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Dear Sir/Madam
DECC 2050 Pathways: Call for Evidence
Thank you for the opportunity to comment on the above public consultation.
Natural England’s response is attached. Please contact [personal details removed] if you wish to discuss our comments.

Yours sincerely

[personal details removed]
Director of Evidence
pp.  [personal details removed]  Head of Spatial Planning & Energy

2050 Pathways Analysis: Call for Evidence
Response by Natural England
Part A - Introduction and summary
1. Natural England is a non-departmental public body.  We work to ensure that England’s unique natural environment, including its flora and fauna, landscapes, geology and soils, is conserved, enhanced and managed for the benefit of present and future generations, thereby contributing to sustainable development. 

2. Natural England welcomes the publication of the Pathways Analysis and Calculator and the open manner in which the discussion of ideas, evidence and options has begun. It is essential that long term thinking and planning is employed in the context of the UK’s response to its climate change and energy challenges, and equally important that the scale of those challenges is clearly communicated. As the analysis recognises, all sectors of the economy and society need to engage and consensus needs to be built on the best way forward.
3. A healthy natural environment has a central role to play in our response to climate change, both in terms of mitigation and adaptation, and in the continued provision of ecosystem services to the economy and society. The natural environment in England is characterised by a huge diversity of landscapes, geology and soils, habitats and species.  That diversity is important for its own sake but it also underpins its ability to provide drinking water, fertile soils, clean air, and commercially important species like pollination insects, to green spaces that protect us from floods, cool cities during heat waves and support active and healthy communities.  The value of those ‘Ecosystem Services’, has now gained wide recognition both internationally and within the UK.
4. There are very strong interdependencies between the natural environmental and the transition to a low carbon economy. These offer clear opportunities to achieve the transition in a manner that is sustainable, delivering a wide range of benefits for the economy, society and the environment. 
5. It has often been the case that the environmental dimension of the energy debate is confined to or viewed as the desire to reduce greenhouse gas emissions, so we welcome the recognition in the Pathways analysis that the impacts on and implications for the wider environment also need proper consideration.
6. The illustrative pathways set out in the analysis are a useful starting point in that they not only demonstrate the scale of the challenge, but also show that different options are available. We understand the common messages emerging from the illustrative pathways which highlight the broad truths that are faced regardless of the 2050 pathway eventually pursued. These include the need for ambitious per capita energy demand reduction, the need to decarbonise electricity and heat supplies and that sustainable bioenergy will play a key role. We welcome the fact that, alongside the illustrative pathways, the analysis extends to the key uncertainties at this stage that will become important elements of the Pathways work as it progresses. 

7. One of those identified uncertainties is environmental impact, and we agree that there is a need to better understand the direct, indirect and cumulative environmental impacts the may result from different pathways and combinations of effort in different sectors and technologies. This should be an exercise in enabling integrated achievement of all the Government’s policy objectives, not a debate about which policy objective should be traded away in favour of another.

8. Our response to the Call for Evidence therefore reflects the increasing level of uncertainty looking three or four decades ahead.  Whilst we point to evidence that exists and may be of use at this stage, we also attempt to frame some of the potential environmental implications that will need to be understood and considered as the 2050 Pathways analysis is taken forward. As requested, rather than comment on the benefits or otherwise of different illustrative pathways, we have structured our response around the key generic environmental issues that we can identify at this stage, as well as the environmental dimensions of the sector analysis that is presented, with the aim of providing some preliminary information upon which role of the natural environment can be considered.
Part B - Generic issues

9. As well as risks for the natural environment,  the transition to a low carbon economy also presents significant opportunities. The 2050 Pathways work is well placed to identify those opportunities and risks, and highlight where energy and environmental goals can be integrated.
10. The Call for Evidence requests suggestions for criteria that could be used to understand the impact and relative attractiveness of different pathways and invites suggestions for improving the 2050 Calculator. We have experience of researching and developing criteria for assessing the changes to and impacts upon the natural environment. Such criteria could be used to aid understanding of the environmental sustainability of the 2050 pathway options and could, ideally, be incorporated into the 2050 Calculator so that users were able to gain a broad indication as to the likelihood of positive and negative outcomes for the natural environment that might result from different choices.

11. Whilst there are uncertainties over the environmental impacts of different types of infrastructure, and different levels of infrastructure deployment, increased effort on energy efficiency and demand reduction should reduce the level of impact on the natural environment. Scale also tends to be a significant factor, with smaller scale generation generally resulting in fewer impacts on the natural environment. However, we recognise that the challenges faced require a number of solutions, and that significant levels of new large scale infrastructure will be required between now and 2050.
12. The likely scale of change to the natural environment over the coming decades cannot be underestimated; major changes could take place to landscapes, in species abundance and in species assemblages.  Drivers include the transition to a low carbon economy, demographic change, and the effects of locked-in climate change. Evidence is therefore needed on how to assess not just the threats and benefits of different options, but also how to make them acceptable and welcomed by society, affording members of the public and consumers the information with which to make sustainable choices. A coherent strategy for the natural environment in a changed world is required, which is compatible with the goal of a low carbon economy.  The Natural Environment White Paper, currently under development by DEFRA, will be important in setting this framework.  
13. Greater pressure on our land and seas is likely to increase the need to deliver multiple benefits.  Whilst the demands of low carbon pathways should be considered in their own right, it will be important to consider the interaction with other, often competing, demands in order to identify potential benefits and avoid significant socio-economic and environmental dis-benefits. A narrow perspective on the way in which land and sea is used would create significant tensions with other uses, services and objectives.  We recommend that several key pieces of recent or current work are evaluated and used to inform the Pathways Analysis:
· The Foresight Land Use Futures Project http://www.bis.gov.uk/foresight is a recent example of forward looking relevant research.  

· The Lawton Review recently published by DEFRA highlights the step change in the approach to nature conservation that is required to deliver a coherent and resilient ecological network. The report recognises that despite the important contribution designated sites have made, England’s wildlife habitats have become increasing fragmented and isolated, leading to declines in the provision of some ecosystem services, and losses to species populations. Pressures on our land and water are likely to continue to increase and the need to learn how to manage these resources in ways which deliver multiple benefits such as carbon storage and flood management is emphasised. The recommendations of the report could usefully be considered in analysing 2050 Pathway options.

· The National Ecosystems Assessment is underway and aims to provide the evidence base for the ecosystems approach and natural environment. The assessment will focus on the state and value of the natural environment and is using similar timescales to the 2050 Pathways analysis, so there is likely to be read across between the two pieces of work. We would encourage early recognition that the environmental value associated with eco-system services, not just carbon values, should be considered as part of the Pathways analysis as it addresses the assessment of costs.
14. The extent of environmental effects (positive and negative) of the 2050 Pathways, particularly the infrastructure elements, will depend to a large extent on where, when and how changes take place. There will, thus, be a strong spatial dimension to the relationship between the natural environment and pathways to 2050. The analysis emphasises the desire for communities to shape their responses to climate change and energy challenges. Communities will also be encouraged to shape the way in which the natural environment changes in their area, providing opportunities to consider spatial dimensions of both low carbon actions and environmental change at the local level. Communities will need to come together with industry and other stakeholders to identify what options and opportunities exist in their area and build consensus on local priorities. The availability of robust, objective evidence and tools that communities can use will also be crucial to enabling the identification of sustainable pathways.
15. In respect of climate change impacts we are currently in the process of finalising GIS datasets which map the vulnerability of the natural environment to climate impacts, which could be a potentially useful addition to the evidence base for analysis of pathways and their spatial implications. In considering the implications of different pathways, communities could proactively identify those areas where development would be likely to cause fragmentation.
16. As we reach greater levels of infrastructure deployment, cumulative impacts on the natural environment are likely to become a significant issue.  Pathway choices need to be informed by a clear understanding of the effect on ecosystem services, including thresholds and limits.  Pressure on protected areas is likely to increase, and there is a risk that some of the proposals could reduce the ability of the UK to deliver its international and national obligations for biodiversity.  It may for example become more difficult to compensate for large-scale habitat loss. The Severn Tidal Power Study will provide further evidence on this matter and DEFRA are currently undertaking a study into compensatory habitat for sea level rise.
17. The implementation of a chosen pathway is likely to be more costly and time-consuming where environmental implications are poorly understood.  Developing an understanding of the uncertainties around environmental impacts will therefore be an important factor in assessing the deliverability of pathways.
18. The evidence concerning environmental impacts of energy is variable between sectors at present, partly reflecting the level of maturity of different technologies. Providing concerns over commercial confidentially and advantage can be overcome, there is however an opportunity to maximise learning through a co-ordinated approach to monitoring, pooling and interpreting data.
19. Natural England has been in dialogue with DECC and DEFRA over some of the environmental issues relevant to the Pathways work.  We are keen to be involved in ensuring that choices made about pathways to 2050 are evidence-based and deliverable in terms of the natural environment, and offer our continued support in gathering and interpreting evidence.
Part C - Comments on the sector analysis:
Agriculture and land-use, including forestry and bioenergy

20. We welcome recognition that for this sector, it is important to consider the impact of agriculture and land use changes on food production, bioenergy resources and other environmental impacts, both in the UK and overseas.
21. We agree that the trajectories show that the UK land area has a finite capacity to deliver a range of outputs including food, bioenergy and carbon sequestration, and welcome the recognition that the potential for those outputs need to be considered alongside other important benefits (or ecosystem services) such as biodiversity and landscape. We also welcome the recognition that in this sector in particular the UK cannot be considered in isolation and that the interdependencies with and effects on overseas land use and abatement are an important considerations.

22. The level of understanding required to inform choices about the optimum ways in which a finite land resource can deliver abatement whilst also delivering other benefits presents a significant challenge. When exploring the environmental risks and opportunities for different trajectories, a clear understanding of the implications of different land use combinations with radically different amounts and dispositions of land-uses needs to be developed.  At present most of our evidence tends to focus on relatively minor changes to land-use. The scale of change that is faced is likely to require a more radical approach. As noted above, the Foresight Land Use Futures Project provides useful information for considering the land use implications of the 2050 Pathways.

Land use, land use change and forestry
23. Significant environmental benefits can potentially be delivered by increased woodland planting, provided lessons are learned and there is no repetition of the weaknesses of 1980s planting policies which failed to take account of areas of high biodiversity, landscape and carbon storage value.
24. A significant increase in the use of wood fuels for electricity, heat and transport could stimulate more active management of woodland, appropriate woodland and energy crop planting which could be generally beneficial.  However above a certain level such increased activity will become damaging, in particular where such expansion impinges upon areas of high nature conservation and/or landscape value. Risks should be greatly reduced through the use of UK Forest Standards and through the uptake of certification schemes.
25. There will also need to be shifts in how people view future land-use patterns, as we will need to find space for not just food and fuel production, but nature conservation at the landscape scale.  These are likely to be radically different in composition and location to the present, but modelling and discussion are of relatively minor changes. The changes that are likely to occur will here need a shift in mindset. The historical parallel is that in the 1950s, 60s and 70s people were not predicting the impacts of agricultural intensification on a landscape scale which subsequently took place.  
26. We recommend that as the analysis progresses it captures the wider benefits of Short Rotation Forestry and afforestation, beyond the contribution to reducing GHG.  Whilst impacts (presumed negative) are acknowledged, the positive benefits such as for adaptation to climate change and biodiversity benefits (where planted in the appropriate locations) are not. The interdependence of such issues is a strong emerging theme of the Natural Environment White Paper.
27. As the analysis suggests, the case can be made that while UK forests currently sequester more carbon than they emit, they are predicted to soon become net emitters of CO2 as the large number of trees planted between the 1950s and 1980s are harvested. However, this needs to be identified as a particular point in the cycle of past commercial forestry practice, and whilst these forests will be largely clear felled they will be replanted and over time  will again become net sequesters of carbon, with or without expansion. The management system which they are under will also change over time to approximate more closely a continuous cover system, where these forests will continue sequestering carbon to a point where they more or less reach a balance of stored carbon.
28. Where wood or woodland residues (including thinning and other wood residues from managed forests), are considered, the analysis would benefit from recognition that the main source is from under or unmanaged, predominantly native woodlands. These woodlands contain a large volume of low grade/low value standing timber with no other current market outlet and account for around 60% of woodland in England, or 5% of land area. The Woodfuel Strategy is looking for half of this to be brought back into management by 2020 and there is a strong case for prioritising use of this significant, existing neglected resource across all of the trajectories.
Domestic Bioenergy

29. The analysis recognises the key role for bioenergy in all 2050 pathways and that it must be sustainable. We welcome the fact that DECC, DEFRA are leading efforts to develop clear, robust criteria for biomass sustainability and Natural England will continue to contribute to that work.  Robust criteria that are easily understood by the public are an essential element of growth in this sector.

30. Our domestic bioenergy resource will ultimately need to increase, to cope with the rising demand for biomass for electricity, heat and transport fuels. This requirement will rise in line with the need to secure more domestically sourced energy, rising oil prices, international and domestic carbon and renewable targets and the development of new technologies enabling more cost effective conversion of biomass to energy (e.g transport fuel from ligno-cellulosic feedstocks).

31. In the shorter term, the demand for these feedstocks will also be stimulated by fiscal incentives and obligations designed to stimulate renewable energy uptake in the UK (e.g. carbon trading, Renewables Obligation, Renewable Transport Fuels Obligation and the emergent Renewable Heat Incentive.

32. There is therefore a need to ensure that the UK efficiently utilises its land and biomass resource, to ensure the most positive outcomes for both energy and food production and for the environment. We therefore recommend that the Pathways analyses consider a spatial assessment of the competing domestic land use requirements of bioenergy and food production, against the competing demands for development and for the protection and enhancement of areas designated for nature conservation and landscape protection. 
33. Any increase in land use for woodfuel or for other biomass feedstock production will inevitably reduce the overall capacity for other land uses. It could also have implications for water demand and quality, and soil resources. 
34. Biomass feedstocks need to be used in the most energy and resource-efficient manner. A simple hierarchy where waste products such as sewage sludge, municipal waste and agricultural waste and residues are prioritised ahead of purpose grown and resource hungry feedstocks for diversion to energy generation could help inform choices. It is also important that there is a scaling up of heat and combined heat and power generation via direct combustion and through anaerobic digestion; as these are efficient uses for biomass resources. 
35. Finally, in coastal areas the expansion of bioenergy-crops on arable land could restrict the potential for managed realignment and for the intertidal habitat creation that will be required under the Habitats Regulations. 
Nuclear power
36. Of the issues identified in the analysis, the availability of suitable sites is the most relevant to the natural environment. The current round of proposals for new nuclear power stations (including development of the draft National Policy Statement and the associated Atkins study of alternative sites) has indicated that for a range of reasons, including environmental factors, a limited number of suitable sites exist for new nuclear power generation.
37. The scale of deployment under Level 2 indicates a doubling of the new capacity identified in the draft NPS, and therefore a number of additional sites would need to be found. Requirements for nuclear sites are significant and we would advise that a robust investigation into the availability of sites is needed in order to make robust judgements as to the extent of potential for nuclear power generation. Based on current knowledge, whilst it may be possible to find enough sites to satisfy the Level 2 trajectory, deployment on the scale of Level 3 would raise the prospect of building new capacity in places that were less suitable, more risky, and therefore probably more costly.   
38. In England all existing and proposed nuclear sites are on the coast (although the possibility of inland sites has been raised). Almost a third of our most important protected areas for wildlife also lie within the coastal zone. Coastal change through erosion and accretion is inevitable and will become more complex through predicted climate effects such as sea level rise. It would be sensible therefore for the Pathways analysis to recognise natural environment factors when identifying the management challenges and opportunities for nuclear power stations and other infrastructure needed in coastal locations. 
CCS and Fossil fuels

39. The potential contribution of carbon capture and storage to a 2050 pathway is very unclear at this stage. Technical, economic and environmental viability are not yet known. The technical and cost questions should be addressed by reference to the demonstration projects that are getting underway.  It will be important to understand the environmental implications of CCS before firmer choices are made about the UK’s pathway.
40. If a scaling-up CCS is shown to be a viable and sustainable option, it could offer a substantial contribution to a low carbon energy system with minimal environmental impacts. However, such a contribution would require a high level of certainty as to the ability to manage both economic and environmental risks.

Onshore wind

41. The UK has a substantial onshore wind resource, but there are a number of constraints that limit the overall capacity for commercial scale projects, not least in England, the pattern of population distribution. 
42. The analysis presented indicates that a substantial proportion of the capacity required to meet 2020 ambitions for onshore wind is operational, consented or built. In terms of the natural environment, it is difficult to assess the level of potential beyond 2020, but we provide below some initial advice on some other factors that our experience of engaging with onshore wind in England has shown to be important for understanding deployment potential.

43. One assumption could be that a significant proportion of the ‘easier’ sites have already been explored, and that new applications and approval rates may fall over time. However, we would suggest that changes in the approach taken to deployment in England could result in further capacity.  Examples from elsewhere in Europe, such as Germany, suggest that an approach can be found whereby communities positively engage with industry and other stakeholders within a constructive framework to seek out opportunities for sustainable deployment.
44. As with other sectors, the extent to which risks and uncertainty can be minimised is key to understanding the potential for onshore wind energy. In terms of the natural environment, maximising the sustainable deployment of onshore wind energy is likely to involve some kind of assessment of the environmental capacity for development as well as communities identifying the threshold of acceptable change in their local environment. Such an approach could identify areas where development could be encouraged.
45. The regional capacity assessments that were recently initiated in England have begun to provide useful information to understand the opportunities for onshore wind and other renewable development. These assessments have now been halted, but many Local Authorities and other local groups are now taking this work forward and translating it into a more locally driven delivery mechanisms.  The increasing role of communities in determining local development priorities is likely to be an increasing factor in delivering community scale wind development particularly where it is difficult to find sites that can accommodate large wind farms.
46. In respect of the natural environment factors that influence wind energy capacity in particular areas, Natural England’s 2009 publication Making Space for Renewable Energy sets out the approach we will take in our engagement with onshore wind energy, and which we believe could be a useful tool for communities and developers in considering their preferences. The Pathways report rightly refers to the importance of building consensus.  Our approach was developed by involving a broad spectrum of stakeholders.  We were encouraged that it was possible to achieve broad agreement on the environmental characteristics that indicate a higher or lower likelihood of successfully accommodating development in particular places.
47. The capacity of the natural environment to accommodate onshore wind development varies from place to place depending on a number of factors. It tends, for example, to be difficult to locate commercial scale wind farms within or on the boundary of designated areas without compromising the objectives of their designation, although there is often scope for accommodating smaller scale development in such areas.
48. Evidence relating to impacts on the natural environment of onshore wind development is improving as more assessments of schemes and generic research are undertaken. There are however still gaps in understanding, such as the impacts on bats, that once filled might help inform the Pathways work and reduce uncertainty in the deployment process. The evidence base could be improved by co-ordinating and pooling monitoring of data from operational schemes  

Marine renewable energy technologies
49. There are a number of common issues for marine or offshore energy technologies that are relevant to the call for evidence and future development of the Pathways analysis, so we have presented this section accordingly and refer to individual technologies where necessary.

50. Evidence concerning the marine environment and the potential impacts of marine renewables has needed, and still needs, to catch up with the pace of change, as new technologies in previously undeveloped locations become viable. However, the Offshore Energy Strategic Environmental Assessment, coupled with other research, and the assessment of individual projects is improving our understanding of the risks and opportunities that will be critical for informing options for a 2050 pathway. 
51. Some of the key evidence gaps are centred on population data, how sensitive certain species might be to particular impacts, and ascertaining the significance of impacts in biological terms.  Improving knowledge of impacts on marine mammals and birds are important as the effects could be over very large areas (impacting on populations of international importance). The impacts on seabed habitats are usually more localised, and currently enable greater certainty over the identification of effective mitigation measures.
52. The zoning approach being adopted by Round 3 should allow for best projects to proceed within a zone – first developers carry out zonal scale characterisation in order to identify ‘hotspots’ or sensitive locations and then plan projects to avoid/ minimise impacts to these. In theory because each zone is being developed by one developer, there is the potential for collaboration at a regional scale in data collection and impact minimisation. 
53. The early indications are that the strategic planned approach for marine energy will pay dividends in terms of integrating our need for new sources of energy with environmental objectives.  There is a risk of development being directed to certain blocks of sea (as in Round 2) when there could be other areas suitable for development which may be less environmentally sensitive or contentious. A strategic planned approach should help the deployment of wave and tidal stream technologies by suggesting areas in which particular types of technology may be favoured or not, due to environmental constraints i.e encouraging the right technology in the right places. For example, the wave and tidal stream resource is more spatially limited than that for offshore wind, so it is counterproductive to allocate areas that have wave and tidal stream potential for wind energy if the wind development could be located elsewhere.
54. There is also potential for co-location of marine renewables such as wind, wave and tidal stream, which could bring environmental benefits as well as commercial efficiencies. It would be helpful, for example, to swiftly develop knowledge on the extent to which wave technologies could be incorporated into the design of turbine foundations for offshore wind farms. There may be opportunities to co-locate some renewable projects at sea within Marine Conservation Zones, which could benefit other users of the sea by reducing the extent of restricted areas. Conflicts with the fishing sector might be reduced, while also allowing recovery of the sea bed where it has been previously impacted by mobile fishing gear.
55. Whilst wave power technology is yet to be widely deployed, it is widely thought likely to be the most environmentally benign marine technology, and could also be most positive in terms of co-location with Marine Protected Areas. Evidence is required to confirm these predictions, but providing technical and cost constraints can be overcome, the technology could play an important role as a sustainable contributor to 2050 ambitions.  

56. For tidal stream technologies, the evidence beginning to emerge from the ‘deploy and monitor’ approach in UK waters is encouraging in terms of the ability of the technology to be deployed and operated sustainably. However, uncertainties remain around some potential impacts, such as on marine mammals, and the effects of scaling-up to larger arrays. As further evidence is gained through monitoring, it should be possible to be clearer about the potential contribution this technology can make to a 2050 pathway. 
57. For tidal range technologies, the soon to be published Severn Tidal Power Study will provide a useful source of information for the Pathways analysis, but there are still likely to be considerable uncertainties that would need to be addressed before informed choices over the role of this technology can be made. The level of uncertainty about environmental impacts on biodiversity and consequent effects on ecosystem services from tidal range projects is very high and technically viable locations for tidal stream installations tend to coincide with estuaries with important nature conservation sites sensitive to ecological change. It appears likely at this stage that some impacts could extend to very large areas, and have far reaching impacts on wildlife, especially in combination with the predicted effects of climate change.
Microgeneration of electricity
58. Whilst microgeneration technologies can have negative environmental impacts, it tends to be easier to avoid or mitigate impacts compared to commercial scale installations if simple safeguards are in place.
Geothermal

59. As the analysis suggests, there is significant potential for geothermal energy generation, although further work is required to assess the extent of the resource that can be used. At this stage the nature of this form of energy technology would suggest that environmental impacts would be minimal, depending on the location of generating stations, and we would encourage the collection of evidence to confirm that this is the case through the planned demonstration programme.
Hydropower

60. The analysis recognises that while the technical potential for further deployment of hydropower schemes in England and Wales has been assessed at a strategic level through the recent Environment Agency study, there are a number of technical, environmental and cost constraints to overcome that are likely reduce the overall potential. Natural England is working with the Environment Agency to further develop the analysis of hydropower potential at the catchment level, which will provide a more accurate estimate of hydropower potential in England and those areas that will have minimal environmental impacts or potentially benefits in terms of improved fish flow.
Natural England, October 2010
