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Overview

The EU Renewables Directive (2009/28/EC) seeks to deliver by 2020 a 20% share of renewable energy in gross final energy production, as part of the 2020 climate and energy package, which also includes a binding target of reducing greenhouse gas (GHG) emissions by 20% relative to 1990 and an aspirational energy efficiency target of reducing energy consumption by 20% relative to projected 2020 levels. Each Member State (MS) is required to meet its specific binding national target for the 2020 share of renewable energy, which ranges from 10% for Malta to 49% for Sweden. The existing National Allocation Plans under the EU Emissions Trading System (ETS) specify CO2 targets for each MS to be met by 2020, while the energy efficiency target is not binding, but as of April 2013 all MS are meant to have set indicative national targets. Overall, the EU is well on track to meeting its 2020 renewable targets (having exceeded its indicative target for 2011/12) and its GHG targets (which stood at -18% in 2012, thus almost reaching its target ahead of schedule), but is lagging in terms of energy efficiency where only four MS have been deemed to be making ‘good progress’ by the EEA (2013). 
Recently, to follow on from the 2020 climate and energy package, the European Commission published A policy framework for climate and energy in the period from 2020 to 2030 on 21 January 2014 setting an EU target of a 40% reduction in GHG emissions by 2030 (again relative to 1990) which would impose binding national-levels GHG targets, complemented by an EU-level target for renewable energy of 27%. The 2030 GHG target is equivalent to a 43% decrease for the sectors covered by the ETS and likely to require even deeper reductions from the electricity sector. The Policy framework reaffirmed the full implementation of the 20/20/20 targets, but argues that as the 40% GHG target would likely deliver the proposed 27% EU Renewable Energy Supply (RES) target, there was no need to require country-specific RES targets. 

The drive towards greater renewables must be implements by each MS and the interacts with other key EU objectives including its policies on competition and market integration. The 2009 Renewables Directive delegates the task of supporting renewables to MSs, who are free to choose their own policy instruments such as green taxes, investment subsidies and feed-in tariffs in order to meet their national targets, provided they accord with the State Aids Guidelines (European Commission, 2014). The electricity sector offers the greatest potential for switching to RES, as technically it only requires changes to the upstream sector, leaving the final product unchanged and hence requiring the least adaptation by consumers (although demand side response will become increasingly valuable to handle the intermittent nature of most RES in the electricity sector, or RES-E). The electricity sector (together with gas) are required to make further reforms as part of the Third Energy Package to complete the internal market in electricity and specifically to meet the requirements of the Target Electricity Model. That, and the need to support a higher share of renewables in electricity, has prompted many MSs to reform their electricity markets. Thus, the UK Government published its plans for Electricity Market Reform (EMR) in the Energy Act 2013 in December 2013 setting out the policies to meet its climate change obligations. 

The aim of this paper is to examine the various ways in which RES-E is supported in different Member States, and then contrast the UK’s proposals under its EMR with Germany’s support schemes, which are part of its wider Energiegewende (or energy transition). We concentrate on the cost-effectiveness of these policies and the cost of mobilizing the required investment funds. 
Climate change mitigation is predicated on taking the future seriously, which requires discounting future damage at a rather low discount rate (the social discount rate, as explained in Stern, 2007). At low discount rates, low-carbon electricity and particularly RES-E, which are highly capital intensive but have low, often zero, running costs, are increasingly attractive, so the central message for delivering cost-effective decarbonisation is to find effective ways of lowering the cost of capital. By that test many support mechanisms do a poor job.
We first review the different support mechanisms for RES-E across the EU and then carry out a deeper investigation of the UK and German cases. The UK EMR proposes interventions to address various market failures, but the specific form of contract for RES-E compares somewhat unfavourably with the fixed feed-in-tariff (FiT) that has been both cheaper and more effective in Germany but is now under apparent threat from the requirements of the revised State Aid Guidelines. Some of the arguments against FiTs are refuted and the potential benefits of lowering the cost of capital quantified for on-shore wind in the UK. 
Methodology
Case studies.
Results

The key finding of the analysis is on the centrality of the cost of capital and its determinants, and the extent to which rents are captured for the benefit of the consumers who are funding the projects. It was found that these were in turn dependent on the ability to transfer risk while retaining incentives for efficiency and the problems faced when devising a transition from one support mechanism to another.
Conclusions

The cost of supporting renewables can be reduced by efficient risk allocation and contract design, ideally revealed through competitive auctions, ideally after securing suitable sites (although this would require considerable institutional change). Second, the case for capacity markets to complement massive intermittent generation looks compelling. Third, delivering a robust, credible and adequate carbon price is central to removing RES-E support programmes but is problematic without wider international agreeements or border tax adjustments, which will be the subject of future work. Fourth, while support for RES-E has been massive, R&D support has been totally inadequate and some rebalacing is needed.
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