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Recommendations to the DECC Pathways 2050 consultation 

The DECC 2050 Pathways consultation describes and considers numerous fuel supply, energy technology and infrastructure pathways to providing the UK's future energy needs. 
This consultation response supports a long term planning of the future energy supply, especially as the latest climate change research show that developed countries need to reduce their climate gas emissions with more than 85% if we are to avoid dangerous climate change (i.e. more than a 2 degree average temperature increase). Therefore this response sets out a UK energy supply, technology and infrastructure pathway which could provide a secure, robust, flexible and fully 'carbon-negative' energy system by 2050 or sooner. The DECC Pathways show that a large amount of sustainably produced biomass is necessary to develop if the needed greenhouse gas emissions reductions are to be met. As sustainable sources of bio-energy become available at large scale then the system presented must have the flexibility to incorporate such renewable resources in an optimal way. Sustainable bio-energy resources would also, in conjunction with CO2 capture and storage (CCS) technology and infrastructure, open a pathway to large scale 'carbon-negative' energy generation, which is needed for achieving emissions reductions at the required scale. 

CCS technology has to date usually been associated with reducing emissions from coal and gas power stations. However, if CCS is used in conjunction with sustainable renewable fuels, it could be used to extract carbon dioxide from the air at large-scale over the coming century. The Bellona Foundation considers it necessary to plan now for building an energy system that could achieve large-scale atmospheric carbon dioxide reductions, rather than build a system that might lock-out such a capability. Anything less would be a blatant omission for a developed country claiming to show global leadership on climate change. 

We believe fuel cells may have a major role to play as an energy efficient, cost-effective, robust and flexible energy generating technology. Recent advances in nano-technology appear to make fuel cells much more competitive. In addition to their high electrical efficiency under any load, fuel cells have one other highly useful attribute of value today: they use hydrogen fuel which does not emit carbon dioxide. Other energy generating technologies could also use hydrogen but most have limitations in comparison. If the hydrogen is from a renewable resource then the energy generated is approaching carbon-neutrality.  If fuel cells are fueled with hydrogen from bio-energy sources which have had their carbon dioxide captured and stored, then ‘carbon-negative’ energy generation is achieved. This is an example of how biomass sources and CO2 capture and storage technology can be combined, a process known as BECS (biomass with CO2 capture and storage). 

We are working on identifying 2050 pathways in which renewable energy technologies are scaled-up and CCS is fitted to all coal and gas schemes in the 2020s. Hydrogen (or electricity) from coal, gas and bio-energy sources would be used where possible and the UK's energy generating and transmission infrastructure must be built, upgraded and replaced accordingly. Provided sustainable sources of bio-energy become available at large scale then much if not most of the pipeline infrastructure could relatively easily switch from fossil-hydrogen to bio-hydrogen. This would enable a transition from a carbon-neutral energy system to one in which a considerable amount of electricity and heat could be generated carbon-negatively. Even the transport sector could, to a degree, be powered by carbon-negative fuels,through plasma processing at fuel stations, through which biofuels may be split into hydrogen and carbon powder, for use in products (we recognise that the permanence of such non-geological storage must be further researched).
Large-scale sustainable bio-energy sources could become available, particularly if promising desert-based bio-technologies are developed successfully. The cultivation of algae for the production of a range of hydrocarbon fuels, which could be transported around the world, looks particularly worthy of attention. The UK energy system and infrastructure could thus utlilise hydrogen from indigenous and imported bio-energy sources, and maximise its carbon-negative potential in the UK's future CCS capacity. 
The Bellona Foundation is favourable to the Trajectory D with import level 4 in the present consultation paper and would like to stress that on a per capita basis this combination is well within the IEA’s central estimate (420 to 860 TWh/y for a 2050 UK population of 70 million and a global population of 9 billion), cf. “Potential Contribution of Bioenergy to the World’s Future Energy Demand”, IEA, 2007. 

The UK Government and institutions should do what they can to develop, demonstrate and deploy the required technologies and infrastructure to enable such a system to be built, and engage the public as to why it would be both necessary and beneficial, locally and globally. 

The level of indigenous and imported bio-energy sources which would enable the UK to maximise its carbon-negative energy generating potential would also provide the UK energy system with a highly valuable demand-response electricity supply. 

The UK Government and institutions should do what they can to develop, demonstrate and deploy the required technologies and infrastructure to enable such a system to be built, and engage the public as to why it would be both necessary and beneficial, locally and globally. 

Our preliminary modelling shows that:

· by 2050 the UK could build a 'carbon-negative' energy system capable of storing up to about 2 tonnes of carbon dioxide per person per year (140 million tonnes a year by 2050 and possibly 1 tonne/year/person in the 2030's)

· energy generation from imports of sustainable bio-fuels could account for 37 - 50 % of future UK energy demand at maximum carbon-negative potential depending on indigenous production

· the maximum level of bio-energy sources imports by 2050 would amount to about 57 - 60 % of current annual energy imports of oil, gas, coal and uranium (1,270 TWh/y in 2009)

· extensive energy crop cultivation covering up to 20 % of the UK land area, which would have increasing rural and bio-diversity impacts, could reduce imports to just 8 % of current fossil fuel levels while still achieving the maximum carbon-negative potential of about 2 tonnes per person per year by 2050 (however, a significant reduction in aviation and other energy uses would also be required)

· sustainable bio-fuels would provide significant back-up to variable renewable energy resources and would help optimise the energy system in terms of cost, flexibility and security

· decentralised fuel cells utilising bio-hydrogen could have an instantaneous load-following capacity of up to 100 GWe and 45 GWth by 2050

Recommendations
· the UK should plan a pathway which builds and facilitates carbon-negative (BECS) energy generation in its 2050 energy pathway planning

· the UK must realise the planned CCS demonstration schemes, including fuel cell proposals and bio-gasification technology, to ensure that four CCS demonstration schemes, including a gas demonstration, are built by 2015 

· the UK should quickly identify to what degree hydrogen could be used in the existing gas pipeline networks (strategic pipelines and local distribution zone network)

· the UK should fund research, development and demonstration of innovative biomass production in biologically unproductive areas such as arid and deserts, including aquatic biomass such as algaes and halophytes. 

· the UK Government should engage the wider public regarding BECS energy pathways, explaining the climate and economic benefits of such a world-leading pathway.
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