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Overview
The information structure is particularly dense in electricity markets. Because electricity storage is currently limited, demand and supply have to match at all time, and up-to-date information about available capacities as well as forecasted and actual grid conditions are essential for all market participants. Generators, retailers, TSOs, consumers or traders rely on this information to do proper risk assessment and optimize their strategy. 
In this context, the European Union has pushed for market transparency by changing the information disclosure rules with two new regulations the last few years. First, under the REMIT regulation, the electricity generators have to provide detailed transaction records to national regulators[footnoteRef:1] and the Agency for the Cooperation of Energy Regulators (ACER) (EU Regulation No 1227/2011 Art.8). Second, under the SPDEM regulation, all the member countries had to start providing the European Network of Transmission and System Operators for Electricity (ENTSO-E) with data relating to physical conditions on the grid and their generation.[footnoteRef:2]  [1:  ”Market participants, or a person or authority listed in points (b) to (f) of paragraph 4 on their behalf, shall provide the Agency with a record of wholesale energy market transactions, including orders to trade. The information reported shall include the precise identification of the wholesale energy products bought and sold, the price and quantity agreed, the dates and times of execution, the parties to the transaction and the beneficiaries of the transaction and any other relevant information. While overall responsibility lies with market participants, once the required information is received from a person or authority listed in points (b) to (f) of paragraph 4, the reporting obligation on the market participant in question shall be considered to be fulfilled.”]  [2:  A more detailed description of the data requirements is presented in Lazarczyk and Le Coq (2018). ] 

This paper analyses the effect of increasing market transparency on the competition of the electricity market. In particular, we provide an empirical assessment of the two above mentioned EU regulations which have led to the creation of a Transparency Platform (operated by ENTSO-E[footnoteRef:3]) with open access to strategic data related to electricity market trading in 2015. These regulations facilitate information exchanges among competitors, that may lead to efficiency enhancing benefits but may also facilitate anti-competitive behavior. We are the first to provide evidence addressing this issue in the context of electricity markets. [3:  A critical assessment of Transparency platform and data available can be found in Hirth et al. (2018).] 


Methods
Estimating empirically the effect of transparency on market outcomes is challenging for many reasons. Firstly, significant shocks in market transparency are rare and there is no clear measure of market transparency that could be used. Secondly, electricity markets are often connected to many others via the transmission lines; the information flows cannot be related to one specific market. Thirdly, as electricity markets are crucial to economic activity, electricity prices respond to business cycles and other shocks. Therefore, showing a causal effect between the reform and the electricity prices, relies heavily on the difficult choice of a suitable control group.
Our estimation strategy allows us to circumvent these challenges by making use of a quasi-experiment of the two major EU regulations that have increased the amount of data available: the SPDEM regulation that has entered into force on the 5th of January 2015 and the implementation of the REMIT reform that became binding on 7th of October 2015[footnoteRef:4]. Within the REMIT reform, generators had to share detailed private information relating to their transactions with the regulator. In theory, this reform is likely to have had a pro-competitive effect as the amount of information available to regulator made it easier to detect any market manipulation behavior[footnoteRef:5].  [4:  https://www.nordpoolgroup.com/message-center-container/newsroom/exchange-message-list/2015/q3/no.-312015---nord-pool-spot-remit-reporting-service-ready-from-7-october/ ]  [5:  Within REMIT generators have also to disclose publicly any private information relating to capacity changes  – such as system called Urgent Market Messages has existed in Nord Pool since around 2005.] 

The SPDEM reform changed the data reporting requirements for all market participants, making it possible to more accurately estimate the competitors’ marginal costs (Holmberg and Wolak, 2018) thus to make their bidding more precise. This reform is likely to have had an anti-competitive effect on the market according to theory.
Our empirical analysis takes advantage of the introduction of these two regulations and the two-step increase in market transparency. The first step being when public information increases and the second step when the amount of information available to the regulator increases. We test the effect of these two regulations focusing on the Scandinavian electricity market – Nord Pool. We choose Nord Pool as it is a well-developed liquid market, has a well limited geographical scope and in case of congestion splits into regions which are under the same regulatory regime. Moreover, we exploit the fact that energy suppliers exercise their market power when capacities are tight, which is mostly under peak loads (Duso et al.’s, 2017). Therefore, if market transparency enhances competition by reducing market power of the dominant firms, we should expect a convergence between peak and off-peak prices after the implementation of the regulations. More precisely, according to theory we expect to find a convergence (divergence) between off and peak prices after the first (second) reform, showing a pro-competitive (anti-competitive) effect of the REMIT (SPDEM).
In our analysis we focus not only on the mean level of pries but we also investigate how prices volatility has been affected by the two reforms. We follow a general GARCH approach with exogenous regressors in the mean equation. Current electricity markets are characterized by increasing shares of wind which introduce the merit order effect – the decrease of overall prices due to the dispatch of wind generation that has zero marginal cost and as a result shifts the merit order curve to the right. The other effect of large amounts of wind is because of its intermittent nature, prices become more volatile (Mauritzen, 2011). In order to account for these effects, we introduce wind variable (MWh) in the mean equation.  We also account for autocorrelation by introducing AR and MA terms.
Results
Our preliminary analysis indicates that the mean level of prices has dropped after the implementation of the SPDEM reform – when information about technical conditions on the grid became public knowledge. The prices have dropped as compared to the period before the 1st reform became binding. Further drop has been observed in the 3rd period, after REMIT. 
The results show that the mean levels of volatility are stable across the three periods. In all three periods the ARCH (alpha) and GARCH (beta) terms are statistically significant at the 1% level. The ARCH term measures the impact about news about volatility from the previous period. A very low alpha before the 1st regulation has increased after the SPDEM went life and remained elevated in the 3rd period of the analysis. The high value of alpha implies an unstable expected volatility and indicates a presence of price extremes. The GARCH effect, beta, behaves in the opposite direction, after an initial high value before the regulations, it drops. 

Conclusions
This paper contributes to the policy debate on electricity market performance currently taking place in Europe and elsewhere. Electricity is a homogenous good but electricity markets around the world are heterogeneous by design. This variety of market rules may suggest that an optimal set of rules has not yet been identified. More importantly countries who share electricity grids and hope for competitive prices, do not always have the same information disclosure rules (see Lazarczyk and Le Coq, 2018). In this perspective, it is essential to assess the effect of different rules about information disclosure on the performance of electricity market and, as far as we are aware, the literature on this issue is scarce. This is especially important as EU countries are moving towards higher transparency[footnoteRef:6] and other countries follow in their step – for e.g. Turkey[footnoteRef:7].  [6:  https://www.entsoe.eu/news/2019/02/01/tsos-increase-number-of-open-data-available-through-entso-e-s-transparency-platform/ ]  [7:  Turkey has recently increased the amonut of data available on their electricity market webpage. ] 

[bookmark: _GoBack]Focusing on this specific broad change of regulation and given our estimation strategy, we provide the first study that empirically tests whether an increased transparency in the power market impacts the behavior of market players and trading. Indeed, we find evidence that market transparency enhances competition. However, if both reforms had a procompetitive effect on the mean level of prices, price volatility has increased after the first reform and continued to be elevated after the implementation of the second reform. It is unclear whether such higher volatility is the result of some exercise of market power, but it likely that market participants may find it more challenging to build their optimal hedging strategy.
