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This publication is part of the BIOMASS FUTURES project (Biomass role in achieving the Climate Change & Renewables EU policy targets. Demand and Supply dynamics under the perspective of stakeholders - IEE 08 653 SI2. 529 241, www.biomassfutures.eu ) funded by the European Union’s Intelligent Energy Programme. 






The represent report documents the workshop for policy makers organised under the Biomass Futures project in IEEP’s Brussels office on 26 November 2010.











The sole responsibility for the content of this publication lies with authors. It does not necessarily reflect the opinion of the European Communities. The European Commission is not responsible for any use that may be made of the information contained therein.


1 [bookmark: _Toc280689840]Purpose of the workshop

For the first time it is now possible to see the cumulative level of bioenergy demand anticipated by EU Member States, based on their National Renewable Energy Action Plans (NREAP). The plans set out the additional bioenergy requirements stimulated by the Renewable Energy Directive (RED)[footnoteRef:1]. The question now is - how will the very substantial increase in the use of biofuels, bioliquids, solid biomass and biogas be supplied across Europe simultaneously? [1:  Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the promotion of the use of energy from renewable sources - http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:140:0016:0062:EN:PDF] 


The workshop aimed to help policy makers understand the questions we face when dealing with rapidly increasing bioenergy needs. It provided attendees with an improved understanding of the facts and evidence base:

· presenting the nature of the demand set out in the available NREAPs;
· summarising the implications in terms of future EU land use of expanding biomass demand;
· presenting for discussion outcomes from key modelling exercises reviewing the supply of biomass for energy in Europe;
· considering the sustainability of this supply; and finally 
· combining these results with anticipated models describing the nature of EU energy demand into the future.

This workshop was intended as a basis for future interactions with policy makers, allowing discussion and input into the work of the Biomass Futures Team. It was an informal small meeting allowing those active in this field to engage with and discuss the key issues emerging. 
2 [bookmark: _Toc280689841]Synopsis of the presentations

2.1 [bookmark: _Toc280689842]Introduction to the Workshop, its purpose and the analysis being undertaken within Biomass Futures 

Calliope Panoutsou (Imperial College London) opened the workshop by introducing the Biomass Futures workshop and the purpose of the workshop as part of Biomass Futures’s work flow. The project aims to quantify the sustainable role biomass can play to meet the targets of the EU RED for 2020. To do so, the consortium will work through a series of interrelated work packages in order to provide a better understanding of bioenergy demand and supply dynamics, and to what extend and how a sustainable production and use of domestic and imported biomass sources can contribute to EU27 energy needs. The project will be executed in close collaboration with key stakeholders to identify sustainable options for bioenergy development and deployment to the year 2030, and to increase awareness about the opportunities and the risks, and how these can be addressed.  

The aim of this policy workshop was to assess how the very substantial increase in the use of biofuels, bioliquids, solid biomass and biogas will be supplied across European Member States (MS) simultaneously. This report provides a concise summary of the presentations given by members of the Biomass Futures team on the issues mentioned above and also of the discussions between Biomass Futures team members and attendees of the workshop. For a full documentation of the workshop’s presentations, please visit www.biomassfutures.eu. 

2.2 [bookmark: _Toc280689843]Bioenergy Use in EU Member States – Cumulative Projections from the NREAPs and the associated implications

Bogdan Atanasiu (IEEP) provided a detailed analysis of the NREAPs focussing on the amounts of bioenergy Member States envisage to use in the sectoral heating & cooling, electricity and transport in order to reach their binding national renewable energy targets under the RED. His analysis is based on the 23 NREAPs that had been submitted by the beginning of November 2010.[footnoteRef:2] The RED under Article 4 obliges Member States to submit the NREAPs by 30 June 2010. In the plans, Member States shall map out in detail how to reach their respective national target by 2020 and what will be the contribution of the various forms of renewable energy in the different sectors. Subsequently, Member States need to report to the Commission every two years on progress achieved. From the 23 NREAPs submitted at the end of October 2010 a few are still under improvement (i.e. UK and Ireland) while others are incomplete and lack required details (Romania and Finland).  [2:  His presentation is based on the Biomass Futures study “Flash Forward on Bioenergy in 2020: Facts and uncertainties on bioenergy role in the National Renewable Energy Action Plans” under Biomass Futures. ] 


First some general insights from the study undertaken by Atanasiu: His analysis showed that there are discrepancies in the plans between general renewable energy trajectories and information contained in detailed tables of the plans (tables 10-12). The importance of bioenergy in meeting the 2020 renewable targets is considerable: bioenergy in all its forms will account for 54.5% of the target (or 124.5 Mtoe) by 2020. In 2010, the importance of bioenergy is even higher with 59% of all renewable energy (or 76.3 Mtoe). In terms of energy efficiency, the 23 NREAPs taken together report energy efficiency improvements of 9.7%, which falls short of the EU’s target of reducing final energy consumption by 20% by 2020. It is also noted that while some countries will meet their RED targets even in the absence of energy efficiency improvements, others only meet their targets given that the energy efficiency improvements implied in their NREAPs will actually materialise. Analysing the NREAPs shows the huge differentials in terms of effort still to be made till 2020, with countries such as Austria and Sweden having to realise a very small percentage increase in renewable energy use from 2010 to 2020 while renewable energy “laggards” including the UK and the Netherlands will have to realised a 400% respectively 200% growth over the coming decade. 

Atanasiu further analysed the contribution of bioenergy in the different sectors. The transport sector displays the biggest relative importance of bioenergy, reaching 89.3% out of total renewable energy in transport in the ‘EU23’ (the 23 Member States whose plans where analysed) and the year 2020. In heating and cooling, the proportion of bioenergy out of total renewable energy will amount to 80.2%, while it will be 17.7% in electricity generation. Solid biomass will be the main contributor (36% of renewable energy in 2020) with its share decreasing but increasing in absolute value. This raises questions on sustainability in some cases (i.e. forest wood burning for household heating). With regard to the transport sector, some countries (Bulgaria, Cyprus, and Malta) fall short of the 10% target for renewable energy in transport. Further observations: Biofuel use in the transport sector is highly focused on first-generation fuels that make up close to 90% of all biofuels projected to be used by Member States. In this context it is noted, however, that advanced biofuels as defined under RED Article 21(2) are not properly declared by all MS. The importance of biomass imports is highest in the transport sector with an estimated 42%. It is, however, not apparent from all NREAPs whether imports come from within the EU or third countries. 

2.3 [bookmark: _Toc280689844]Food, Fuel and the Environment: The implications for land use in Europe and beyond 

The importance of bioenergy raises questions about the land use implications for Europe and beyond, which were addressed in a presentation by Ben Allen.[footnoteRef:3] Land is a finite resource, which can be changed, developed, eroded but rarely created. Its use is further constrained along economic, topographical, geo-political, climatic and environmental dimensions, yielding a reduced area of accessible land. The use of accessible land is primarily driven by economic considerations, which implies that environmentally valuable areas tend to be squeezed out and become subject to more economically profitable activities. The reason for this is that the benefits provided by such areas (in terms of biodiversity or other ecosystem services) are rarely monetised. [3:  This presentation is based on the briefing “Food, Fuel and the Environment: implications for land use in Europe and beyond” by Ben Allen and Hannah Lee.] 


Future food production projections are a crucial driver for future land use. Over the period 2010 to 2050, the world population is expected to increase to 9 billion people. Changing diets in terms of more meat consumption already has land use consequences: Currently one third of world grain is being fed to livestock with the share being as high as 70% in some countries. Food production demands are projected to increase by up to 50% and more. Better supply chains, reduced waste will meet parts, but not all of this increased demand, necessitating increased production. A further driver is the increased use of bioenergy, which will be a major contributor to meeting the RED targets as the analysis by Atanasiu reported above has shown. 

These projected developments raise the question on how the agricultural sector will cope with such substantial demand increases. As a comparison: Over the period 1961 to 2007, global population increased by 110% while global agricultural area increased by merely 11%. Considering the EU only, agricultural area was more or less stable over the period 1990 to 2010 while EU crop yields increased by 29% over the same time. Projections over the next decade show nearly linear increases in agricultural production for least developed and to a somewhat lesser extent for BRIC countries, while the development in the OECD is much flatter. While industrialised countries increase agricultural output via intensification and precision farming, developing countries so far mainly rely on increased area and some increases in mechanisation. In the medium to long term (≈post-2020), new technologies and varieties are likely to come online and may increase agricultural yields and make better use of resources. Up to 2020, however, it is unlikely that technology and yield developments will be sufficient to meet food and fuel demands. Expansion of global agricultural area is thus more likely. This potential footprint of EU policies should be kept in mind when formulating bioenergy promoting policies within Europe. 
 

2.4 [bookmark: _Toc280689845]Technical-economic biomass potentials as a basis for further modelling of sustainable supply-demand relations (Berien replaced by Uwe)

Uwe R. Fritsche presented work undertaken by Berien Elbersen at Alterra (Wageningen UR), who was not able to attend the workshop. Aim of this research is to map the present technical biomass potential, to collate cost information and to thus derive cost-supply relations. As a further step, sustainability criteria (defined in a further work package of the project, see next section) are added in order to map the environmentally constrained potential. The so derived potentials will feed into scenario-modelling studies estimating future biomass supply and demand relations and their environmental impacts. The work so far includes biomass from agriculture and waste; forestry biomass potentials are still to be included. Biomass Futures work will link up to work under the EUWood project, but might include alternative sustainability assumptions. The analysis is done at NUTS2 level. 

The biomass potential from waste is primarily determined by the number of inhabitants, the welfare level, the degree of industrial development and present collection activities. As the work relies on official (Eurostat) waste statistics, there is an inherent bias towards countries with good collection and registration systems. Elbersen compiled maps with potentials for different waste categories. Furthermore, her analysis yields information on present recovery rates for energy purposes for the different waste categories across countries. The waste categories with the highest potential Europe-wide are paper cardboard (42% of total waste potential), wood waste (27%) and organic waste from households and industry (21%). The recovery rates for especially paper card board and woodwaste, however, show high overall recovery rates, which do not only represent energy recovery meaning that there are already many competitive uses for these large waste potentials. It is not known from the Eurostat data used which part of the potential is indeed going into the different uses, including bioenergy use.

Agricultural biomass includes dedicated cropping as well as agricultural by-products and residues. Examples for the latter category include manure (especially in important livestock regions), pruning (much greater potential in Southern than Northern Europe) and straw (displaying an increasing future potential). For determining the straw potential, a bottom-up approach developed by JRC-Ispra was followed to capture competing uses and only sustainably harvested potential is included (e.g. taking into account that a share of crop residue needs to be remained on ground to prevent soil carbon loss). In terms of dedicated cropping, the analysis only includes perennials that are grown on agricultural land (excluding pasture land). Volumes are determined based on land availability and cropping mix as projected by the CAPRI model in its baseline scenario. Three different story lines are followed depending on whether dedicated cropping takes place predominantly on high-, medium- or low-productive land either in competition with feed- and food crops or on fallow and/or abandoned land taken into production again for dedicated bioenergy production. Cropping on lower-productive fallow land and land presently used by extensive permanent crops (e.g. olives, vines) yields the lowest potential and large adverse effects on biodiversity (as it limits high-nature-value farming). Cropping on low-yielding former abandoned land has the benefit of not causing indirect land use change while effects on biodiversity are expected to be moderate (negative and positive, depending on location).  The effect on soil carbon loss of this option needs further investigation, but clearly depends on the management system applied to grow the perennials in which ploughing for establishment should certainly avoided.  

The analysis then combines information on potentials and costs to derive country-specific cost-supply curves for the year 2008. Looking at the EU aggregate curve shows that very large biomass potentials are available at low prices. At near maximum potential the curve levels off and marginal increases in biomass supply become very costly. The low price for large volumes of biomass is due to a large and so far mostly unexploited potential from industrial and household wastes and agricultural by-products (mainly straw and prunings), which is also mostly underutilised at present. Improved organisation of waste collection, treatment and logistics are important to ensure access to the large waste potential. The supply curves will be extended to 2020 and 2030 in the next project steps.

2.5 [bookmark: _Toc280689846]Sustainability issues affecting biomass supply (with a focus on Europe) – Uwe Fritsche, Oeko-Institut

The work on sustainability issues affecting biomass supply is looking at all bioenergy flows ranging from waste products to dedicated cropping. In order to agree on a list of environmental indicators, different sustainability initiatives have been reviewed and checked whether they provide useful elements for Biomass Futures’ work. Among those initiatives reviewed are: ISO, which have set up a Project Committee, but whose work will not be finalised until 2013 at least; RSB (Roundtable on Sustainable Biofuels, a scheme which is currently available in Version 2 but further discussions on GHG reduction targets and ILUC are likely to take place; GBEP (Global Bioenergy Partnership), whose Sustainability Task Force has agreed on a list of environmental indicators at the last taskforce meeting, a final version of which is expected for May 2011; GEF (Global Environment Facility) who are currently conduction a study and expected results in Summer 2011. Furthermore, Biomass Futures work has looked into various feedstock-specific initiatives such as on palm oil (RSPO), soy (RTRS) and forestry products (FSC). 

It is noted that current sustainability legislation for biofuels focuses on environmental criteria. The EU RED does neither contain social requirements, nor binding criteria for air/soil/water (reporting requirements only). Furthermore, there are gaps in the standard with work on highly-biodiverse grassland and ILUC ongoing. US legislation is heavily focused on GHG requirements only, with the Environmental Protection Agency (EPA) regulating GHG emissions including ILUC on the federal level with the RFS2 (renewable fuel standard), ignoring any further criteria including biodiversity criteria. The Californian low carbon fuel standard (LCFS) also accounts for ILUC via the inclusion of a factor. Work on including other sustainability requirements (biodiversity, soil, water, food security) are to be expected in 2011. When it comes to solid and gaseous biomass, the EU Commission recommends to MS a methodology similar to the RED, however, with no binding criteria so far as established in a report from February 2010.[footnoteRef:4] The Commission will report on the status of MS respective activities by the end of 2011. [4:  Report from the Commission to the Council and the European Parliament [COM(2010)11] on sustainability requirements for the use of solid and gaseous biomass sources in electricity, heating and cooling. ] 


The aim of Biomass Futures’ sustainability work is to come up with a coherent set of sustainability criteria for all forms of bioenergy (electricity, heat, transport and material). The focus is on the following elements:
· direct and indirect land use change, and its impacts on GHG emissions (quantitative);
· biodiversity (especially land-use): this has become even more important since the UN biodiversity conference CBD COP10 in Nagoya (October 2010)  called for an exclusion of “no go” areas and prioritization of feedstock/cultivation systems;
· impacts on air, water and soil quality (semi-quantitative);
· (global) food security impacts (hard to quantify);
· social: employment, rural income (quantitative).

Once a draft list of criteria has been established (February 2011), spatially disaggregated sustainability “filters” will be defined that will then feed into the work on biomass potentials and will enable the estimation of sustainable potentials, taking into account GHG emission (high carbon land), biodiversity, and water and soil quality. It was noted that food security issues are not considered as a restriction on potential because they constitute more an outcome from all biomass use (“systems effect”). As part of the scenario analysis undertaken in the project, the sustainability work will help quantify impacts on emissions, employment, and rural income. 

Uwe Fritsche then demonstrated how different bioenergy crops score relative to each other in terms of supply and costs. It turns out that first-generation oil, starch and sugar crops are costly with their supply being limited. Woody and grassy crops, on the other hand have a much larger potential at lower costs. This is the case even given that no grassland/pasture land is used for bioenergy, only fallow land is eligible. Comparing the estimated potentials to the targets that the European Commission has set for 2010 and 2020 shows that domestic supply is not a limitation to pursue these targets. Finally, estimated cost implications of sustainability criteria generated outside of Biomass Futures are presented. It is shown that cultivation on ‘marginally suitable’ as opposed to ‘very suitable’ land is a considerable cost driver, but that overall cost impacts are comparatively limited.


2.6 [bookmark: _Toc280689847]How will EU demand for bioenergy be structured – presentation of modelling approach and scenario assumptions – Joost van Stralen, ECN

The final presentation was given by Joost van Stralen (ECN) focusing on bioenergy demand side modelling. This is very much work in progress at this stage of the project so that input received from policy makers at this point is to be considered in designing scenarios and formulating underlying model assumptions. The aim is to design a model framework (RESolve) that allocates available biomass over the sectors heat, electricity and transport. RESolve will consist of three distinct sub-models for the three different sectors, RESolve-T (for biofuels), RESolve-E (for RES electricity) and RESolve-H/C (for RES heating and cooling). In the course of the project, RESolve and PRIMES will interact.

RESolve-T is extended for the purpose of the Biomass Futures project to include new demand segments for bio-electricity and bio-heat. In order to determine bio-electricty and bio-heat demand, RESolve-E and RESolve-H are used. RESolve-T will interact with RESolve-E and RESolve-H in an iterative fashion. The latter models are at the moment also used within two other projects, WindSpeed and RES-H POLICY. Thus extended, the underlying mechanisms will ensure that RESolve-T yields the minimal cost allocation along the bio-energy supply chain in a group of countries (the focus being on EU countries), given projections of demands (biofuel target, demand for bio-electricity and -heat), potentials and technological progress. As part of the modelling framework, biomass can be traded and GHG emissions along the supply chain are taken into account. All important technologies are included; see the slides provided in the annex for an exhaustive list. 

The different scenarios modelled are defined according to a matrix of pessimistic versus optimistic availability of biomass on one dimension and slow versus fast development of non-biomass renewable energy sources on the other dimension. It is thus taken into account that slower development in remaining RE sectors necessitates higher bioenergy deployment. An important determinant of the availability of biomass is the extent of imports assumed. The ‘NREAP’ scenario represents both fast development of other RE sources and optimistic availability of biomass. Sub-scenarios to this scenario account for different degrees of electrification in transport, additional RES-H support and minimising GHG emissions.  
3 [bookmark: _Toc280689848]Discussions following the presentations

There was discussion about the extent of land area expansion and indirect land use change that is briefly summarised in the following. Ben Allen’s presentation made the point that expansion of area until 2020 is a very likely result of different land use drivers including the promotion of bioenergy. It does not really matter whether this expansion due to bioenergy promotion takes place within or outside the EU: If land is not majorly increased domestically, we increase land area outside of the EU by increased imports. Having said this it does of course matter which land uses are changed in terms of the GHG emissions that are released as a consequence. On food security it was mentioned that the discussion does not make sense when contained to the European context. Rather, we need an external dimension to it that takes into account trade flows and overall price effects.

Talking about indirect land use change, it was noted that while all incremental land use activities affecting productive land have an ILUC impact as they increase demand for land thus necessarily leading to displacement, the intensity of the discussion around the ILUC impacts of bioenergy is warranted: This is due to the fact that bioenergy policy claims to provide GHG savings, while, for instance, urban expansion does not. In order to broaden the land use change debate beyond biofuels it was mentioned that we need certified land rather than certified products. Another participant mentioned that we need to move to a much more intensive agriculture in order to achieve yield improvements that would reduce pressure on land. Also, the use of e.g., imperata grassland for bioenergy feedstock production and integrated cattle-cropping systems would reduce ILUC impacts. It was clarified that such practices are currently not included in modelling studies, which are based on optimisation models, in which such options would not be considered for being too costly. A further participant mentioned that there is also in Europe considerable scope to expand production, e.g. in Eastern Europe. Another participant highlighted that ILUC pressure might be reduced due to increasing amount of electrification and changes in biomass conversion technologies which would make first-generation biofuels a less attractive option and reduce demand for them. 

It was finally stressed that linking the presentations and the underlying work should be linked to Biomass Futures, i.e. the modelling work should take into account what Member States will actually be doing in the bioenergy sector. The Biomass Futures team made clear that this is taken up in the modelling and furthermore cost supply curves that are being modelled for all Member States were mentioned as a specific example of Biomass Futures work directly addressing the needs that policy makers face. 
 
4 [bookmark: _Toc280689849]Conclusions

Calliope Panoutsou then concluded the workshop by opening a final round asking primarily Member State representatives whether they are aware of certain issues that are a problem to implementing the requirements of the RED and whether there are gaps in policy, guidance or research. These could be taken up in the further course of Biomass Futures’ work.

The Romanian participant mentioned that meeting supply requirements is a major problem in terms of the prices the farmers can get for their products. Also, there is concern about the different payment rates for agriculture support under the Common Agricultural Policy (CAP) between Member States. These help to support or cushion costs involved with production and supply. Having said this, she also mentioned that Romania does have a large bioenergy potential.

The UK mentioned that the availability and even more so the accessibility of sustainable biomass is problematic to secure. The collection and transport of residues and wastes, for instance, does raise practicability problems. Also, the affordability between the market segments electricity, transport and heating differs, i.e. transport or heat pay different prices and can thus pay different prices for resources. As a result some of the available biomass is accessible for some sectors and not others. 

The Flemish representative mentioned that Belgium has to import biomass to achieve its goals with bioenergy being important for reaching overall RED target. However, the government wants to have certainty that the imported biomass is sustainable. So he stresses the importance of sustainability criteria and the need for binding criteria. Also, there are concerns whether there is enough sustainable biomass on the international market. He further mentioned other uses and competition between fibre/industrial and energy uses. It was replied that with price competition between different uses giving support to the energy sector will distort prices on the market, thus indeed causing competition problems that go beyond the normal market mechanisms. Another advice from the Biomass Futures team was to use the cooperation mechanisms provided for in the RED. However, the MS representative reported scepticism among Member States expressed in the concerted action group about the actual operation and workability of the cooperation mechanisms (legal hurdles, making commitments). 

The Hungarian representative explained their preference for decentralised, small to medium-sized bioenergy units as Hungary has a well-developed district-heating system. However, there also have to be compromises between size and economies of scale. There is strong commitment for second-generation biofuels with the first commercial plant up and running. He expressed the possibility for Hungary to leapfrog first-generation fuels and to jump straight into second-generation as they become more widely spread. A large first-generation plant has been constricted close to the Romanian border with feedstocks to be imported from Romania. Since Hungary has a lot of agricultural by-products, it makes sense to go for second-generation. 

Finally, a Shell representative stated that while it is helpful to have an economic look where to best put biomass into the energy system, the economic dimension is only one thing. One also has to consider the alternatives and there are not many alternatives in transport currently. The JRC participant said that there is a mismatch between biomass supply and RED induced demand; mobilisation of biomass is thus key to securing supply. Also, monitoring the trajectories proposed by Member States are important for making sure targets are going to be met. 


[bookmark: _Toc280689850]Annex A	Agenda

Chair – Pernille Schiellerup, Head of Climate and Energy Programme, IEEP
Project coordinator and lead – Calliope Panoutsou, Imperial Colleague London
	Time
	Details

	11:00 – 11:15
	Coffee and registration

	11:15 – 11:30
	Introduction to the Workshop, its purpose and the analysis being undertaken within Biomass Futures – Calliope Panoutsou, Imperial College London

	11:30 – 11:50
	Bioenergy Use in the EU Member States – Cumulative Projections from the NREAPs and the associated implications – Bogdan Atanasiu, IEEP, Climate and Energy Expert 

	11:50 – 12:10
	Future land use demand in Europe – Expectations for the use of agricultural land into the future and the potential indirect land use impacts of expanded demand – Ben Allen, IEEP, Agriculture and Land Use expert supported by Bettina Kretschmer, IEEP, Climate Change and Agriculture expert

	12:10 – 12:30
	Discussion regarding the implications of the findings from the NREAPs, the limitations of EU land use and anticipated consequences.

	12:30 – 13:00
	Lunch and continued discussions

	13:00 – 13:20
	Biomass supply in EU27 – Berien Elbersen, Wageningen UR

	13:20 – 13:40
	Sustainability issues affecting biomass supply – Uwe Fritsche, Oeko-Institut 

	13:40 – 14:10
	Discussion on the implications associated with supply of EU bioenergy demand, and additional issues to take into consideration

	14:10 – 14:30 
	How will EU demand for bioenergy be structured – presentation of modelling approach and scenario assumptions – Joost van Stralen, ECN

	14:30 – 14:50
	Discussions bringing together the questions of bioenergy demand in Europe, its delivery and consequent supply implications

	14:50 – 15:00
	Chairs conclusions and next steps for biomass futures

	15:00 – 15:30
	Optional – Coffee, cake and an opportunity for further discussions with the presenters 
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