2050 Pathway Analysis: Call for Evidence
Response by UK COAL Mining Limited
UK COAL Mining Limited (UKC) welcomes the opportunity to contribute to the debate on DECC’s 2050 Pathways Calculator.

UKC is Britain's biggest producer of coal, supplying around 4% of the country's energy needs for electricity generation. The Group operates three deep mines and five surface mines located in Central and Northern England with substantial reserves and employs 3,100 people. 
UKC believes the pathways calculator can be a useful tool providing an indication of which areas need to be addressed in order to achieve the 80% emissions reduction target by 2050. We believe that the answer lies in developing a broad-based, cost-effective energy mix that includes clean coal, gas, nuclear and renewable sources, as well as improving energy efficiency. However this calculator can only ever be a guide and care should be taken to ensure that results are not declared as definitive outcomes which subsequently have a direct effect on policy.
Limitations with the model are outlined on the DECC website and one of the key issues is that it does not take place the UK within a global context. The UK does not operate in isolation in the world and this relatively simple model ignores the complexities of international energy market which can have a dramatic effect on the UK economy.
Cost modelling is also needed to inform the decision making process. There will be difficult decisions to be made in balancing CO2 reduction, security of supply and cost and it is necessary to centre on the lower cost options in order protect the country’s industrial competitiveness. 
Finally the model assumes that there is no difficulty in obtaining planning permission for the required new build. Here there appears to be a disconnect between the Government’s plan to put power back into the hands of citizens and local neighbourhoods which are likely to reject a significant number of new developments. 
1. Scope of model:

(a) Are there any low carbon technologies or processes or major demand-side options which are not currently included within the scope of the model but that you consider should be in future?
The model includes all the appropriate technologies and demand side options. 
2. Scope of sectors:

(a) Does the range of alternative levels of ambition presented for each sector cover the full range of credible futures? If not, what evidence suggests that the range of scenarios should be broader than those presented?
The levels of ambition cover the full range of possible outcomes; although level 4 tends to right on the limit of what could be achieved. Therefore in reality, level 4 could be viewed as being only included for information purposes as it is extremely unlikely to be ever achieved. An example of this is the level 4 nuclear scenario which would result in 146GW of new generation capacity build.
Because there is a huge spectrum between levels 1 and 4, in many cases the incremental gap between levels 2 and 3 is too large. Whilst it would add complexity to the model it would be definitely beneficial if additional intermediate levels and trajectories were added.
(b) Do the intermediate levels of ambition (levels 2 and 3) provided for each sector illustrate a useful set of choices, or should they be moved up or down?

In many instances the trajectories illustrated represent too large an incremental change.

One example of this is the pathway for electrification levels for heating technology (table D7 page 107). Here level 2 represents a low electrification level where up to 35% of heat demand is met. However there is an enormous jump to level 3 which represents a medium position where up to 90% of heat demand is met. 
Another example is nuclear generation where the difference between level 2 and level 3 is 358TWh in 2050. This incremental difference on nuclear alone is larger than total UK electricity generation in 2009.
The model would be best served by adding in additional intermediate levels. If this is not possible then the levels should be moved downwards to be of more value to the user.
(c) The 2050 Pathways Calculator currently describes alternative directions of travel rather than different levels for some sectors where changes reflect a choice rather than a scale. Is this a suitable approach and clear to users?
It needs to be made clearer to users how the electricity supply and demand balance is affected by choices made within the model. It is relatively easy to end up with too much low carbon generation than is required, which would obviously never be built.

Further explanation of the interaction (or simplification) between the non electric fuel direction and electrification trajectories are needed in Section D. This choice can have a dramatic effect on the carbon emissions, for example if both are set at level B then it results in around 70Mt more CO2 emissions than if they were both set at level A.
3. Input assumptions and methodologies:

(a) For each sector, are the input assumptions and the methodologies applied to those input assumptions reasonable?
UKC has comments on the following sectors:
Freight Transport: 
The transport of freight by road has been increasing at a faster rate than the national average. There has also been an increase in foreign licensed vehicles on UK roads which are more likely to remain on internal combustion engine technology over the period to 2050.  It will also be difficult for these vehicles to achieve the increase in efficiency in empty running outlined in levels 3/4. 
It is unrealistic to state that the UK will reach 100% electric rail freight as assumed in level 4. Many sources of bulk minerals (i.e. surface coal mines) are of a short temporary measure where it would not be economic to electrify the line. These routes will continue to be operated by diesel traffic.  
Industry: CCS would only be viable in the industrial sector if network clusters have been developed for locally based power generation. If CCS in the power sector does not prove to be successful then it is very unlikely it would be rolled out at a smaller scale, especially as many of these industrial plants are situated inland. Therefore there is an anomaly within the Illustrative Pathway Beta which has little CCS deployment in the power sector but has large emissions reductions under Trajectory C due to CCS deployment. 
Space heating. Hot water and cooling:
 It should be more transparent to the user how the outlined trajectories and levels interact. Across the scenarios there appears to be a large range of power demand between level 1 and level 4.

The variables within each level appear counterintuitive i.e. large increase in hot water demand coupled with maximum large demand in air conditioning in Level 1. The air conditioning demand in Level 1 of 100% take up throughout the UK seems very optimistic given the difference in latitude and hence existing weather patterns between Scotland and South West England.
It is stated, on page 98, that ‘owing to climate change, average external temperatures in the UK are expected to rise by approximately 2 - 2.5oC. The word ‘expected’ implies certainty whereas it might be more accurate to insert the word ‘forecast’. The document to which this statement is referenced is the 2009 UK Climate Projections. However, UKCP09 contains a health warning about the use of probabilities stating ‘it is simply not possible to know all possible outcomes’.                                                                                                                                     
Agriculture: Farmers traditionally follow the market signals of pricing and subsidy. If guaranteed government incentives for biofuels are greater than the market price for pure agricultural products then farmers will switch in relative short order to grow biofuels. 
Therefore unless farming is brought under some form of mandatory emissions scheme, the sector will be driven by agricultural product pricing. 
The spread of bioenergy across the four trajectories ranges from 60-500TWh. The higher level would result increased food imports (and carbon footprint) and a dramatic landscape change which is unlikely to be accepted by the general public. 
Bioenergy and Waste:
The model assumes that all biofuels including imported biofuels are zero carbon. Modification is needed to include emissions from the supply chain and conversion process. A report by The Times (1 March 2010) claimed to have seen a government study which concluded that using fossil fuel in vehicles is better for the environment than so-called green fuels made from crops.
It reported that the Department for Transport’s target for raising the level of biofuel in all fuel sold in Britain will result worldwide in millions of acres of forest being logged or burnt down and converted to plantations. It went on to say that some of the most commonly-used biofuel crops fail to meet the minimum sustainability standard set by the European Commission. Under the standard, each litre of biofuel should reduce emissions by at least 35 per cent compared with burning a litre of fossil fuel. Yet palm oil increases emissions by 31 per cent because of the carbon released when forest and grassland is turned into plantations. It was claimed that rape seed and soy also fail to meet the standard.

Clearing rainforest for biofuel plantations releases carbon stored in trees and soil. It takes up to 840 years for a palm oil plantation to soak up the carbon emitted when the rainforest it replaced was burnt. The expansion of the palm oil industry in Indonesia has turned it into the third-largest greenhouse gas emitter, after China and the US
.
No indication is given from where bioenergy imports may come from. Quantities under Level 4 rise to the equivalent of 200% of the UK’s projected market share by 2050. However it is a logical consequence that these increased quantities will come from further and further afield and hence these additional emissions should be factored in.
Solid biomass GHG emissions should meet the sustainability life cycle criteria of 285.12kg CO2/MWh, as proposed in the September 2010 DECC consultation document on the Renewables Obligation Order 2011.

Nuclear:
Level 4 total capacity of 146GW by 2050 is greater than the current capacity in the EU-27 and implies spectacular levels of new build consistently over a 25 year period. This level of growth has not been seen before over this timescale and would require a significant scaling up of the UK industry along with massive assistance from overseas companies. 
This scenario will also require a dramatic political and public shift in support for nuclear power as it will create a nuclear power station in virtually every area of the UK. Therefore the model would be better served by lowering the generation trajectories of levels 2 to 4.
Fossil Fuel Carbon Capture and Storage: 
Outside of the four coal CCS demonstration projects reaffirmed in Parliament by the Minister of State, Department of Energy and Climate Change (Charles Hendry)
, further CCS investment will only occur if operators are confident about the regulatory, economic and technical environment.
This is particularly relevant in the UK where the current generation market is dominated by foreign multi-national companies who can switch their investment around the world based on their required risk and return profile.
Level 1 – assumes that no other CCS plant are built and as stated above this could be due to the UK’s regulatory position allied to more generous support mechanisms for renewable generation.
Level 2 – The CCS competition was launched in November 2007 and a final decision is not expected until the end of 2011. Given the slow progress made in determining which will be the initial UK plant it therefore appears optimistic to assume that the first plant will be operational by 2015. Also it is likely that companies would want longer than a three year results window, assuming the 2015 target is met, before committing to further multi billion pound investments. Therefore it would be more prudent to push back the time scale of the initial assumptions within this scenario based on current levels of progress.
The growth of future CCS development will be based on the development of the UK’s transport and storage infrastructure. At present, Government have left the initiative in this area to the private sector. In order to achieve these growth levels it will require high level coordination to ensure that investment is made to develop the necessary infrastructure required. 
Levels 3 / 4 – The build rates implied in these scenarios would require a major scaling up of resources, beyond those currently available in the UK. A fossil fuel station with CCS requires a longer build time and more resources than a pure CCGT plant and a comparison with CCGT peak build in the 1990s is not valid.
Onshore and Offshore Wind
The model uses the Poyry report ‘Timeline for Wind Generation to 2020’ (2009), as basis for work in this area. However the build rate in the Poyry ‘high feasible scenario’ is applied in an inconsistent manner; being used in the level 3 onshore wind and the level 2 offshore calculation. 

Poyry’s ‘high feasible scenario’ is significantly beyond today’s build rate. Poyry identified four main areas of constraint offshore which would need to be overcome to reach this level (Insufficient supply chain capability, delays in planning, insufficient transmission reinforcement and investment and lack of liquidity in financial markets). In light of this it would be better if Poyry’s ‘alternative scenario’ is applied to level 2 with the ‘high feasible scenario’ used in level 3.
Large amounts of wind, requires significant backup generation able to come on stream at relatively short notice. In particular offshore turbines are subject to significant gusting which can shut down generation at short notice. This will require fossil fuel plant to be sat on the system at low load factors able to increase capacity at short notice. The emissions associated with these stations need to be included within the model.
Negative Emissions
Bio-energy plus carbon and capture and storage (BECCS) is presumed to be in operation alongside CCS levels 2 to 4 in the section ‘Combustion plus CCS’.

As bio-energy plants have a much smaller generation capacity, they will be reliant on a carbon transport infrastructure already being in place, based around larger fossil fuel plant. If a transport network is built up on a single point source basis then CCS at bio-energy plants is unlikely to be financially viable. Therefore it is likely that BECCS would only be applicable to levels 3 and 4 in the section ‘Combustion plus CCS’. 
As regards specific sectors:

(g) Could the relative roles of coal and gas out to 2050 vary from the assumptions shown in this work, and if so, how?
The development of CCS technology will be required on both coal and gas generation to allow them to contribute long term to the UK’s energy supply. Therefore within the model it is necessary to split CCS into both coal and gas generation. CCS on gas will have a different emissions profile and hence there needs to be an option to model this separately. Also gas consumption will have an effect on gas imports and this needs to be highlighted for the parallel security of supply debate.
In addition because coal CCS is assumed as the default, the model makes up coal demand via increased imports. However, the model appears does not take into account import capacity limitations and hence is importing significantly more than the UK is capable of, especially in the latter years. There is also a conflict here with bioenergy imports, as it is this same port capacity which is needed in both cases.
Looking at the assumptions behind the conventional thermal plant capacity. The initial 2007 and 2010 coal capacity should reflect current UK capacity which is just over 28GW and not the 23GW as shown. This would increase coal burn in the short to medium term. 
From 2025 the model assumes 1.3GW of unabated coal running at 60% load factor out to 2050. It’s likely that this capacity would be running at a much lower load factor, being used for peaking duties. 

Gas CCGT plant is being used within the model as swing capacity, only being called to make up shortfalls in generation and always assumed to be available when required. In reality it is likely that some gas capacity will be permanently available used to provide grid support services and this should be factored in. 

4. Common implications and uncertainties:

(a) The introduction to the report sets out some of the implications and uncertainties common to the illustrative pathways. Does this list cover the key commonalities? If not, please identify other common implications and uncertainties and provide evidence as to why these are key conclusions from the analysis.
A follow on from the common messages listed is the need for communication to the general public regarding the ambitious per capita energy demand reduction required. The vast majority of UK householders will assume that decarbonising  our electricity generation will be sufficient to meet our targets and are unaware of the subsequent need to go further, in particular electrification of domestic heating and transport.

The availability of suitable amounts of sustainable bioenergy is a key issue. There is likely to be fierce competition for these resources globally, with the result that supplies will have to be moved large distances around the world. A report by the Confederation of Forest Industries
 has reported that most of the medium to very large sized wood energy plants that have been announced publicly are expecting to import most of their wood fibre, in the form of wood chips or pellets, from overseas. This is because these companies perceive there to be much greater potential for sourcing wood chips or pellets on long term contracts in much larger quantities from areas such as North and South America and the Baltic States than is possible in Britain because of the scale of the forest resources and the forest industries in these countries

The report concludes that Britain could start importing wood chips and pellets for new wood energy plants in 2012 and the quantity could rapidly rise to about 27 million tonnes per annum if all the planned wood energy plants are built. If this quantity could be secured in the form of long term supply contracts, it would imply an almost doubling of the present world trade in wood chips and pellets.
This growth in worldwide biomass supply needs to be closely monitored and controlled to ensure that the principles of sustainability are not compromised. Also emissions associated with the supply chain and conversion process need to be factored in.
5. Impact of pathways:

(a) What criteria should be taken into account in understanding the impact and relative attractiveness of pathways?

Cost, emissions reductions, effect on the UK economy, total carbon footprint, technological uncertainty and likelihood of success  

6. Cost analysis:

(a) Can you suggest a methodology by which the wider cost implications of choosing one pathway over another could be accurately reflected, and any relevant findings from such an approach?

A levilised cost approach would be appropriate for comparing the wider cost implications over a long period. Several recent reports have adopted this approach such as ‘Compliance Costs for meeting the 20% renewable energy target in 2020’ – Poyry, March 2008 and ‘UK Electricity Generation Costs Update’, July 2010, Mott MacDonald for DECC.
Levilised (life cycle) cost methodology takes the discounted lifetime cost of ownership of the asset converted into an equivalent unit cost of generation in £/MWh. A full levelised cost of electricity (as opposed to generation) would include the remaining costs of the transmission network and all the costs of building and running the distribution network and supply administration, and would also correct for network losses.
The partial analysis of costs in the large scale generation sector shown in the pathway analysis ignores financing costs. This has the effect of lowering the cost for the low carbon pathways and presents them in a competitive light against the reference do nothing scenario. The document highlights this apparent competitive position by going on to say that ‘most of the low carbon pathways are less costly than the reference pathway under high-high fossil fuel price assumptions’.

It is also noticeable that the low renewables scenario is the cheapest of the low carbon options (figure 4 page 43). This gives backing to the call of organisations such as the CBI
 for a lowering of the contribution of renewable electricity in the UK’s energy mix.
7. Future improvements to model:

(a) Do you have any further suggestions for refining the 2050 Pathways Calculator?
1. Split fossil fuel CCS into coal and gas options.

2. Introduce intermediate levels and trajectories between existing options. 
3. Report the UK’s total carbon footprint including emissions associated with importing finished goods and energy.
4. Solid biomass GHG emissions should meet the sustainability life cycle criteria of 285.12kg CO2 / MWh, as proposed in the September 2010 DECC consultation document on the Renewables Obligation Order 2011.

5. Variable GDP input.
6. Introduce a local planning factor for each technology.

(b) Could the 2050 Pathways Calculator be improved to reflect the fact that the level of ambition for some sectors will depend on local preferences? Could the Pathways Calculator be improved such that the inherent degree of individual and local choice in a chosen pathway were clear?

The model currently assumes that there is no difficulty in obtaining planning permission for the required new build. Here there appears to be a disconnect between the Government’s plan to put power back into the hands of citizens and local neighbourhoods, which are likely to reject a significant number of new energy developments. This is based on the current experience of local opposition to all new developments everywhere.
It might therefore be worthwhile including a local planning factor across each technology, which would scale back development based upon the user’s view of local opposition.
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