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Overview

In the last decades, many electricity networks around the world have been applying new “electric restructuring” plans, or reforms, in order to create markets or to convert the electricity sector from a vertically integrated monopoly industry to a competitive market. Jacobsen (2006) argues how liberalization of electricity markets helps to increase the geographical size of market and to promote competition between producers with largest market share. Joskow (2003) and Pierce (2005) suggest general preconditions to build up  effective liberalized power markets. However experience in some of the markets such as England and California has shown that liberalized electricity industries might fail due to market power abuse. Borenstein et al. (2002) find significant high prices from competitive level during high demand summer months in the Californian electricity market. Wolak and Patrick (2001) argue that the two largest generators in the early England and Wales market were dominant and they are able to put high prices substantially above their marginal cost of generation. Wolfram (1999) illustrates that the British electricity prices were above the perfectly competitive prices. However, we have to remark that not all high prices are due to market power. For instance, Newbery (2001, 2002) argues that due to insufficient regulation, prices could be set above marginal costs. It is also possible that prices can rise above the marginal cost when there is a tight demand-capacity balance.

  There are several empirical and theoretical models studied by Borenstein et Al. (1999), Green and Newbery (1992), Joskow and Kahn (2002), Wolak and Patrick (1997) and Wolfram (1999) by showing that how market power can be exercised in electricity generation. In this paper we study different metrics of market power applied in Spanish and Portuguese electricity markets. We follow a similar methodology that in Wolak (2000), Wolfram (1999) , Chang (2006) and Ciarreta and Espinosa (2010) to show the existence of market power for the period 2003-2009. Moreover, we evaluate the some options that made Spanish Pool less evident in term of market power abuse. 
Methods

We apply traditional metrics of market power and as well as other alternative metrics of market power such as Supply Margin Assessment (SMA), Pivotal Supply Index (PSI), Residual Supply Index (RSI) and Residual Demand Elasticity (RDE) to measure the market power in both markets. Then we described some  mitigation options observed in Spanish Pool.
-Traditional Metrics
We use two different traditional methodologies to measure concentration: Concentration Ratio (CR) and Herfindahl –Hirschman Index (HHI). CR is used as an indicator to show relative size of the largest firms in connection with the industry as a whole. HHI is another common measure of concentration which is a standard used by the US Department of Justice in antitrust litigation. HHI is the sum of the squared market shares for each firm competing in a given market. The U.S. Department of Justice states: “Markets in which the HHI is between 1000 and 1800 points are considered to be moderately concentrated and those in which the HHI is in excess of 1800 points are considered to be concentrated. Transactions that increase the HHI by more than 100 points in concentrated markets presumptively raise antitrust concerns under the Horizontal Merger Guidelines issued by the U.S. Department of Justice and the Federal Trade Commission.”.

-Alternative Metrics

-The Supply Margin Assessment (SMA)- designed by the Federal Energy Regulatory Commission (FERC) to measure market power of generation suppliers. SMA of a given generator k tests whether peak demand of a market is met by total generation after subtracting firm k’s generation. If any of the generator’s capacity is needed to meet peak demand, then that generator has market power. 
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-The Pivotal Supplier Index (PSI)- In 2004, Federal Energy Regulatory Commission (FERC) finds that the SMA is not an optimal way to measure market power. They adopted an alternative way such as pivotal supply analysis. Pivotal supplier may be defined as a supplier with positive residual demand. The PSI considers in addition to the supply side the demand that is if a particular supplier, called pivotal supplier, is needed to meet the demand. The PSI is a binary indicator which can be calculated hourly. If the supplier 
[image: image10.wmf]k

 is needed to supply the demand he is pivotal and the index takes the value 1. If he is not pivotal, he takes the value 0. Bushnell, et al (1999) use this definition to build up a binary indicator variable to determine a supplier’s pivotal status. We follow Bushnell experience in case if the Pivotal Supplier Index (PSI) for a supplier at a point in time is set equal to one if the supplier is pivotal, or it has market power and is set to zero if the supplier is not pivotal or it has not market power.

-Residual Supply Index (RSI) - is similar to PSI but it is determined on a continuous level rather than a binary level. It was developed by California Independent System Operator (CAISO). The major criticism on PSI is that it may be possible for non pivotal firm to exercise the market power.RSI can be interpreted within a dominant firm theoretical framework (See, Tirole 1988). CAISO considers that the market will be competitive when RSI is significantly above 1 but usual at 1.2 or more (Sheffrin, 2001).Using data on peak load and installed capacities by generation companies Spanish and Portuguese electricity markets we calculated the RSI indicator trend by company in 2005-2009.

- Residual demand elasticity- is more profound measure of market power that is derived from testing residual demand curve faced by a firm (Baker and Bresnahan, 1992). In a competitive market, a firm will face a highly elastic residual demand curve and will not have ability to exercise market power by raising prices above the competitive level. If a firm is pivotal then it faces a highly inelastic residual demand curve (Twomey, Green, Neuhoff and Newbery,2005). Upon this concept, in electricity markets, Wolak (2000) used an explanatory model for producers’ behaviour in the electricity sector, which allows, under certain conditions, to measure market power without calculation of marginal cost. . Wolak (2003) measured the market power in California wholesale electricity market by using five largest electricity suppliers during the period 1998-2000. Ciarreta and Espinosa (2004) study the elasticity of residual demand on the actual behaviour of firms with high market share and firms with smaller market share at the Spanish electricity market. We followed the way of Wolak (2003) and Ciarreta and Espinosa (2004) and to apply Spanish and Portuguese Market in 2005-2009 period. 
We take two firms, Endesa and Iberdrola in Spain and one firm, EDP in Portugal which owns the majority of generating capacities. When we obtain the residual demands for each generator 
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 ,then we  calculate residual demand elasticity  as a following way:
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-Market Power Mitigation factors in Spanish Pool
There are several studies (Newbery, 2002, Ausubel and Cramton, 2010 and etc) dedicated to analyse market power mitigating factors. Newbery (2002) describe the main factors such as the first it is required to have adequate and sufficient capacity to meet peak demand and to have sufficiently many independent generators to provide competition between each other to supply electricity; second, there must be legal unbundling of transmission to facilitate access generators to reach customers. It also includes secure import capacity, the access of consumers to foreign suppliers, and finally electricity trading, existence of a contract market. Trading electricity through forward contracting in deregulated electricity markets have been implemented to protect consumers from price volatility due to abuse of market power by dominant firms. It would help to have information about the expected future peak demand, to increase the proportion of electricity that is purchased through bilateral future contracts with duration of several months and stimulate liquidity in forward electricity markets.  We study capacity expansion and energy trading through forward contacts as main factors that improved the performance of wholesale electricity market in Spain by addressing the critical problem of market power. 

 Results

Concentration indicators for power generation show a declining trend in recent years. Whereas CR1, CR3 and HHI exceeded the critical levels in 2005-2008, the power generation market in Spain can be characterized as unconcentrated in 2009. However, although indicators for installed power show a slightly declining trend, all indicators remain above the critical levels between 2005-2009 years. The Portuguese power generation and installed power market dominates the concentration indicators. All indicators significantly exceed the critical levels and no trends toward competition can be observed.

In addition, alternative measures; Supply Margin Assessment ( SMA) Pivotal Supply Index (PSI), Residual Supply Index (RSI) confirm that Spanish market became less evident in terms of  market power abuse during 2005 – 2010. Portuguese Electricity Market remains very far away from competition as a result of dominant position by EDP with controlling over the 60 % of market shares on both generation and installed capacity.

	TABLE .- Arc-elasticities of Residual Demand

	
	SPAIN
	PORTUGAL
	MIBEL

	
	EN
	IB
	EDP
	EN
	IB
	EDP
	EN
	IB
	EDP

	2004
	1.15
	0.55
	   -
	-
	-
	-
	-
	-
	-

	2005
	0.34
	0.26
	   -
	-
	-
	-
	-
	-
	-

	2006
	0.01
	0.01
	  -
	-
	-
	-
	-
	-
	-

	2007
	0.01
	0.11
	  -
	-
	-
	-
	0
	0.02
	0

	2008
	0.01
	0.05
	  -
	-
	-
	0.42
	0
	0
	0

	2009
	0.01
	0.02
	  -
	-
	-
	0.36
	0
	0
	0


Abobe Table suggest also that arc values of RDE for IBERDROLA (ES) and ENDESA (ES) are very low and very close to competitive level in 2009 however values for EDP (PT) is still high.
Morever, we studied capacity expansion and energy trading through forward contacts as main factors that improved the performance of wholesale electricity market in Spain by addressing the critical problem of market power.

Capacity Expansion

Concentration has been falling considerably in the last five years in the Spanish pool, mostly thanks to the growth in new entrants with CCGT and wind generation capacities. As a result, market shares of two main generators (Iberdrola and Endesa) in installed capacity and mostly power generation have decreased between 2005 and 2009. We can also observe the weight of other firms in installed capacity and generation shares have grown up over the last years. There is excess generation capacity (over 48,775 MW in 2009) due to huge investment in new CCGT and wind generation capacity in Spain over last few years. Cumulative investment on CCGT reached to more than 13 GW during 2005-2009 which attains almost 30 percent of peak demand in 2009.

Forward trading of electricity
From January 1998, the beginning of the liberalization process, until 2005, almost all wholesale electricity was traded in the day-ahead market. Since then, forward contracts have steadily increased, partially in relation to Royal Decree 1634/2006 accepted by the Spanish Ministry of Industry, Tourism and Commerce to establish mechanisms that help to develop a forward electricity market. Forward contracting began in OMIP (Iberian Energy Market Operator) since July 2006, which is compulsory for Spanish and Portuguese distributors. In 2009, 51,535 GWh were purchased through OMIP forward contracts in Spanish Electricity Market. As the regulator of the Spanish Pool suspects the existence of market power coming from the high concentration of generation capacity on the two largest generation companies ( Iberdrola & Endesa), these two main generators are obliged to hold Virtual Power Plants ( VPPs) auctions to promote competition in the market. In general total electricity trading through forward contracts (OMIP, CESUR and VPP) was 49 percent of overall demand in 2009
Conclusions

The combined market share by installed capacity of three largest generators in the Spanish Electricity Market (SEM) makes the market to appear still to be high concentrated by measures of market power like the three – firm concentration ratio or Herfindahl Hirschman Index ( HHI) in 2009.  However, by inverse of measuring installed capacity, measuring Concentration Ratio or Herfindahl Hirschman Index (HHI) by generation capacity makes the market to appear to be moderately concentrated. In addition, alternative measures; Supply Margin Assessment ( SMA) Pivotal Supply Index (PSI), Residual Supply Index (RSI) and Residual Demand Elasticity (RDE) confirm that market became less evident in terms of market power abuse from 2005 to 2009. 
Portuguese Electricity Market remains very far away from competition as a result of dominant position by EDP with controlling over the 60 % of market shares on both generation and installed capacity. 

References

Ausubel and Cramton (2010). ¨Virtual power plant auctions¨, Utility Policy 18(2010) 201-208
Allaz, B., Jose Luis, V.,1993. Cournot competition, forward markets and efficiency. Journal of Economic Theory, 59, 1–16.
Anna, C., Natalia, F., 2004. Capacity Markets for Electricity. University  of California Energy Institute. No. CSEM WP-124.
Bert, W., Emmanuel D. C.,.2008. Market power mitigation by regulating contract portfolio risk. Energy Policy 36 (2008) 3787–3796.
Borenstein, S., Bushnell, J. B., & Wolak, F. A. (2002). Measuring market inefficiencies in California’s restructured wholesale electricity market. The American Economic Review, 92(5), 1376–1405.
Borenstein, S., Bushnell, J., Knittel, C., 1999.  Market Power in Electricity Markets, Beyond Concentration Measures. The Energy Journal, Vol. 20, No. 4, October.557, C.E.P.R. 

































_1364279564.unknown

_1364279568.unknown

_1364301698.unknown

_1364301741.unknown

_1364279570.unknown

_1364279586.unknown

_1364279566.unknown

_1364279567.unknown

_1364279565.unknown

_1364279562.unknown

_1364279563.unknown

_1364279561.unknown

