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Overview

With Directive 2009/28/EC, the European Parliament and Council have laid the ground for the policy framework for renewable energies within the European Union (EU) until 2020. The aim of this paper is to look more closely beyond 2020 by evaluating feasible pathways of a harmonised European policy framework for supporting an enhanced exploitation of renewable electricity. In short, we provide a quantitative model-based analysis of future deployment of renewable electricity and corresponding costs and expenditures based on the Green-X model. Generally the assessment includes RES in all energy sectors but a topical focus is put on renewable electricity, specifically within the discussion of policy options for a harmonisation of RES support. It can be concluded that a strategy, and clear commitment to RES beyond 2020, is needed in order to ensure substantial future RES growth. The results of the policy assessment indicate that both cooperation and coordination among Member States appear beneficial and, indeed, are required to tackle current problems in RES markets. Thus, these policy options would also appear to be fruitful for the period beyond 2020.
Note that the work represented in this paper reflects findings of the beyond2020 project (cf. Resch et al. (2014)), a collaborative action of European research institutions, consultants and industry partners. Thus, we gratefully acknowledge the financial and intellectual support for this initiative provided by the “Intelligent Energy - Europe (IEE)” programme of the European Commission.
Methods

The model-based analysis of policy pathways as discussed in this paper has addressed specifically the role of RES support schemes and related impacts on financing. Fig. 1 provides an overview of the broad set of policy cases assessed within the beyond2020 project. The quantitative techno-economic assessment of policy options was done by application of the Green-X model. Green-X is an energy system model that offers a suitable representation of RES technologies in Europe, indicating the consequences of RES policy choices in a real-world energy policy context. The model allows conducting in-depth analyses of future RES deployment and corresponding costs, expenditures and benefits arising from the preconditioned policy choices on country, sector and technology level. 
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Fig. 1: Overview on assessed RES policy pathways 
In order to ensure consistency with other related studies at EU level, key assumptions on the conventional reference system, energy and carbon prices as well as energy demand were based on these general energy scenarios, in particular on the PRIMES “high renewables” case (cf. EC, 2011). Moreover, in common with this PRIMES case, the targeted deployment of RES (as a share of gross final energy consumption) at EU level by 2030 was set at 31.2% for all Green-X scenarios. Note that this assessment ignores social, political, and legal implications, in contrast it focuses only on the performance of researched pathways regarding economic evaluation criteria, in particular effectiveness, and static and dynamic efficiency. Conclusions on equity and environmental and economic effects can also be drawn using Green-X results, but are not described further here.

Results

The results of the model simulations show that there are small differences between the evaluated cases regarding effectiveness. All the policy pathways score similarly regarding the deployment of renewable electricity, i.e., with different degrees of harmonisation and whether using a feed-in tariff, a feed-in premium, a quota system with or without banding scheme. The only exception is the case of no dedicated RES support where the GHG emission trading scheme (ETS) acts as only driver to support RES and all other GHG mitigation options, leading to a substantially lower renewable electricity deployment. In contrast to above the policy costs clearly differ across different pathways. The least cost alternatives with respect to the resulting support expenditures are tendering and the feed-in tariff, whereas the most expensive options include both quota alternatives (i.e., with or without banding). No clear differences emerge under different degrees of harmonization regarding the amount of policy costs, i.e., variability regarding policy costs is related to instruments rather than to the degrees of harmonisation. Finally, our results suggest that keeping strengthened national support, but with intensified coordination /cooperation (and with or w/o complementary harmonised tenders (for large-scale RES)) also leads to similar results to other policy pathways in terms of effectiveness and cost-effectiveness. In short, cooperation and coordination among Member States is beneficial and required to tackle current problems/challenges in RES markets.
In line with above Fig. 2 offers a comparison of both overall deployment of new RES-E plants (installed between 2021 and 2030) by 2030 and the corresponding support expenditures (on average per year for the period 2021 to 2030) for selected policy pathways, including all options of a full harmonisation. As applicable therein, in the ETS-only case obviously no support expenditures for RES are applicable. If long-term climate targets are taken seriously, meaning that Europe strives for the 80%-95% GHG reduction by 2050, no dedicated RES support may, however, possibly cause unexpected side effects. A comparison of the two variants of “ETS-only”, characterised by either low (in the case of no strong carbon commitment) or moderate-to-high carbon prices (reflecting a strong long-term carbon commitment), shows that, in the absence of a strong RES deployment, a rise in electricity prices may lead to an indirect consumer burden of similar magnitude to that involved in the case of perfectly-tailored RES policies. In the absence of continuous RES support and related expansion, this is caused, on the one hand, by a reduction of the so-called “merit order” effect that usually goes hand in hand with RES deployment. On the other hand, a lower RES-E penetration leads to higher carbon prices and, thus, also higher electricity prices, since more alternatives have to enter the (common) carbon market in order to comply with the carbon target.
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Fig. 2: Comparison of the resulting 2030 deployment of new RES-E (installed 2021 to 2030) and the corresponding (yearly average) support expenditures in the EU-27 for all assessed cases of full harmonisation
Conclusions

Our results suggest that, while the RES directive (Directive 2009/28/EC) lays the ground for the RES policy framework until 2020, a strategy and clear commitment to, with dedicated support for RES beyond 2020 is of need (if RES shall deliver what is expected). On the other hand, our results also suggest that a harmonisation of RES support based on simplistic policy options offering uniform support e.g. via a uniform RES certificate trading cannot be recommended.
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