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1. INTRODUCTION AND EXECUTIVE SUMMARY

The Interdepartmental Funders Group on Bioenergy Research Committee was established in early 1999 as a sub-group of IGEC.  This document reports on the R&D activities currently funded by Members of the Group and sets out priorities for future research.

The Terms of Reference of the Research Committee are as follows:

i) To provide a forum for inter-departmental consultation on the research and development they fund in support of energy crop development and deployment.

ii) To co-ordinate, monitor and identify gaps in government-funded research into energy crops, in order to maximise its effectiveness within the context of international activity.

iii) To promote a coherent inter-departmental view amongst R&D managers on energy crops development through an appreciation of the strategic and policy objectives of participating departments.

The key outcomes of the prioritisation exercise are summarised as follows:

Crop Improvement and Breeding
Commercial yields, currently at less than 8 t/ha for short rotation coppice (SRC), must be greatly increased.  This will require a programme of strategic physiological and genomic research to support the improvement of crops in the medium and long term, whilst supporting the ongoing commercial crop breeding and production effort.  The crop production base needs to be diversified both in terms of varieties and species.  This includes supporting the breeding and development of perennial grasses, particularly miscanthus.
Crop Protection

Rust, beetles and stem feeding aphids threaten SRC crops.  Research aimed at achieving biological control of these must be intensified against a background of striving for higher yield potential.  The use of clonal mixtures is the cornerstone of this in relation to rust.  The breeding programme output needs to be at least doubled to deliver efficient mixtures.  Breeding at this scale and speed requires underpinning on the genomic side.  This strategic work must cover both the genetics of the host (willow and poplar) and pathogen (rust).  In addition to a mixture approach, work on the control of beetles should draw on the expertise in the chemical ecology of other arable crop pests.

Crop Nutrition

Crop nutrition comprises two aspects: the long-term nutrient requirements of a high yielding crop; and the utilisation of the crop in the disposal of nutrient rich wastes.  Some well-targeted R&D investment is required to ensure the maintenance of productivity as plantations mature.

Crop Harvesting and Conversion

The DTI programme supports the development of efficient harvesting and conversion technologies.  Defra and DARD believe increasing emphasis should be put on small-scale conversion technologies.

Environmental Monitoring

The ARBRE environmental monitoring programme now forms the cornerstone of the assessment of environmental impacts.  This must continue, if necessary, augmented by well targeted investigations into impacts on hydrology, nutrient budgeting, and studies of impacts on biodiversity using standardised protocols.  Where appropriate, studies should be commissioned to support an objective planning process and address public concerns.

Within the Funders’ Group, there is consensus that the current programme is broadly appropriate.  The Committee has functioned well at both a strategic and working level.  

2. REVIEW OF CURRENT R&D PROGRAMMES

2.1. Defra
Defra initiated an energy crops R&D programme in 1994 and now spends £0.5 - 0.7 million per year on energy crop research.  The Defra programme concentrates on the genetic improvement and protection of energy crops and the enhancement of the rural environment.  The breakdown of research underway in 2000/01 is as follows:

2.1.1. Short Rotation Coppice

· Yield models for energy coppice of poplar and willow - phase IV (Forest Research)

· Integrated crop protection in short rotation coppice willow production (ROTHAMSTED RESEARCH)

· Biological and chemical ecology of willow beetles in SRC (ROTHAMSTED RESEARCH) – population biological and chemical.

· Support for EU poplar study (ADAS)

· Effects of compaction on SRC willow (Cranfield University)

· The crop physiological response to planting density and harvest interval (ADAS)

· Research support for SRC poplar breeding (University of Southampton)

2.1.2. Energy Grasses

· Continued assessment of the agronomy and yield potential of miscanthus for industrial cropping in the UK (ADAS)

· Molecular investigation of diversity in wild source germplasm to support miscanthus breeding (Royal Botanic Gardens, Kew)

· Field scale establishment of miscanthus from rhizomes (ADAS)

· Investigation of stem rooting in miscanthus - a determination of the optimal conditions for root induction (ADAS)

· Trials of the suitability of switchgrass and reed canary grasses as biofuel crops (ROTHAMSTED RESEARCH/ADAS).

2.1.3. Strategic Reviews

· Bioenergy crops and carbon sequestration in soils (Cranfield University)

· Bioenergy crops and bioremediation (ADAS)

· Bioenergy crops and hydrology (Cranfield University)

· Comparative energy, environmental and social costs and benefits of biodiesel
2.2. DTI (ETSU)

For the period up to 1997/98, energy crop research activities funded through the DTI’s New & Renewable Energy (NRE) Programme are summarised in an ‘Energy from Biomass’ series of five (5) volumes.  These will be updated during 2000/01.  Two volumes (Wood Fuel Production, and Wood Fuel Supplies and Supply Chains) are particularly relevant to the Committee.  All five volumes are available from the DTI’s NRE Programme web site (http://www.dti.gov.uk/renewable/ index2.html).  Current work covers both production and conversion.

2.2.1. Production

In the past, work has focussed on coppice, but more recently work on energy grasses has increased significantly.  The current portfolio of projects includes:

Crop Improvement

· Yield models for energy coppice of poplar and willow - phase IV (Forest Research)

· A study of SRC productivity in the second rotation at the ‘Farm Wood Fuel and Energy Project’ sites (Writtle College – now published)
· Improving willow breeding efficiency - biotechnological underpinning of willow breeding at ROTHAMSTED RESEARCH in collaboration with the European Willow Breeding Programme (ROTHAMSTED RESEARCH – Long Ashton).

Crop Protection

· Advice on rabbit management for growers of short rotation coppice (CSL – now published)

· The giant willow aphid (Tuberolachnus Saligus) on SRC willow (ICSTM)

· An evaluation of herbicides for post-emergence use in SRC (Biomass Energy Services - now published)

Crop Production 

· Evaluation of low-cost establishment systems for short rotation coppice (Border Biofuels Ltd)

· Coppice establishment consultancy (ADAS)

· SRC consultancy (Coppice Resources Ltd)

· Energy grasses consultancy (ROTHAMSTED RESEARCH)

· Evaluating grasses as a long term energy resource (ROTHAMSTED RESEARCH)

· Trials of the suitability of switchgrass and reed canary grasses as biofuel crops (ROTHAMSTED RESEARCH/ADAS).

· Maintenance of first generation coppice plots- phase 2 (Edward Stenhouse Ltd)

Technology Transfer
· Promotion of best practice dissemination for short rotation coppice in the project ARBRE area (Forestry Commission).

· A dynamic information structure to improve co-ordination in willow biomass for energy (SAC)

· Development and delivery of a workshop methodology ‘Planning for Biomass Power Plant’ (PDA International Ltd)

Environmental Protection and Monitoring

Independent monitoring of NFFO projects (the first contracts are placed to monitor Project ARBRE):

· Monitoring of Project ARBRE

i)
The ecological impact of SRC plantations (GCT/CSL)

ii)
The fuel supply system (ADAS/TRL)

iii)
Power plant performance and emissions (CRE Group Ltd)

· Estimating energy requirements and CO2 emissions from production of energy grasses (ADAS)

· Carbon and energy modelling of biomass systems - conversion plant and data updates (Sheffield Hallam University)

2.2.2. Conversion

Harvesting, Storage, Transport and Conversion Technologies

The results from DTI-funded work in these areas (to 1997/98) is summarised in Energy from Biomass Volume 2 ‘Wood Fuel Supplies and Supply Chains’ and Volume 3 ‘Converting Wood Fuel to Energy’.  Current ongoing work comprises:

· Ely Straw Project - development issues of a generic nature (EPRL);

· Miscanthus - practical aspects of biofuel development (EPRL);

· Commercial woodchip storage/drying trial (Kielder Forest Products)

· Design construction and testing of a continuous flow wood fuel dryer using low grade heat (Border Biofuels Ltd)

· Development of an integrated wood fuel supply system to deliver SRC from field to power station (Border Biofuels Ltd)

· The development of a new and versatile wood chip harvester to meet rising demand (Econergy Ltd)

· Addition of an integral drying facility to a roll-on roll-off bin handling and delivery system for wood-chip fired heating plant (Nordist Ltd)

· Development of cordwood boiler systems (Nordist Ltd)

· Demonstration of power generation at 2.5 MWe utilising biomass gasification (Wellman Process Engineering)

· The determination organic contaminants in biomass gasification (CRE Group Ltd)

· Design of a small scale boiler package for testing high moisture content biofuels (James Proctor)

· Cartridge furnaces for the biomass industry (ESD Ltd)

· Development of stoker-burner wood chip combustion systems for the UK market (Econergy Ltd)

· Distributed power generation using biogas-fuelled microturbines (BG Technology Ltd)

· Investigation of the practicality of converting underfeed stokers to burn biomass (Ashwell Engineering)

· Integrated firing of biomass in large natural gas CCGT - phase 2 (InterGen (UK) Ltd)

· Community combined heat and power (British Biogen)

· Introducing wood pellet fuel to the UK (Renewable Heat and Power Ltd)

· Participation in IEA Round Robin on the analysis of biomass and biomass ashes (Mitsui Babcock Energy Ltd)

· The effects of pollution abatement techniques applied to biomass pyrolysis energy plant (Border Biofuels Ltd)

· Biomass combustion gas turbine CHP (Talbotts Heating Limited)

· Development of a small scale biomass CHP system (Sustainable Energy Ltd)

· Cost and operational acceptability improvements to gasifiers (Biomass Engineering Ltd)

· Technical development of retrofit wood burner for coal under-fed stokers and set up of demonstration facility at a Co Durham School (North Energy Associates)

· CHP in the chipboard manufacturing industry (University of Ulster)

· Biomass CHP for sludge drying (Egni Biomass Ltd)

· Corpach biofuels CHP study (Arjo Wiggins Carbonless Paper)

2.3. ENVIRONMENT AGENCY

The Environment Agency is currently undertaking two projects: 

· The impacts of economic instruments on sources of power production.

· The environmental effects of power production from renewable and related sources in order that the processes can be properly regulated.

2.4. FORESTRY COMMISSION

Forestry Commission work on energy crops centres on its co-funding of the DTI/Defra/DARD/Forestry Commission project ‘Yield Models for Energy Coppice of Poplar and Willow - Phase IV’.   In this work a national network of forty-nine experiments has been established and run, in order to identify the relationships between site, climate and type of genetic material for poplar and willow.  The early results show variation in yield between sites and variety, and the influence of mixtures, geographical and soil effects can also be examined.  Both empirical and physiologically-based modelling is being undertaken which will allow the prediction of yields for clones not included in the trials.  Pests and diseases are also being monitored at the network sites.

Short rotation coppice and National Testing of Willows and Poplars

The Forestry Commission is responsible for testing and approving poplar and willow varieties, including those for use in short rotation coppice.  Details of approved varieties are available in FC Information Notes No. 17 (1999) and 21 (1999).

The Forestry Commission is also keen to develop the use of wood fuel from conventional forestry.  These may be harvesting residues, thinnings taken during the rotation or from final harvest after short (c. 15 years) or longer rotations.  The silvicultural systems and forest operations that are employed in the production of wood fuel must be compatible with the UK Forestry Standard and must take account of the economic, environmental and social sustainability.  The issue of wood fuel supply is a matter considered by the main Funders’ Group.  The R&D Committee was set up to support IGEC and therefore further research requirements in the area of ‘conventional forestry’ might be an issue for this group to consider in the near future (refer to Section 5).

Evaluation of machinery and systems

The Technical Development Branch of the Forestry Commission has considerable expertise in the evaluation of machinery and methods for harvesting, extraction, comminution, and transportation of wood fuel.

2.5. DEPARTMENT OF AGRICULTURE & RURAL DEVELOPMENT IN NORTHERN IRELAND (DARD)

DARD is supporting work in the following areas:

· Control of rust, particularly the use of varietal mixtures.  This includes work with ROTHAMSTED RESEARCH under the European Commission’s (EC) FP5 Programme.

· EC FP4 project on bioremediation and waste-water disposal.

· Agronomic characterisation of willows for SRC – variety selection, establishment, survival, performance of varieties in mixtures.

· Self-funded participation in the Forest Research project ‘Yield Models for Energy Coppice of Poplar and Willow - Phase IV’.

· Small-scale gasification for electricity and heat (DARD involvement complete, now the responsibility of Rural Generation Ltd).

· The interaction between clones and beetles in clonal mixtures

· Fertilisation of SRC willow

2.6. NATIONAL ASSEMBLY FOR WALES: DEPARTMENT OF AGRICULTURE (NAWAD)

NAWAD has commissioned a series of alternative sector scoping study for Wales, including biomass and other energy crops.  The report on energy crops was undertaken by SAC and is currently out to consultation. The report will be presented to the Agriculture Rural Development Committee during October 2000.

Current energy crop projects included:

· Sludge disposal on SRC for heat (Cardiff University funded by the National Trust and the Leader scheme)

· A RD&D/Technology transfer project on willow coppice agronomy in Wales (Cardiff University funded by local Government, a rural development grant with matching 5b funding, and credits from the land fill tax).  The ‘Salix’ Project - (http://www.salix.org.uk/)

3. PRIORITIES FOR FUTURE WORK

This exercise commenced with a questionnaire to Member organisations addressing the hypothetical question ‘How would we exploit an increase in R&D funding’.  The responses were used as a basis of further discussions.  The identification of priorities for future research was based around three approaches to improving the prospects for bioenergy:

1.
Increasing fuel supply chain efficiency (primary production, harvesting, storage and transport) to reduce risks and costs;

2. Maximising (minimising) the environmental benefits (disbenefits);

3. Maximising the technical value of the product.

Increasing efficiency reduces production costs, optimising the environmental impacts provides a rationale for subsidy, while maximising the technical value of the product to the consumer increases the product price that can be gained in the market.

3.1. INCREASING FUEL SUPPLY CHAIN EFFICIENCY - REDUCING PRODUCTION COSTS AND RISKS

Increasing production efficiency, especially through increasing and stabilising crop yield, is seen as having the highest priority.

3.1.1. Crop Improvement and breeding
Support for the following must continue (lead sponsor(s))

· 
· 
· The further development of miscanthus, SRC poplar and willow breeding programmes underpinned by molecular approaches and crop physiology (Defra)

· Studies of the interaction between genotype (clone) and environment to optimise site and clone selection and provide crop physiological support of breeding (‘Yield Models for Energy Coppice of Poplar and Willow - Phase IV’ - DTI/Defra/FC/DARD)

The Funders’ Group recognises that the establishment of high yield potential is essential if a bioenergy crop industry is to thrive. Biomass yields in commercial production (willow) remain low at less than 8 tonnes/ha/year and the impacts of rust diseases, beetles and aphids are increasing.  The current programmes supporting the genetic improvement of willow, miscanthus and poplar (Defra) are seen by the Group as essential. This builds on a base established by the DTI sponsored European Willow Breeding Programme and Defra funded research on miscanthus taxonomy at Kew.
In the planning of phase IV of the project ‘Yield Models for Energy Coppice of Poplar and Willow’, a range of modelling options were explored with the funders (DTI/Defra/FC/DARD).  These ranged from empirical analysis of yield data, state-space modelling, to the most resource demanding option incorporating data analysis, state-space modelling and a process model.  In placing the phase IV contract, the Government customers opted for the latter option.  They recognised the importance of the process modelling in enabling predictions beyond the confines of the existing field data, and providing a crop physiological basis for the agronomic and genetic improvement of the crop.  The project’s steering group has been reformed to bring in external expertise in modellng and crop physiology and the funders continue to work to ensure that a modelling strategy that supports genetic and agronomic improvement of the crop is used.  There is scope for integrating the output of two Defra-funded crop physiology projects (‘Effects of compaction on SRC willow’ at Cranfield and ‘Maximising the efficiency of short rotation coppice production’ at ADAS) with the Forest Research-led project.


A doubling of commercial yields of biomass crops over the next ten years is required.  These higher yielding crops should ideally be protected using host resistance and biological techniques rather than conventional pesticides.  Defra will take the lead to provide the research supporting this.  Growers now have access to the output of modern industry supported willow breeding, underpinned by BBSRC, DTI and Defra funded research. Defra funded research will underpin an expansion in the commercial breeding programme by drawing on a range of UK based research teams to establish a target led Centre to support the breeding of short rotation coppice species and miscanthus.  These Centres will draw upon recently developed genomic techniques to provide a broader genetic base in new planting material which combines the exploitation of elite genes to maximise yield potential with the use of a diverse range of resistances to fungal diseases and pests. 
Defra, with other sponsors, will continue the support of the study of site factors affecting the yield of willow and poplar cultivars.  In this, Defra will place emphasis on the modelling of the processes determining coppice willow and poplar clone growth as affected by soil, climate and other location factors.  This will provide a tool for crop improvement and production planning.

DTI leads in the funding of environmental impact studies of bioenergy cropping.  Defra will continue to work closely with the DTI and other sponsors to ensure good coverage of rural environmental issues.

In the period up to 2006, the Defra programme aims to:

· contribute to a government wide effort to provide the knowledge base for the doubling of commercial bioenergy crop yields through crop breeding and better agronomy;

· establish a strong breeding base for willow, poplar and miscanthus in the UK 

· provide a complete agronomy package for miscanthus;

· provide practical crop protection strategies based on host resistance and biological control.

LINK will continue as a major mechanism for supporting industrial research and up-take.  Defra will continue to lead the sponsorship of the Sustainable Arable LINK Programme and continue to co-sponsor the LINK Competitive Industrial Material from Non-Food Crops Programme (CIM) (now closed).  Defra, with BBSRC, has led the extension of the Sustainable Technologies Initiative LINK Programme to cover agriculture.  

Defra will use LINK to foster partnerships between the public research base and industry.  In particular, it will seek to use LINK to support crop breeding research.

Work in the following priority areas needs to be expanded:

Energy Grasses:

DTI see the need to invest in the support of breeding of grasses other than miscanthus for UK production.


Defra
Crop physiology

Defra will continue to take the lead in research on the physiology of energy crops, particularly to underpin the breeding effort.
3.1.2. Crop Protection

The Funders’ Group holds the view that addressing the pest and disease threats to biomass crops must be given priority.  Defra and DARD are taking the lead on biomass specific crop protection.  Defra is enhancing the synergy between biomass crop protection R&D and its other programmes drawing on more fundamental work funded by the research councils.  DARD is supporting the EC’s FP5 project on willow rusts (with ROTHAMSTED RESEARCH)
Insect pest problems are increasing.  Defra The biology of pests and diseases, and host/pathogen interactions, will be studied to support the development non-pesticide control strategies.  DEFRA will maintain  the support of pest biology, with priority being given to beetles.  Delivery into practice will be primarily through crop breeding.  The work will draw on existing expertise at Rothamsted Research arising from Defra extensive programmes on arable pest control.  A Defra project at ROTHAMSTED RESEARCH includes work on the Forest Research national network of sites taking into consideration work funded by DARD in Northern Ireland.

SRC plantations are likely to comprise multi-clonal stands.  DARD results indicate that the relative performance of a clone is influenced by its partners in a mixture. Continued support for research into understanding optimal mixture strategies is required.

Secondary priorities are:

· Control of rabbits.  Further research needs to be planned carefully to exploit knowledge in other relevant areas and to avoid expensive approaches.

· Research on the genetic control of palatability in relation to insects, rabbits and deer.

3.1.3. Crop Production

A large proportion on the crop production development work is supported by the industry and representatives of the industry have indicated to the Group that this is a satisfactory position.  There remain some issues that should continue to receive attention:

Support for the following must continue (lead sponsor(s))
· Identification of establishment costs with scaling up (DTI-funded monitoring of Project ARBRE, Defra-funded miscanthus Establishment Trials)

· Development and demonstration of lower-cost establishment (DTI-funded projects with Border Biofuels and ADAS and through continuation of the DTI’s Establishment Focus Group.)  
Work in the following priority areas needs to be expanded:
· The agronomy of other species, specifically grass species.  DTI and Defra have commissioned work with ROTHAMSTED RESEARCH looking at crop growth of reed canary grass and switchgrass (‘Trials of the Suitability of Switchgrass and Reed Canary Grasses as Biofuel Crops’).

Secondary priorities are:

· Long-term crop fertilisation and nutrient budgeting.  

· Bioremediation.  Defra has commissioned a project to review opportunities for bioremediation with energy crops, covering both SRC and energy grasses (ADAS). For agricultural, municipal and industrial wastes, the review would consider available land, application rates, leaching of nutrients and metals, and the bioremediation of contaminated sites.  Other issues covered would include emissions, amelioration of ground waters, impacts on biodiversity and legal aspects. The project would review gaps and conflicts in data and present a view on future research requirements.

· Crop production on grassland.  DTI are co-ordinating activity in this area.

Additional proposals currently being considered for support by the DTI’s NRE Programme in this area include:

· An Evaluation of the optimum timing for planting of short rotation coppice (Biomass Energy Services)

· Investigation of single stem tree plantations for bioenergy (Border Biofuels Limited)

· A further evaluation of herbicides for post emergence use in short rotation coppice (Biomass Energy Services)

3.1.4. Harvesting, Storage, Transport and Conversion Technologies

It is important to continue to drive down costs across whole fuel supply chain, and this includes work on harvesting, storage and transport.  In April 2000, the DTI’s NRE Programme issued a call for proposals in renewable energies; eligible projects included those for the development and evaluation of innovative advanced power generation technologies that may reduce the cost of energy from energy crops and agricultural and forestry residues.  These cover pyrolysis, gasification or steam plant with advanced steam conditions or other innovation.  A summary of the projects being considered for funding is provided in Section 3.3.

Support for the following must continue (lead sponsor(s))

· Development of commercial harvesting capability in the UK (DTI-led)

· Advanced conversion technologies (DTI-led)

Work in the following priority areas needs to be expanded:

· Large scale planting areas of miscanthus is due to start next year and work needs to ensure harvesting and storage techniques are optimised.

· Trials on the use of grasses with advanced conversion technologies.

Secondary priorities are:

· Storage.  The following proposed projects are currently being considered for DTI funding:

· Losses in wood chip storage & development of best storage practice (First Renewable Limited)

· Storage of forest residues and short rotation coppice in compressed fiberlogs (Forestry Contracting Association)

· Development of small-scale, rural-based CHP (See Section 3.3).
3.2. 
MAXIMISING (MINIMISING) ENVIRONMENTAL BENEFITS (DISBENEFITS)

Biomass energy will depend on subsidy for as long as fossil fuels are plentiful.  The strongest rationale for subsidy relates to the protection and enhancement of the environment at global and local levels.  It is essential that benefits are maximised and disbenefits minimised.  In addressing this, the IGEC R&D Committee is mindful of the limits to what R&D can do in many local situations where subjective issues dominate (e.g. impacts on landscape).

3.2.1. Environmental Monitoring

The DTI-funded ARBRE monitoring is now the cornerstone on environmental impact studies.  This must continue.  Defra is planning a project with ADAS to review standard monitoring protocol based on those used for the Environmental Change Network.  Further work in this area will comply with these and the methods on ecological monitoring developed by the Game Conservancy Trust.

More detailed and politically relevant information on energy yields and greenhouse gas abatement effects is required. There are currently two ongoing DTI-funded projects, one with Sheffield Hallam University (SHU) and one with ADAS.  SHU are updating the current information on the energy requirements and CO2 emissions along the fuel supply chain (including conversion plant) and is due for completion in December 2000.  ADAS are modelling the carbon and energy balance for energy grasses. This work is scheduled for completion in September 2000.  The projects are structured so that data produced will be comparable to life cycle assessments of fossil fuel, nuclear and other renewable technologies.
In the meantime, a specification is being drawn up for a project to produce a model bringing together all the available information (most likely to be made available on the web).  The aim is for the model framework to be developed before the end of the current year, prior to population with the information from the ongoing projects.

The following further research activities are seen as having priority:

· Hydrology.  Clarification, and if necessary, further research on the impact of energy crops on water resources, especially aquifer recharge.  Defra has commissioned Cranfield University to produce a status report.  This project will review current literature, assess the impacts on hydrology of scale-up of planting; quantify the range of impacts in selected environmental situations, identify gaps in current knowledge and put forward suggestions for further research.  The project will also prepare an outline methodology for extending the prediction of energy crop water use and hydrological impacts to a national scale.

DTI is planning follow-on work to determine the effect growing SRC and miscanthus would have on local water availability and water quality while awaiting the outcome of the Defra review before proceeding, but current plans are to collect data and produce models for water use.  This will ensure that the water use data is compatible with models of water availability at catchment scale so as to enable an assessment of the effect of introducing coppice or miscanthus on local water availability.  Environment Agency will be involved in all initiatives. In particular, the Environment Agency is concerned about the following:

1. 
Changes to infiltration rates and aquifer recharge and the subsequent impact on the run-off hydrograph;

2. 
Effects on infiltration and run-off due to planting in the flood plain and the resultant problems of harvesting during times of flooding;

3. 
Impacts of the use of pesticides, fertilisers and diffuse run-off during harvesting on water quality.

· Nutrient budgeting and cycling needs investigation, especially in relation to waste disposal.  This is important, in the longer term, both from an economic and environmental point of view.  It is assumed that fertilisation is not required, but this is not proven.  DARD has relevant information on fertilisation and nutrient cycling in SRC willow plantations. Defra has also commissioned a review on bioenergy crops and bioremediation with ADAS.

· Standard protocols for environmental impact monitoring are required, especially in relation to impacts on biodiversity.  Defra is taking this forward with ADAS, based on the Environmental Change Network activities.  Various methods have been developed for monitoring the ecology of SRC and these will be considered in the review being undertaken by ADAS.  An aim of the project is not to produce new guidelines for SRC but to ensure complimentarity between methodologies.

· Analysis of planning issues for biomass projects in the UK.  DTI are taking this forward.  A contract has been placed to review (and disseminate) the perceptions of key stakeholders on the status of biomass applications for energy production, and the issues and concerns that need to be addressed.

· Production on grassland.  Research is required into landscape impact, crop husbandry, nutrition, leaching, and the impact on biodiversity.  DTI/ETSU are taking the lead in formulating a research strategy.  The recruitment of projects to explore the implications for crop husbandry and the environmental impacts of planting SRC on grassland has commenced.  It is important that the implications of planting on grassland are fully understood and that the concerns from environmental groups are allayed and a balanced argument is presented.  Proposed projects currently being considered under the DTI’s NRE Programme include:

· The effects on flora and fauna of converting grassland to short rotation coppice (tbd)

· Investigation of low-till systems for the establishment of willow coppice on grassland (Border Biofuels Ltd)

3.3. MAXIMISING THE TECHNICAL VALUE OF THE PRODUCT

Compared with other non-food agricultural products (e.g. fibres), there is little scope for enhancing the value of the fuel in the market place since the output is heat or electricity.  DTI has an extensive R&D programme on advanced conversion technologies.  The additional value of embedded generation is relevant to all dispersed renewables and not seen as a subject for biofuels R&D.  However, it should be noted that biomass does have base load advantages over other renewable technologies such as wind or hydro.

The DTI’s NRE Programme is supporting projects to prepare feasibility studies for commercial and local authority ‘heat only’ schemes, and CHP below 250 kWe, based on a number of innovative technical solutions.  The UK has made significant progress in this area compared to other EU countries and the DTI Programme has set aside a significant budget for heat and small-scale distributed power projects.  

Defra and DARD believe more emphasis should be given to small-scale rural CHP.  This approach lends itself to significant development and expansion in rural areas where electricity combined with heat production can be closely linked to utilisation.  The market for power or heat in such circumstances should be able to support higher prices by by-passing or supporting the rural grid. The focus must be on reducing the maintenance requirements, reducing the capital costs and reducing the manual inputs currently associated with small-scale schemes.

Proposed projects currently being considered for DTI-funding in this area (subject to contract) include:

· Development of low-cost systems for co-utilisation in large power plant (Mitsui Babcock Energy Ltd)

· Integrated biofuels, pyrolysis and energy conversion demonstration plant (Border Biofuels Ltd)

4. CONCLUSIONS AND OUTLOOK

The setting of priorities and exercising scientific foresight in this area must consider the very urgent need to deliver higher and stable crop yields.  The Committee believes that the direction and balance of the current programme is generally appropriate and recommends that effort to improve crops be intensified by focusing on the modern molecular breeding techniques that the current surge of progress in genomics is providing.

The long-term future will be determined by economic and technical developments in both the food and non-food areas on a global scale.  The uncertainties include:

· The availability of land for energy crop production surplus to that required for food;

· The future commercial production of transgenic crops;

· A major breakthrough in improving the photosynthetic efficiency of crops;

· The demand for extensification and return of arable land to natural habitats;

· Breakthroughs in energy crop technology e.g. efficient production of bioethanol from wood.

Against this background, it has been suggested that the Committee should become involved in the Government’s Foresight Programme.  This will further the Committee’s ability to provide IGEC with the most strategic scientific advice possible.

The Funders’ Group is now well established and functions efficiently addressing in a fairly informal but purposeful manner the major R&D issues.  It has worked closely with ROTHAMSTED RESEARCH to secure the future of the ROTHAMSTED RESEARCH input into the willow breeding programme. We intend to continue meeting at least twice per year continuing this work. The Committee members will be supporting the DTI seminars on energy crop research in October 2000.  This will provide opportunities for further refinement of the R&D programmes across UK Government. 

5. Conventional forestry

The Forestry Commission is also keen to develop the use of wood fuel from conventional forestry.  This may be harvesting residues, thinnings taken during the rotation, deadwood, or final crops.  Final crops may be grown over short rotations (ca 15y) specifically for energy production or be poor quality timber from the more traditional long rotations. Relevant research includes:

· Woodland inventories of private sector forests.  The updated inventories for Scotland, England and Wales have been completed. The inventories detail the probable yield of timber and firewood from woods >2ha as well as from smaller woods, hedgerows and individual trees.  Data are held in map form and have been translated into a GIS.  To date only the information from Scottish Regions has been published but all data are available and will be published in the near future.

· Development of allometric relationships of residual stem, branch, and needle weights with stem diameter.  This will allow potential residues in public sector forests to be estimated from the sub-compartment database; this database is held in a GIS.  Future residue yields can be estimated by applying these relationships to the timber production forecasts.

· Estimation of standing dead trees.

· Assessing the nutritional sustainability of removing forest residues from forest sites. This will allow us to estimate the sites where residues cannot be removed and as a result the reduction in potentially available residues.  The effect of residue removal and remedial fertilisation is being examined both experimentally and by modelling.

· Assessing the capacity of soils to withstand the physical effects of harvesting and the amount of residue that must be retained on site to support harvesting and extraction machinery.

(* From 1 October 2000, Forest Research will be represented by Dr Peter Freer-Smith)
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