BERR Renewable Energy Strategy Consultation
Supergen Bioenergy response

Introduction

The Supergen bioenergy consortium is a research consortium of 10 academic and 11 industrial partners funded by the Engineering and Physical Sciences Research Council (EPSRC) in its phase 1 stage from 2003 to 2007 and now with renewed funding from 2007 to June 2011.  The consortium is led and managed by Professor Tony Bridgwater at Aston University.

The consortium carries out international leading edge research to advance UK bioenergy, recognized as being outstanding in all categories by a recent peer review.  The consortium interests cover all aspects of bioenergy implementation from crop growth, through processing, logistics and conversion technologies.  Expertise from agriculture, agronomy, fundamental science, engineering technology and design, economic and social appraisal are brought together to provide a unique and unparalleled independent perspective on the UK bioenergy industry within an international context.  

The consortium has jointly prepared the response below to BERR’s Renewable Energy Strategy Consultation.  We have considered the biomass and related issues only, as these are the consortium’s particular area of expertise.  The positions represented below do not necessarily reflect those of all consortium members, but are representative of the variety of viewpoints that exist within the consortium on key issues and have been approved for submission by the directors of the consortium, with the knowledge of the steering committee.  
Any questions relating to this response should be directed to:


Dr Patricia Thornley


Tyndall Centre for Climate Change Research


Room H4, Pariser Building


University of Manchester


PO Box 88


Manchester


M60 1QD


Tel: 0161 3063257


E-mail: p.thornley@manchester.ac.uk

Question 4: Are our assessments of the potential of different renewable electricity technologies correct?

The consultation document describes a central scenario to reach the overall renewables target with 10% renewable energy in transport, 14% in heat and 32% in electricity. One potential scenario breaks down the overall renewable energy contribution to include:

Biomass electricity: 4%

Biomass heat: 15%

Biogas heat: 4%

Renewable transport fuels: 20%

These figures represent a very substantial increase in renewable electricity, but biomass and waste are assumed to play a relatively small part in the new system capacity: about 3 GW out of 35 GW, with on and off shore wind dominating.  Biomass is a unique renewable energy resource, as it can directly service the electricity, transport and heat sectors.  It also has the advantage of being a renewable resource, which is not intermittent, but storable and reliable, particularly important for renewable power generation.  These opportunities need to be carefully managed in order to ensure the best use of inevitably limited biomass resources in order to meet renewables targets and maximize opportunities for greenhouse gas savings.  

Work carried out in the first phase of the Supergen bioenergy consortium demonstrated that greater greenhouse gas savings per unit of biomass resource or unit of land utilised for energy crops may generally be achieved when biomass is used for electrical power generation compared to when heat is delivered.  This is primarily due to the relatively high efficiency and low carbon intensity of existing technology for delivery of heat from natural gas.  However, the UK’s national electricity mix has a relatively high carbon intensity, so that electricity from biomass can typically offer a 90% reduction over whole life-cycle.

However, bioelectricity is currently a relatively expensive means of generating electricity, compared to even other renewable options.  Cost effectiveness is much improved when considering heat-only systems and the currently high price of natural gas has resulted in biomass heat applications becoming much more economically attractive in recent times.  Cost-effective carbon savings can therefore be delivered today with biomass heat, particularly for off-grid applications.

Despite the electricity and heat potential the biofuels sector is the one that has seen most rapid rise in the last few years, accelerated significantly by the Renewable Transport Fuel Obligation.  This is a complicated market-place with divergent issues and attendant interests.  One key issue is that when it comes to delivering renewable energy in the transport sector there are few viable alternatives to biofuels.  Therefore “ear-marking” of at least a proportion of the UK’s biomass resource for transport fuels may be necessary, despite lower greenhouse gas and land efficiency compared to other applications.  However, it must be realised that a 20% renewable transport fuel target is unrealistic for indigenous biomass alone.   Research and development is focusing on the challenge of converting whole crops via advanced technologies; but even if these objectives are achieved, imports will still be necessary to service a 20% biofuels target. 
Overall we are surprised by the relatively low proportion of electricity from biomass proposed in the consultation but recognise that this is probably due to the consideration of competing uses.  However, we would point to the role of co-firing with coal as an area that may not have been given full consideration in the analysis.  If all current coal-fired power stations co-fire 10% biomass we could supply approximately 1.75 GW of electricity  (~ 2.5% of our electricity).  Work carried out in Supergen 1 shows co-firing to be an exceptionally cost-efficient and resource-efficient means of delivering renewable electricity from biomass, with greenhouse gas savings similar to those promised by more advanced technologies.  This technology is also tolerant of a very wide feedstock range and there is potential to significantly expand the proportion of co-firing currently practised in UK power stations, with appropriate financial incentives, particularly when dealing with construction of new advanced coal-fired power generation technologies, designed for substantial proportions of biomass co-firing.

However, the socio-economic importance of integrating carbon capture and storage (CCS) facilities into new coal build should not be underestimated.  Unless new coal power stations are allied with CCS systems, they will likely continue to draw NGO opposition and associated adverse publicity and planning obstacles. Even a genuine commitment to CCS on the part of government will still draw strong opposition. Recent work undertaken as part of the EC ACCSEPT project on European stakeholder views on CCS shows that some in the major environmental NGOs are ambivalent about CCS, in that, despite their concerns that it may stymie the expansion of renewables, they would prefer CCS to a large scale expansion of nuclear power. It is possible that a wide base of support for co-firing with advanced technologies could be assembled if CCS were a component and if this was at the expense of some degree of nuclear expansion. 
Question 5: What more could the Government or other parties do to enable the planning system to facilitate renewable deployment?

Planning is widely viewed across the biomass industry as one of the most significant barriers to implementation.  It is essential for industry expansion to both increase the speed and reduce the costs, as mooted in the consultation document.  However, it is also important to ensure that a correct balance is maintained between interested parties. 

The consultation document cites possible improvement measures, including: 

●establishing a single benchmark for the local community benefits that renewable developers are expected to provide and producing best practice guidance; 

●considering the particular needs and circumstances of the renewables sector in developing the detailed design of the Community Infrastructure Levy (CIL), which secures contributions from developers towards funding for local infrastructure; 

●providing mechanisms that will enable communities to benefit financially from the development of community energy assets.

Work carried out on the socio-economic aspects of bioenergy systems in phase 1 of the Supergen consortium showed that key reasons for opposition to renewables include the perceptions of imposition by others, be these agents statutory or commercial, and misappropriation of landscapes for the benefit of others.  The measures suggested go some way to addressing this, but they could go substantially further. The consultation implicitly seems to see commercial developers as the main actors in renewable energy development, understating the potential role of domestic and community actions, both on energy supply and on the attitudinal climate within which commercial operators function.  In particular, there is no reference to creating the inducement of more attractive feed-in tariffs and subsidies for small-scale renewables that would go someway to reducing the distinction between commercial renewables developments and community- and domestic-owned developments. We believe that much more could be done to encourage development in these areas, which would have particular benefits for bioenergy, within the renewables spectrum.

A further factor affecting the attitudinal climate or context for bioenergy is that affected communities often fear single developments as setting a precedent for further expansion. This fuels opposition to even modest proposals. There is thus a case to be made for seeking to allay public fears in a locality by defining a legally enforceable upper limit on particular types of renewable energy development in a geographical region. Relatedly, Government would be more convincing on energy policy if the potential for energy efficiency was properly incentivised and realised. Action in this area would be encouraged alongside incentives for renewables – both can be equivalent in terms of carbon savings achieved and this needs to be recognized when it comes to development of policy incentives.

We are concerned that the proposal in paragraph 3.3.7, embedded in the Planning Bill, is a significant departure from the use of Planning Inquiries and Inspectors and is likely to prove highly controversial:

3.3.7 setting up an independent Infrastructure Planning Commission (IPC), which will take planning decisions on nationally significant infrastructure projects (in this context, onshore projects over 50 MW and offshore projects over 100 MW) using streamlined inquiry procedures and subject to statutory timetables;

While the threshold of 50MW (which seems broadly appropriate) means that few bioenergy developments are likely to be affected by these proposals it is essential to ensure that local opinion is appropriately represented to, and considered by, the IPC in such cases.

In addition to planning issues small bioenergy facilities are frequently hampered by the ability to access timely connection to the grid network at reasonable cost.
Question 9: What more could government or other parties do to reduce supply chain constraints on renewables deployment?

Supply chain constraints are absolutely key to bioenergy development in the UK and are an area where government intervention could yield significant improvements.  In principle the most effective action that government can take to reduce supply chain constraints on renewables is to improve their relative profitability and hence attract investment.  Improving profitability requires either making renewables cheaper through subsidy, removal of regulatory or other obstacles, or making the fossil alternatives more expensive through taxation or regulated constraint on supply. Which of these options one chooses is partly a matter of ideology, but for bioenergy it is also a complex area, with implications in other sectors, perhaps most relevantly in agricultural food production.  Regulatory constraints also exist in the form of WTO rules and broader context of CAP reform.  

Bioenergy is unique in the renewables sector in having a substantial ongoing fuel cost.  Financial incentives that address the supply chain, such as energy crop payment supplements, are therefore particularly effective.  However, the level at which these are currently set are not having sufficient impact and there is a need to ensure that any policy mechanisms addressing supply chain issues keeps up with the rapidly changing markets and economic structures.

Other research consortia in the UK (in particular the TSEC Biosys consortium) have investigated the biomass supply chain in more detail than we have within the Supergen consortium.  However, it is evident from our work in this area that current incentives for growing energy crops in the UK are failing to deliver a portfolio of feedstocks on the scale required for the ambitious targets laid out in the strategy.  It has also been apparent in recent years that the market in which these crops are being encouraged is not only complex (influenced by the CAP, the energy crops scheme, European Energy Crop Area Aid, banding of the Renewables Obligation) but can also change very quickly, as evidenced by recent rises in cereal prices.  

Particularly in the case of bioenergy it is important that the advantages and disadvantages of policy options are weighed carefully and their impacts for both indigenous and international production systems anticipated and assessed. In general it will be easier to control the impacts of, and benefit from, UK and EU bioenergy production, but it must be recognized that biomass is becoming a globally traded commodity, so that impacts of UK consumption are increasingly likely to be experienced further afield. 

In this complex, dynamic market place we believe it would make sense to have an independent board reviewing at least annually the requirement for energy crops, potential feedstocks, their relative costs and available support mechanism.  This board would have a remit to collate data relating to energy crops, analyze economics and market trends in the prevailing market, review existing supply chain incentives and make recommendations on whether or not there is a need to modify or amend the existing support measures in order to ensure that all aspects of the supply chain function adequately vis a vis government targets and expectations.  This single body would provide a comprehensive overview and advice to the various government departments and institutions involved in energy crop production – perhaps affiliated to DEFRA, but with responsibilities to the BERR group working on the RO, Ofgem and the RFA. 

In suggesting the above board, we are, of course, mindful that direct support of the production of any commodity is contrary to the WTO driven CAP reform, which would preclude direct agricultural payments for production.  However, there are a number of other measures that can be implemented along the bioenergy supply chain which can indirectly support production and it is important to ensure that these remain co-ordinated and relevant in the sometimes fast-moving marketplace.  This would be a primary responsibility of this board. 
Question 10: Do you agree that the RO should remain the main mechanism for renewable electricity production?

The RO is a proven mechanism with a record of success within the industry and as such there is no strong case to replace it.  The damage that would be caused by swapping policy measures at this stage in the industry’s development would far outweigh any possible benefits of replacing the RO.

Question 11: What changes, if any, need to be made to the RO to reach the EU target?

The RO has not been successful in bringing forward emerging technologies.  Bioenergy has particularly suffered in this respect.  For other technologies, where capital costs are more significant it makes sense to combine the RO with other measures to address this.  However, for bioelectricity there will remain a high ongoing fuel cost, which cannot be addressed by these means.  The most effective mechanisms for addressing this would be awarding of multiple/fractional ROC’s or a significant increase in the price of carbon in trading mechanisms.  As the former is directly within government control we would strongly support a continuation of the move towards award of multiple/fractional ROC’s for different technologies, with regular reviews for eligibility status.  
The proposed changes should, therefore, allow biomass to play its part.  The contribution of waste would be enhanced by other changes in waste strategy/legislation.  For example, a simpler, more transparent and less wide-arranging approach to application of the Waste Incineration Directive to UK plants would be a significant improvement.  The WID acts as a significant discincentive for players in many sectors to make best use of the energy component of waste materials, particularly at small scales. 

As ever, there is a need to carefully monitor the impact of these proposed changes to ensure they have only the desired effects. One of the biggest success stories of the RO has been biomass co-firing and some generators are indicating that the proposed fractional ROC reward may not be sufficient for them to continue cofiring.  This needs to be very carefully monitored and is an example of the sort of issue that the independent review board suggested in our response to question 9 could be responsible for assessing. Equally the adequacy of the proposed multiple ROC’s for dedicated biomass plants needs to be kept under review on at least an annual basis in order to ensure that it has the desired effect in terms of bringing forward a balanced biomass feedstock portfolio.
Question 13: Assuming financial support measures are in place, what more could government do to realise the full potential of combined heat and power?

One area that is frequently relevant for bioenergy projects, which are often in rural areas, is the issue of grid connection.  Measures to shorten the timescale and ease access could increase capacity delivered by the industry. 

Much of the useful heat delivered by systems is frequently very low grade and best suited to space heating for buildings.  Despite many initiatives the UK still lags its European counterparts in this area.  Partly this is related to the often prohibitive cost and logistics of putting in place new infrastructure, but partly it is also due to reluctance on the part of users to embrace the benefits of district heating schemes, except where imposed in tenanted schemes, frequently by local authorities.  Investigation into the exact nature of those socio-economic obstacles with public-focused research would be useful to identify and better understand the exact nature of the reluctance to implement district heating for domestic customers. 

Question 16: Do you agree with the assessment that a renewable heat incentive would work better in the heat market?

We broadly agree that a renewable heat incentive would work better than an obligation.  However, we do not believe that adequate consideration or support has been given to energy conservation in the heat sector. 

Question 17: For bioenergy what more could government or other parties do on raising awareness? air quality? building regulations? planning? Etc.
One problem of particular relevance is the low public confidence in bioenergy, which is often seen as potentially damaging to the environment and jeopardising to food security. We iterate the point made in 7.1.5 of the consultation document i.e. biomass production must be sustainable and efficient and also the requirement for effective and clear policies as discussed in 7.2.1. These might include price regulation, financial incentives, quota systems, and a transparent regulatory systems to verify that imported and home produced biomass destined for use in the UK meets with sustainability criteria which have been agreed with stakeholders e.g. electricity producers, environmental lobby groups, scientific advisers and governments from overseas suppliers. 

Airborne emissions from biomass are an area of increasing importance and relevance particularly in urban areas. Generally we feel that facilities are adequately regulated (in some cases possibly over-regulated due to waste regulations). However, there is a need to keep this area under review, as patterns of deployment emerge particularly at smaller scales, right down to domestic installations. Increased regulation of individual facilities is unlikely to be warranted, but there are public concerns emerging that development of a number of small facilities in a concentrated area could have undesirable air quality impacts, especially with regard to particulates.  These can often be difficult to plan for as they may result from particular modes of operation occurring at certain times of year that are difficult to anticipate. 

There is a huge public appetite for further information in this area and, despite best efforts by a number of parties there is frequent anecdotal evidence that this information is not getting through to end-users.  It behoves a number of organisations such as BERR, Defra, the Biomass Energy Centre and others to ensure that there is better co-ordinated stakeholder dissemination of appropriate material.  Investment of time and resources in this area is important if issues related to planning, public acceptability etc are to be resolved.  

Question 18: How far should government go in focusing on areas off gas grid as offering most renewable heat potential?

It makes eminent sense to develop these areas, which tend to be rural and therefore closer to the supply of bio-energy.  However, we are unconvinced that specific targeting measures are required.  By and large the market players are successfully finding appropriate niches which are commercially viable. However, the opportunity to combine renewables and fuel poverty policies could  be seized by targetting the fuel poor in off-grid, rural areas with additional financial incentives.
Question 24: How can we best incentivise renewable and low-carbon transport in a sustainable and cost-effective way?

In the Supergen Bioenergy Consortium, there are mixed views on the preferred extent of penetration of biofuels into the transport market. Government envisages that the 2020 renewable fuels target will largely be met by biofuels and this role could be extended in terms of rail, shipping and aviation.  There are, though, substantial moves in this direction already, with which many of the partners in our consortium are already involved.  There are particular opportunities with rail and shipping markets, which have a dedicated, limited and controllable infrastructure and fuels which are difficult for other applications (such as fast pyrolysis liquid or DME) etc can be more successfully and easily introduced, without the need for compatibility.  Consideration should be given to mechanisms/support measures which specifically aim to exploit this resource. 
Question 27: How can we best ensure that our use of biomass is sustainable?

Several underlying and sometimes conflicting themes inform our response in this area:

1. There is no value in supporting biofuels that could be doing more harm than good in terms of greenhouse gas production

2. Our understanding of the full impact of bioenergy chains, particularly in terms of indirect effects and land-use change, is an emerging area and the uncertaintites attached to the calculations are frequently significant.
3. The production of food is now mostly integrated with certification and accreditation schemes; for which onerous record-keeping is required and these could easily be extended to bio-fuels. 
4. Human nature is such that there will always be attempts to circumvent/cheat or blatantly violate rules and regulations.  This is not unique to bioenergy.

The RTFO should not have a phase-in period in which the origins and land use change of feedstocks may be stated as unknown. During this period, we have no way of knowing whether we are causing more harm than good. We should accept only specific, high-performing feedstocks. Of these, Brazilian sugarcane ethanol was and is immediately available without delay, making that phase-in period unnecessary in so far as petrol substitutes go. Closer attention should be given to used vegetable oil of EU origin, but in all cases indirect effects need to be anticipated prior to policy implementation. This situation needs immediate remedy.

Regarding enforcement, the specific method does not matter providing it works. However, energy efficiency and demand reduction in transport (in terms of both fuel consumption and mobility) should be incentivised prior to incentivising a larger scale biofuel sector. There is a raft of measures available in these fields, long-discussed by transport specialists but avoided by politicians and DfT. Large scale biofuel supply may be superficially politically attractive but in the long term is likely to be more problematic as it continues to embed us in congested, excessive-mobility pathways.

When it comes to second and third generation incentivisation methods a banded/weighted incentive system may be suitable. However, the environmental advantages of these should not simply be assumed. In particular, soil quality needs to be demonstrably protected if whole plants are to be removed for fuel.

Question 28: How will the market for biomass develop to 2020 – implications for imports? Long term prices?
In terms of energy crops the market will be led by incentives.  The key one is world oil price, presently sufficiently high that biomass offers good comparative value.  If this remains the case slow growth in bioenergy is foreseen.  In terms of energy crop growth and development 2020 is not very far away and it is unlikely that any action will have a signficant impact on the market before then.  Only a very significant government/CAP driven change would make a difference, due to inherent inertia in the system. 

Question 29: Should there be regulatory or other measures to discourage biomass waste to landfill and promote use for energy?

Yes, some significant measures are essential to grow this market, which was demonstrated as being a substantial potential contributor to UK renewables targets in the Biomass Task Force report.

Question 30: What can government or others do to ensure sufficient WID compliant combustion capacity and what might constrain development?

WID has apparently been implemented with wider application in the UK than other member states.  There is a need to review the processes/plants covered by WID and a rational consideration of the relevance of the legislation in some cases. 

Question 31: What further actions will improve supply chain efficiency, consumer confidence and sustainable growth of the biomass supply chain?

There are many options for utilising biomass effectively to reduce carbon emissions but these are not being taken up sufficiently rapidly by industry or the public largely because of confusion over what options are available and lack of confidence in robustness of supply. Clear policy lead by the government combined with public education e.g. by TV discussion and over view programmes, media advertisement and public discussion with energy producers and academics expert in the potential environmental effects of biomass production and the bioenergy options for the UK would help the public to understand the real issues and generate a demand for sustainable bioenergy solutions which would feed forward and invigorate investment from the private sector. One possibility would be to require dissemination and co-operation as part of government/research council funding/grant awards.  However, having too many separate messages from different sources is likely to cloud the issue further.  There is a need for co-ordination at some level.

Question 32: What barriers exist to the cost-effective deployment of anaerobic digestion, biogas and biomethane directly in the gas grid and how can they be addressed?

These technologies are relatively proven and available, but costs and economies of scale are important factors in take-up.  Inhibitions to accessing the gas grid may be significant as they can be with power, with companies imposing punitive and arbitrary tariffs for access. 

Question 33: What actions can be taken to make biomass communications more effective to improve public awareness and address acceptability issues?

The public is generally very aware of climate change and supportive of renewables.  However, within the renewables sector the awareness of bioenergy is very low: a UK study found that 85% of respondents wanted to increase renewables, 72% supported wind, with only 2% opposed; but only 16% supported biomass with 4.8% opposed – the vast majority just didn’t know – or perhaps didn’t even know what it meant.   Despite this biofuels have been featured frequently in the media recently in a very negative manner.

The key issue is the initiation of balanced debate- not just on bioenergy, but on bioenergy in the context of the alternatives, including accelerated climate change. The public does not know what options are realistic or obtainable, the cost difference between conventional fuel technologies and bioenergy solutions, whether these solutions are damaging to food production and the environment etc. This is because of the unstructured array of information available and the dominance of lobby and single issue groups who rarely have to justify their arguments with anything more substantial than sound bites. Investment needs to be made for public education and the establishment of consumer demand and confidence in sustainable bioenergy solutions for GHG reduction. 
These measures might include TV information films, balanced discussion programmes which are balanced, not designed to scare or outrage in order to boost viewing figures, clear political messages in which the importance of reducing GHG emissions is not confused with economics and investment into outreach programmes giving the public chance to attend lively, balanced, fair, informative and interesting public debates and dissemination.
In addition to the above, it is important to be aware of the differing reasons for objections to bioenergy. On the heat and power side, objections are often related to siting impacts: a community is ‘asked’ to accept a new facility that may well bring net social benefits, but the adverse impacts of which are primarily experienced close to the plant. In these cases the objections are not so much to bioenergy per se; yet a wide range of objections that are specific to bioenergy may be marshalled against the proposed development. To mitigate against this, developers and land use planners should look for ways to minimise and compensate for the local impacts, and to reassure communities that the development does not set a precedent for further industrialisation of their locality. Such reassurances would have to be real and legally-binding to stand any chance of succeeding: there is a significant lack of faith among the public in government institutions.
Question 34: Are there issues constraining biomass supply and use other than sustainability, supply chain and information issues?

Greenhouse gas and sustainability benefits are generally greater from waste feedstocks, which are also generally cost effective.  It is therefore essential to make effective use of waste, which requires an appropriate strategy/waste management framework.  Despite frequent revisions this is still not sending a sufficiently clear message/providing incentives for more widespread energy recovery.

Even when waste is utilised effectively the UK land mass can not meet the demands of any one demand sector.  There is an argument that best efficiency could be obtained by concentrating resources strategically in one sector to maximise benefits. Imports will, however, remain inevitable. 

There is a need for co-ordinated governance so that encouragement from one government department is not cancelled out by discouragement from another
Question 37: Are there barriers to development not addressed by current or proposed support mechanisms?
Energy crops have been a significant funding target, but the goalposts have moved frequently during the funded period.  This is particularly frustrating when dealing with an area where gestation time for agricultural development is essential.  There is a need for long-term vision and policy consistency.

