
INTEGRATION AND CONVERGENCE IN EUROPEAN ELECTRICITY MARKETS

Davide Ciferri, Cassa Depositi e Prestiti, +39-06-44215531,davide.ciferri@cassaddpp.it 

Carlo Andrea Bollino, Univeristy of Perugia, +39-075-585.5002, bollino@unipg.it
Paolo Polinori, Univeristy of Perugia, +39-075-585.5002, polpa@unipg.it
Overview

The liberalization process of electricity markets in Europe is more than a decade old. In the past years, three EU Directives in 1996 2003 and 2009 have dealt with the objective to design common measures to be taken by member countries in order to modify the entire architecture of their national electricity markets. Specifically, these are Directive 96/92, Directive 2003/54 and Regulation 1228/2003 and Directive 2009/28 . During this relatively long period, former national monopolies have been broken up, antitrust measures have been enacted to attempt to spur competition, mergers and restructuring of big players in generations have taken place at the international level. In this situation, it is interesting to ask whether the former national markets dominated by the national monopolist show now some form of interaction. However, national electricity markets do not resemble financial markets, for they largely serve local needs. So interaction cannot be considered of the type prevailing in Stock Exchanges or other markets where paper assets are traded. This gives rise to the idea that signaling may quickly spread around markets, even if these are physically separated. i.e. even if there are no relevant physical interconnections that allows a significant cross-border trade among countries, thus suggesting that efficient competition structure should prevail. In this context, the relevant issue here is that in a competitive model, price formation should be primarily influenced by international fuel price fluctuations. However, in non competitive markets all sorts of behaviors and shocks may influence price formation in those markets, ranging from international fuel price, to local meteo, and to local market power behavioral shocks. In this respect, we deliberately want to avoid such ideas like testing the success of EU policies, i.e. that electricity markets are evolving consistently with the European Commission projects (Bosco, et al. 2010, Baldi, 2007) or the idea of testing market efficiency (Lu et al. Sanderson, 2005), for the following reasons. 
In this paper we do not want to investigate directly a structural relationship between fuel prices and electricity prices, but we rather want to investigate whether there exists some information signaling among different European markets. In this paper we use data about four major European electricity pool markets: Austria, Germany, France and Italy for the 2004 2010 period. 

Methods

The evidence presented in this paper can be used to address the question of whether European electricity market have experienced convergence dynamics in the last years. According to stochastic definitions of convergence and common trends based on cointegration analysis of Bernard (1991), a necessary (but not sufficient) condition for convergence among countries and/or markets is that there be n-1  cointegrating vectors for a smaple of n countries or markets. Thus, we use a multivariate specification for the four equation of electricity spot prices according to a Vector AutoRegressive (VAR) model. VEC modelling builds on the association between the economic concept of long-run and the statistical concept of stationarity and focuses on the identification of stationary linear combinations of the data, known as cointegration vectors. On the basis of usual cointegration tests, it is possible to identify different long-run equilibrium paths for the electricity prices in the models. 
Results

For the empirical analysis we employ hourly time series of electricity prices registered in four European wholesale markets: EXAA (Austria), EEX (Germany), Powernext (France) and IPEX (Italy). The hourly data for the electricity spot prices of the four European markets are derived from Data Stream. We compute the hourly daily price change as the difference in (the logs of) the spot prices registered in the same hour between two consecutive days. The long-term component of the model is identified on the basis of the trace test and the maximum eigenvalue test (Johansen, 1995). Both trace and maximum eigenvalue test statistics suggest the presence of three cointegration relationships in the system at the 5 percent significance level. In the coitegration space, there is a clear evidence of weakly exogeneity of theGerman price equation. Therefore, we can consider this equation as the common stochastic trend of the system. A key issue in the empirical investigation is establishing whether the cointegration vectors can be identified in terms of the structure which indentifies a framework of general bilateral integration between markets. In particular, we want to test a set of restrictions in the conitegration space on the form: 
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This representation implies three different bilateral integration processes between Germany market (the common trend) and the other ones. Using a standard  -distributed LR ratio test with 3 degrees of freedom, the test statistics (5.925) indicate that the restrictions are not rejected by the data at the usual significance levels (p-value of 0.115). Once the cointegration space is identified, the long-run properties of system (5) are analysed by looking at their persistence profiles (Pesaran and Shin, 1996), which make it possible to assess how long the system takes to revert to its steady state path, after being hit by a system-wide shock. The results show that in all cases, the convergence towards the steady-state follows a decreasing trajectory, with the adjustments from disequilibrium that come to an end within the fifth year of simulation. The half-life of the deviation from the steady-state is close to five months, even if it seems to be higher for Italy. 

Moving from a reduced-form to a structural representation (common trend model, Warne, 1993)of the multivariate time-series model we employ the forecast error variance decomposition (FEVD) tool, which aims at providing information on the relative importance of the forecast error variance of each shock as a function of the simulation horizon. The permanent shock is derived from the permanent component of the system (that is, the common trend) and represents the global-external shocks that hit in a symmetric way all markets. Temporary shocks are aggregated so as to quantify the overall relevance of regional factors in explaining real exchange rate fluctuations.The table shows the percentage of the variance of each variable of the system explained by global, regional and idiosyncratic shocks, where the latter are expressed as percentage of regional impulses. As can be seen, the disturbance from the German market (the global shock), which represents the symmetric shock hitting the other country markets as a signal of price formation, is the main driving force of electricity movements.
Table  – Forecast error variance decompositions

	
	ΔAT
	ΔFR
	ΔIT
	Mean

	Global shock
	79.91
	78.03
	71.40
	76.45

	Regional shock
	20.01
	21.48
	28.39
	23.29

	Idiosyncratic shock
	(12%)
	(85%)
	(50%)
	


Conclusions

In this paper we have estimated a model to test integration and convergence among four European electricity markets. The main empirical evidences shows that German market behavior appears as the common trend for other regional markets, thus providing signaling information. The speed of adjustment towards equilibrium and the degree of convergence is higher for Austria. Persistence appears to be higher in FR. This is no surprise, given that the French electric system is the most un-flexible (because of its very high nuclear share). FEVD analysis shows that IT is the market with lowest share of global shock compared to other countries. The fact that roughly 1/4 of FEVD is not explained by a global shock (which is typically the fuel price shock) indicates that there are other factors, like non competitive strategic behavior, influencing equlibrium prices, which motivates future research.
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