now on? 

• International Strategic Alliances 

• EC-US Task Force on biotech research 

• Many strategic alliances in IB focused on supply chains 



The Biotechnology Hierarchy (again) 

Source: G. Whitfield (personal communication) 



Should biofuels get greater policy support? 

• Most fine chemicals/plastics fit into the area of „Specialty pigments‟. 

• Bulk biochemicals (except biofuels) belong in the same area of the 
price-volume space as „Commodity pigments‟.   

• Biofuels belong in the „Large-scale commodity‟ category (not shown)    
with prices < $1/kg and production volumes > 1 million tonnes p.a. 

• On the basis of scale alone, biofuels may warrant greater public policy 
support and more programs governing their development and market 
penetration than do biochemicals and biomaterials. 



Conclusions 

• Policy challenge  IB value chain longer/more complex 

• OECD  targeted policies more effective for biofuels 

• Should biochemicals/bioplastics be disadvantaged (Dow et al)? 

• Answer: Possibly Yes (see price-volume diagram) 

• More policy attention on pilot plants for biorefineries  

• Superior pathway to sustainability?  

• Lack of data/assessment tools that are indicator-based 

• Urgent need for a set of core indicators to help policymakers 

• OECD Task Force could play a key role 

• Enhance understanding of sustainable policy approaches 

• Best-practice methodology for evidence-based policymaking 

• Greater policy coherence between IB & other sectors 

• Eventually, subsidies & mandates should be withdrawn 



Thank you! 

David.Batten@csiro.au 


