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Overview

Electricity market liberalization processes were pioneered in particular by the United Kingdom, which was a model
- or at least an example - for the European Union (EU) to create a single liberalized European electricity market in 1996. In the meantime, the EU has committed to high CO2 emissions reductions through common initiatives such as the EU-ETS in 2005, the first Climate and Energy Package in 2008, more recently the NDC submitted to COP21-Paris agreement in 2015, and national initiatives e.g. the definition of a carbon price in UK or the Energy Transition Law in France.

The case of Europe is particularly interesting in that it is tightly bound to United States (US) “shale gas revolution”. While the US have no carbon market or carbon pricing system whatsoever, they have achieved emissions reductions thanks to shale gas replacing coal power generation: CO2 emissions from coal power decreased by 12% between 2010 and 2013 (IEA 2015, IEA 2012). On the other hand, in Europe, where the EU-ETS was meant to be a leading example for climate action worldwide, power companies imported cheap coal from the US and coal power generation rose by 5% during the same period, as well as the associated CO2 emissions (IEA 2015, IEA 2012). This underlines a paradox between stated objectives and actual achievements within EU.
At the same time, in Japan, the Electricity Market Reform has taken new steps by recently opening the residential sector to retail competition in April 2016. Japan is also bound, after the Paris agreement in 2015, to implement an ambitious CO2 emissions reductions plan containing major energy savings (e.g. a 17% reduction of electricity demand) and low-carbon energy objectives, in particular a new electricity mix target for 2030 with at least 40% low carbon electricity (both renewables and nuclear). Against this background, there are concerns regarding the compatibility between market liberalization objectives and national emissions targets, as the Japanese Electricity Market Reform aims at establishing cheaper electricity prices and a market-driven electricity sector.
Methods

The paper aims at analysing the articulation of electricity market liberalization and climate policy in the European experience and extract lessons for Japanese case. To do so, we conducted literature review and semi-directive interviews of 8 experts from both academia and electricity industry. 

The research work first carried out an analysis of the initial principles and goals of both liberalization and climate in the areas under study, the evolution of EU objectives as they implemented it (Shoai Tehrani and Da Costa 2014).
Then it took stock of the situation in Europe considering those objectives, and sought to explain the reasons for the situation in Europe, as liberalization did not bring cheaper safer electricity supply for retail customers, and EU-ETS failed to prevent gas to coal switch after shale gas revolution. The current state of implementation of the reform was evaluated through the evolution of market structures and prices in the electricity sector. Regarding market structure (Grand and Veyrenc 2011), we observed where the current oligopoly stands from historical monopolies. Regarding prices, trends in wholesale and retail prices, and within retail prices, electricity prices for industrial and residential consumers were analysed.
As EU climate policy interfered with electricity market because of the influence on prices at several levels with consequences for both producers and consumers, the articulation between liberalization policy and climate policy was studied, including both common initiatives such as EU-ETS, Climate and Energy Package for 2030, and national initiatives.
Last, based on the latest policy plans issued by the Japanese government (METI, 2015), the analysis confronted Japan’s situation to those of the European countries on each issue in order to pick up lessons learned from various case studies, identify expectable issues and uncertainty zones, while isolating specificities of Europe that make some of the issues unlikely to happen in Japan. 
Results

As a result, the study allows to map out current issues in the EU. First, in terms of implementation of the reform within countries, we can observe a variety of specific cases in regard with the electricity market reform. While the past British model defines the ideal case for a smooth liberalization process: a unitary state dismantling a national monopole, it is far from being a standard model within Europe both from an institutional and industrial point of view. Since the European Commission has no authority to enforce a real European energy policy, they use competition regulation and network regulation to build a internal energy market. As a consequence, while European countries with different characteristics (federal or regional states, monopoles or oligopolies) have figured out their own way to implement liberalization more or less successfully, the institutional framework induces several risks and issues, such as the risk of overcapacity of grid or the lack of protection of interests of European industrial champions (Newbery 2015).
Second, it must be noted that liberalization and climate policy were initially separate packages in EU policy and thus unharmonized until the latest packages, which means that the EU was creating a liberalized internal market while taking out about 30% of generation out of market - renewables with Feed-in-Tariffs - at the same time. Due to the combined effects of climate policy - support to renewable investments through Feed-in-Tariffs mainly -, and liberalization in Europe - marginal cost pricing on wholesale markets -, wholesale prices were brought down by massive renewable integration and overall power overcapacity in Europe (about 26 euro/MWh), while taxes for renewable support are constantly rising and thus rising electricity retail prices for final consumers. In the end, major utilities are facing a critical “missing money problem”, trapped in a vicious circle that does not allow them to paying fixed costs (Percebois 2013; Robinson 2015) ; the system is thus unable to phase out of support schemes and shift to clean energy investments only, and retail customers do not benefit from low wholesale market. Liberalization did not bring cheaper safer electricity supply to end users, on the contrary. 
Solutions tend to already appear on the market itself, through a movement towards re-regulation. Several recommendations are already identified in the literature for EU (Keay 2016; Finon and Roques 2013). Centralized planning of capacity by the government is one of them, for example through tenders allowing the electricity mix to be a state decision rather than the result of market price signals. Second, capacity mechanism would remunerate the guarantee of generation necessary for peak load investment. A carbon floor price around 30 euro/tCO2 would allow to shift from coal to gas by changing the merit order as a first step towards a steadily rising carbon price to direct low-carbon investments. Last, market-friendly renewable support such as Feed-in-Premium instead of Feed-in-Tariffs would allow to expose producers to market prices in order to prevent overcapacity, while still protecting them from important variations. The question now is: will this movement towards re-regulation become widespread in the EU?

The relevance of these recommendations in regard to Japan’s situation is then examined: Japan, as it is one country, avoids EU’s complexity and its particular institutional framework. The re-regulation movement is pre-existing, making the centralized planning recommendation less relevant for Japan where the energy mix has already been decided by the government. However, as high FiTs for renewables have been implemented up to now, the risk for overcapacity and related vicious circle resulting from renewable support and liberalization exists, especially since the NDC of Japan relies mainly on energy savings to cut CO2 emissions: to anticipate protection to guarantee remuneration for fixed costs for producers and TSOs, rationalization of renewable support to avoid overcapacity is thus a relevant recommendation.
Conclusions

In a nutshell, through the comparison between EU and Japan regarding their ongoing electricity market reforms as they take place within very different environments, this paper discusses the level of government intervention that is desirable in a post-reform electricity sector and sorts out existing policy instruments to reconcile requirements for a liberalized market and an effective climate policy. The main lesson for Japan is that they have a chance to implement from the beginning the so-far identified solutions for smooth articulation between climate objectives and efficient liberalization: existing planning and control is likely to limit free market ups and downs and protect national electricity sector more than in the EU; however recommendations for fixed costs remuneration are thus an issue to tackle through capacity mechanisms of other solutions.
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