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Abstract 
 
Electricity as well as gas or refined petroleum products exemplify a significant part of the 
consumer basket of European households and companies. As energy products are important 
inputs of nearly all final goods and services, any change of energy prices has a direct impact 
of the general price level. In this context, the main purpose of this study is to assess the main 
drivers of household electricity prices in the European Union (EU), throughout a period of 
deep sector transformation. Relying on Eurostat up to date data, not only we analyze the long-
term evolution of household electricity prices across the EU, but also we provide the latest 
empirical evidence on their determinants while confronting the results with the EU energy 
policy path. For this purpose a new approach is herein developed based on a dynamic model 
with panel data through GMM proposal method by Blundell and Bond (1998) with the 
Windermeijer correction (2005). The data analysis provides grounds for a relation between 
the variable of household electricity prices with variables related to sector liberalization, 
renewable energy sources which support the EU policy to boost liberalization. This study 
offers evidence that the sector liberalization, herein assumed via the market share of the 
largest electricity producer, is accompanied by a decreasing trend in prices, which is 
consistent with the European Commission’s objectives to liberalize. 
 
 
 
JEL Codes: Q28, Q48, C33 
 
Key words: household electricity prices, market reform, system-GMM panel data model 
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1. Introduction 
 
Generally, microeconomic theory suggests that competition and the profit drive result 
in internal (production) and external (market) efficiency and that the benefits are 
passed on to customers and the economy in the form of lower prices and costs. 
Recently, however, in the context of electricity markets, the overall wisdom of the 
European Union (EU) ambition towards more competition and more open energy 
markets and what concrete benefits were brought to end consumers by this policy 
have been questioned (Cruciani, 2011). 
 
Already almost a decade ago and according to several authors, it is possible to 
acknowledge that European electricity market liberalization represents the world’s 
most extensive cross-jurisdiction reform of the electricity sector involving integration 
of distinct state-level or national electricity markets. Electricity sector liberalization is 
part of the wider trend toward liberalization and wishes on the withdrawal of the state 
from involvement in infrastructure industries (Jasmab and Pollit, 2005). 
Given the strategic position of the electricity industry in national politics, in the 
absence of policy at the level of the European Union (EU), the pace of reform in 
many member states would have been considerably slower, in spite of several 
criticism concerning the long process behind the building of the internal energy 
market. 
 
Although the performance of liberalization can be measured in a number ways, the 
effect on electricity prices is believed to be, by Jasmab and Pollit (2005), the single 
most important performance indicator. A desirable outcome of the single European 
market was to achieve a lower average EU price and a degree of price convergence 
through wholesale and retail competition.  
 
In this context, a more recent study by Cruciani (2011) is to mention, aligned with 
results from Coppens and Vivet (2006). Cruciani (2011) argument starts with the 
observation that electricity prices for domestic and industrial users have increased 
significantly since 1998, the year that marks the opening of the EU electricity 
markets. The charts in Figure 1 and 2 illustrate this by presenting the case of the 
German median domestic consumers who saw their electricity bills increase by more 
than 60% in the observed period (EC, 2012). 
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Figure 1 – German retail electricity prices for domestic consumers (nominal prices, all 
taxes included, in Eur/kWh)  
	
  

 
Note: Prior to 2007 the following Eurostat end consumer categories were used: Households – Dc (Annual 
consumption: 3500 kWh of which night 1300)              Source: Eurostat 
 

 
 

Figure 2 – German retail electricity prices for domestic consumers (prices in 2005 EUR, 
all taxes included, in Eur/kWh) 

 
Note: Prior to 2007 the following Eurostat end consumer categories were used: Households – Dc (Annual 
consumption: 3500 kWh of which night 1300)              Source: Eurostat 
 

 
	
  
	
  
European Commission documents also state that the aim of the EU energy policy was 
"to ensure that EU consumers receive the full benefits of market opening in terms of 
lower domestic bills for electricity and gas", but Cruciani (2011) concludes that, more 
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than 10 years after the opening of the markets, the liberalization has not delivered 
tangible benefits to consumers. 
 
An additional set of issues raised by electricity deregulation (or re-regulation, as some 
might prefer), could influence the final outcome. The foremost problems are related to 
the unusual characteristics of "electricity" as a product, which make the industry very 
different from other network industries: electricity is not storable, demand and supply 
must be constantly balanced, and demand is both volatile and inelastic (Silva and 
Soares, 2008, Joskow, 2008). 
 
Jamasb et al. (2004), using a three broad category to classify approaches to analyze 
electricity reforms (econometric methods, efficiency and productivity analysis 
methods, and individual or comparative case studies), argue that econometric studies 
are best suited to the analysis of well-defined issues and the testing of hypotheses 
through statistical analysis of reform determinants and performance. Within this 
classification, the present study suits the first category. 
 
As underlined by the same authors, there is a lack of generally accepted and measured 
indicators for monitoring the progress, performance of electricity sector reforms, and, 
namely, impacts on electricity prices, the main purpose of our article. To our best 
knowledge, no applied study has been done so far using a system-GMM panel data 
proposal method by Blundell and Bond (1998) with Windermeijer correction (2005) 
as we herein provide. 
 
The remainder of this study is organized as follows: in section 2 a brief overview of 
the evolution of the EU electricity market is provided; section 3 summarizes previous 
studies on electricity prices; section 4 presents the empirical method and data; and 
section 5 concludes. 
 
 
 
 
2. The evolution of the EU electricity market  
 
Electricity sectors either being European or elsewhere evolved with (primarily) 
vertically integrated geographic monopolies that were either state-owned or privately-
owned and subject to price and entry regulation as natural monopolies. The primary 
components of electricity supply - generation, transmission, distribution, and retail 
supply - were integrated within individual electric utilities. 
 
The prevailing reform goal has been to create new institutional arrangements for the 
electricity sector that provide long-term benefits to society and to ensure that an 
appropriate share of these benefits are conveyed to consumers through prices that 
reflect the efficient economic cost of supplying electricity and service quality 
attributes that reflect consumer valuations. 
 
The European Electricity Supply Industry (ESI) reform was pursued at two parallel 
levels. First, under EU Electricity Market Directives, member countries were required 
to take at least a minimum set of steps by certain key dates toward the liberalization 
of their national markets. Second, the European Commission promoted efforts to 
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improve the interfaces between national markets by improving cross-border trading 
rules, and to expand cross-border transmission links. The underlying aim of both of 
these policies was to extend the principles of the European Single Market to the 
energy market by Directives that would enable companies from across the EU to 
compete with national incumbents, while improved interconnection would reduce 
cross-border transport costs and increase competition. 
 
EU legislation in the area of electricity markets (and also gas markets, but that are not 
the current focus) has evolved over time. The first, second and third EU Electricity 
Market Directives, commonly referred to as Internal Energy Market Packages, of 
1996, 2003 and 2009 focused on unbundling the industry and on a gradual opening of 
national markets. The key items of legislation for the Second and Third Internal 
Energy Market packages concerning electricity market liberalization are listed below 
(excluding gas issues). 
 
⎯ Second Internal Energy Market Package: 

• Directive 2003/54/EC of 26 June 2003 on internal market in electricity, and 
• Regulation 1228/2003 of 26 June 2003 on access for cross-border 

exchanges in electricity. 
 
⎯ Third Internal Energy Market Package: 

• Directive 2009/72/EC of 13 July 2009 on internal market in electricity 
(repeals 2003/54/EC), and 

• Regulation 714/2009 of 13 June 2009 on access for cross-border exchanges 
in electricity (repeals 1228/2003). 

 
The structure of the packages is based on a directive and a regulation for electricity 
market liberalization. Each of these two items of legislation of the Second Internal 
Energy Market package is repealed by corresponding directives and regulations in the 
Third Internal Energy Market package. The latter also establishes an Agency for the 
Cooperation of Energy Regulators (ACER) through Regulation 713/2009. 
The legislative acts from the Second Internal Energy Market Package were included 
in the Energy Community Treaty in October 2005.  The members committed to 
transposing these acts into national legislation by 1 July 2007. Members also 
committed to fully opening electricity markets to non-household customers by 1 
January 2008, and to fully opening both markets to all customers by 1 January 2015. 
This process offers a clear timeframe and specifically defined milestones for the 
members of the Energy Community to liberalize their electricity (and gas) markets, as 
well as for the Energy Community Secretariat, the European Commission and other 
observers to monitor and assess progress in transposing and applying the legislation. 
Economic effects are expected to take place only after the legal implementation. 
Therefore we may look at the liberalization as a sequential process, whereby national 
implementation leads to effects on market actors and market structures, on prices, and 
in consequence to employment effects. (see Oliveira et al., 2012 for a more extensive 
review on the progress of European energy). Deviations from the initial timeframe 
have occurred at the level of transposition into national law (e.g. national parliaments 
delay or try to amend or block the legislation, or on the contrary accelerate its 
adoption), or at the level of its entry into force (which could be delayed or on the 
contrary brought forward), or at the level of its implementation by the corresponding 
regulatory authorities. 
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As of the end of 2011, many of the Member States continue to regulate retail prices, 
especially for households, and only allow an appreciation that is no bigger than the 
rise of the general price level.  
 
 
Table 1. Status of EU Member-State regulated prices 

 
Country 

 
Households 

Small 
Businesses 

Medium to large 
Businesses 

Energy Intensive 
Industries 

Bulgaria 100% 100% 98%  
Croatia 100%    
Cyprus 100% 100% 100% 100% 
Denmark 94% 95% NA NA 
Estonia Derogation Derogation 100% 100% 
France 96% 83% 94% 82% 
Greece 100% 100% 100%  
Hungary 100% NA   
Ireland 80% 52% 28%  
Italy 91% 78%   
Latvia 99% 99%   
Lithuania 100% NA   
Netherlands 100% 100%   
Poland 100%    
Portugal 92% 88% 39% 62% 
Romania 100% NA NA  
Slovakia 100% 100%   
Spain 91%    

Legend	
  

 > 95% of costumers have regulated prices 
 > 50% of costumers have regulated prices 
 > 10% of costumers have regulated prices 

NA Information not available 
Source: ERGEG, 2010 

 
 

. 
In a way, this could explain the alignment of retail prices for electricity and inflation, 
as shown in the above Table 1. 
Considering the contribution of renewable energy sources  (hereafter, RES) in the 
electricity market, a polemic debate has arisen about its effects on household 
electricity prices. A superior use of renewable energies could reduce the wholesale 
electricity prices as they are characterized by lower variable costs than fossil 
conventional technologies. Nonetheless, the development of RES is predominantly 
compelled by public renewable support schemes that are financed via the electricity 
market by increasing the final price paid by consumers. For instance, Amorim et al, 
(2013), referring to the Portuguese electricity supply industry, provide evidence that 
the volume and the duration of the existing legacy contracts, including special 
incentives and guaranteed purchase prices granted to special regime (SR) generators 
— i.e. generators based on RES, waste and combined heat and power or cogeneration 
(CHP) prevents the development of a competitive wholesale market at least until the 
mid 2020s and, thus, price guarantees represent costs to be paid by electricity 
consumers during the next decades. 
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Also, the European Union Emission Trading Scheme (EU ETS), which was launched 
in 2005 and has started its third phase in the beginning of 2013, has had an impact on 
electricity spot prices and eventually on household prices (Freitas and Silva, 2013). In 
that sense, the replacement of conventional electricity generation with renewable 
energy sources could decrease the cost originated from environmental emissions and 
accordingly the electricity price.  Consequently, both the development made towards 
the electricity market liberalization and also the increased contribution of RES into 
the market are critical elements to the clarifications of final electricity prices paid by 
consumers. 
 
 
 

3. Review of earlier studies 
 
One of the earliest analyses of the reform process and electricity prices is the 
empirical analysis by Steiner (2001). This author studied the effect of regulatory 
reforms on the retail prices for large industrial customers as well as the ratio of 
industrial price to residential price, using panel data for 19 OECD countries for the 
period 1986-1996. In her study, Steiner (2001) carried out a panel data analysis 
including electricity price, ratio of industrial to residential electricity price, capacity 
utilization rate and reserve margin. Using these variables, she tried to measure the 
competitive aspects and the cost efficiency of reform. As main conclusions, the study 
found that electricity market reforms generally induced a decline in the industrial 
price and an increase in the price differential between industrial customers and 
residential customers, indicating that industrial customers benefit more from the 
reform. It was also found that unbundling is not associated with lower prices but is 
associated with a lower industrial to residential price ratio and higher capacity 
utilization rates and lower reserve margins. 
Hattori and Tsutsui (2004) examined the impact of the regulatory reforms on prices in 
the electricity industry. Comparable to Steiner (2001), they also used panel data for 19 
OECD countries but for the period 1987-1999. Hattori and Tsutsui (2004) indicated 
that, first, expanded retail access is likely to lower the industrial price, while at the 
same time increasing the price differential between industrial and household 
customers. Second, they concluded that the unbundling of generation did not 
necessarily lower the price and may have possibly resulted in higher prices. Like 
Steiner (2001), their estimation showed that the effect of unbundling on the level of 
industrial price is statistically insignificant. Besides, they found that the introduction 
of a wholesale power market did not necessarily lower the price, and may indeed had 
resulted in a higher price. 
Pollitt (2009) mentions two other empirical studies that examine the price impacts of 
reform by Ernst & Young (2006) and Thomas (2006). Ernst & Young (2006) 
prepared a report for the UK government’s Department of Trade and Industry (DTI). 
Using a sample of EU-15 countries they tried to produce some policy suggestions for 
electricity and gas industries with a large number of simple regressions. As a result of 
their consultancy report, they concluded that liberalization lowers prices; 
liberalization lowers costs and price-cost margins; liberalized markets increase price 
volatility; liberalization inhibits investment; liberalized markets provide reliable and 
secure supply; and liberalized markets interact effectively with other public policies 
(such as on climate change). Thomas (2006) examined a number of reports including 
those of European Commission, which are related to electricity prices. He argued 
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although these studies suggest that reforms in the EU have been associated with lower 
prices for consumers, the evidence does not support these assertions. The price 
reductions, he continued, that have occurred in the past decade took place mostly in 
the period 1995-2000, before liberalization was effective in most of the European 
Union and since then, prices have risen steeply, in many cases wiping out the gains of 
the earlier period. Other factors, not properly accounted for, such as fossil fuel price 
movements, technological innovations and changes to regulatory practices were more 
likely to have led to the price reductions that occurred in the period 1995-2000 than 
reforms that had not then taken effect. 
Nagayama (2007) used panel data for 83 countries covering the period 1985-2002 to 
examine how each policy instrument of the reform measures influenced electricity 
prices for countries in Latin America, the former Soviet Union, and Eastern Europe. 
The research findings suggested that neither unbundling nor introduction of a 
wholesale pool market on their own necessarily reduces the electricity prices. In fact, 
contrary to expectations, there was a tendency for the prices to rise. He argued, 
however, coexistent with an independent regulator, unbundling may work to reduce 
electricity prices. Nagayama (2009) aimed at clarifying whether the effects of electric 
power sector reforms should be different either across regions, or between developing 
and developed countries. He analyzed an empirical model to observe the impact of 
electric power prices on the selection of a liberalization model in the power sector. 
This was achieved by the use of an ordered response, fixed effect and a random effect 
model. An instrument variable technique was also used to estimate the impact of the 
liberalization model on the electric power price. The research findings suggested that 
higher electricity prices are one of the driving forces for governments to adopt 
liberalization models, a finding also noted by Joskow (2008), in the context of the US. 
However, the development of liberalization models in the energy sector does not 
necessarily reduce electricity prices. In fact, contrary to expectations, the study found 
that there was a tendency for the prices to rise in every market model. 
Considering electricity prices and survey data on consumer satisfaction in the EU-15, 
the empirical findings by Fiorio et al. (2011) rejected the prediction that privatization 
leads to lower prices, or to increased consumer satisfaction. They also found that 
country specific features tend to have a high explanatory power, and the progress 
toward the reform paradigm is not systematically associated with lower prices and 
higher consumer satisfaction. 
As earlier emphasized in the introduction, Cruciani (2011) shows that the 
liberalization of electricity markets in the EU ‘has not had a major effect on prices', 
results that are contrary to what the European Commission has always aimed. He also 
shows that opening up and connecting markets does not necessarily lead to a more 
efficient system. 
 
 
4. Empirical study 
 
This section describes the empirical study and the results obtained. The first 
subsection describes the data used and the second shows the model specification and 
the estimation results. 
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4.1 Data  
 
The data herein presented was retrieved from the databases containing the most 
precise information, the most constant over time and the most homogenized among 
European Member-States, which belong to the European Commission, managed by 
Eurostat. Because the values on electricity prices to the industry remain contestable, 
because contracts with industry often include confidential clauses, the present study 
only deals with household prices. However, it is important to highlight that though 
Eurostat introduced a methodological break in the series in 2007, it was possible to 
obtain series comprising one area of acceptable approximations between 1999 and 
2009 for the 23 out of 27 European Member States1.  
 
The variables used were the electrical price (Ep) as described before and as 
explanatory variables (retrieved for the same countries, from 1999 to 2009 and from 
the same sources) were, the electric household consumption in tons of oil equivalent 
per capita (ECHpc) and the real GDP per capita (𝐺𝐷𝑃𝑝𝑐) measured in thousands of 
Euros, to control for demand factors. The oil barrel price measured in Euros (𝑂𝐼𝐿p), 
the electricity production of renewable sources as share of the overall gross electric 
consumption (𝑅𝐸𝑆𝑒), the greenhouse gas emission in thousands of tonnes per capita 
(𝐺𝐺𝐸𝑝𝑐), to control for supply factors. And to access the effect of market 
liberalization we included the share of the largest electric producer as share of the 
total production (𝐸𝐶𝐺), the date of market liberalization2 (Lib) and if the country still 
had regulated prices in 2010 (Reg10) 3 (see Table 2).  
 
Finally, we should note that the electricity price and the ECG variables are not 
available for the entire data span (1999-2009) in all countries leading to an 
unbalanced panel. Description of data availability, as the date of market liberalization 
and if the country still had a regulated electric price is described in the Appendix.  
	
  
Table 2 Descriptive statistics of the variables 
Variable Obs Mean Std. Dev. Min Max 
Ep 224 0.0955643 0.0278141 0.0457 0.1789 
GDPpc 253 18.30906 10.9205 2.624104 41.98588 
GGEpc 253 0.0103346 0.003037 004331 0.0181855 
ECHpc 253 0.0001391 0.0000828 0.0000293 0.0004083 
OILp 253 38.08036 14.32036 17.089 65.8896 
ECG 237 0.6222658 0.2732685 0.165 1 
RESe 253 0.1466402   0.1411632 0 0.5637756 
Lib 253 0.3754941 0.4852101 0 1 
Reg10 253 0.6521739  0.4772246 0 1 
	
  
	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 The countries included were: Belgium, Czech Republic, Denmark, Germany, Estonia, Ireland, 
Greece, Spain, France, Italy, Cyprus, Latvia, Lithuania, Hungry, Malta, Poland, Portugal, Romania, 
Slovenia, Slovakia, Finland, Sweden and the United Kingdom. 
2 The variable took the value 0 before the year of liberalization and 1 afterwards. In countries where the 
liberalization occurred at July, the variable took the value 0 as the price was measured during the first 
semester. 
3 The variable took the value 0 for countries that did not have regulated prices in 2010 and 1 for the 
others. 
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4.2 Estimation methodology and results 
 
We use the Blundell and Bond (1998) two-step system GMM methodology with the 
Windermeijeir (2005) errors correction. This methodology is justified on the basis 
that traditional fixed effects estimator is biased in the presence of the lagged 
dependent variable as regressor and it also accounts for possible endogeneity of some 
of the dependent variables. We should remark that alternative consistent estimators 
with lagged dependent variable, such as the one of Bruno (2005), are only valid when 
the explanatory variables are strictly exogenous. In our model we consider that the 
GDPpc, ECHpc. GGEpc and RESe are endogenous as these also respond to the 
variations on the electricity price and that OIlP and ECG variables can be at least pre-
determined.   
Moreover, as Soto (2009) reveals, the system-GMM presents the lowest bias and 
highest precision when the N dimension in the panel (in our case the number of 
countries) is small and the series are moderately or highly persistent, when compared 
to other widely used estimators: the fixed effect or the difference GMM.  
 
The estimated model, taking the logarithm of the household electrical price, l.ep, as 
dependent variable is: 
 

𝑙. 𝑒𝑝!" = 𝛼 + 𝛿𝑙. 𝑒𝑝!"!! + 𝛽𝑋!" + 𝛾!𝑑!!""#
!!!""" + 𝜀! + 𝜇!"    (1) 

 
for i = 1,…, 23  and t = 2000,…, 2009, with  |δ|<1. The disturbances µit and εi are not 
cross correlated and have the standard properties. That is, 
 

𝐸 𝜀! = 0;       𝐸 𝜇!" = 0;       𝐸 𝜀!𝜇!" = 0   (2) 
 
for i = 1,…, 23  and t = 2000,…, 2009. 
And that time-varying errors are assumed uncorrelated: 

 
𝐸 𝜇!"𝜇!" = 0        ,      𝑓𝑜𝑟  𝑖 = 1,… ,23  𝑎𝑛𝑑  𝑡 ≠ 𝑠   (3) 

 
Note that following Soto (2009) no condition is imposed on the variance of uit, as the 
moment conditions used to estimate the model do not require homoscedasticity. 
 
In the different models estimated below the vector of explanatory variables Xit 
comprises a subset of  {l.GDPpcit, l.ECHpcit, l.OILpt, l.GGEpcit, ECGit, RESeit, Libit, 
Reg10i} where the l. means that the variable was logarithmized and the dk are time 
dummies4. Table 3 summarizes the nine model estimation results. 
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4	
  Not only the time dummies make the assumption of no correlation across individuals in the 
idiosyncratic disturbances more likely to hold (see, Roodman (2009)) but also controls for the change 
in the methodology of measuring the electricity price.	
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Table 3 Model estimation results 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
Constant 
 

-0.842 
(0,467) 

-1.714 
(0,129) 

-0.964 
(0,461) 

-1.833* 
(0,069) 

-0.017 
(0,985) 

-1.002*** 
(0,001) 

0.171 
(0,889) 

-0.897*** 
(0,009) 

-0.720 
(0,480) 

Lag_l.Ep 
 

0.585*** 
(0.000) 

0.578*** 
(0.000) 

0.606*** 
(0.000) 

0.596*** 
(0.000) 

0.546*** 
(0.000) 

0.582** 
(0.000) 

0.542*** 
(0,000) 

0.616*** 
(0,000) 

0.557*** 
(0,000) 

l_GDPpc 0.216** 
(0,013) 

0.269*** 
(0.004) 

0.220** 
(0.015) 

0.273*** 
(0.003) 

0.197*** 
(0.008) 

0.215** 
(0.013) 

0.194*** 
(0,005) 

0.200*** 
(0,005) 

0.140** 
(0,037) 

l.ECHpc -0.090 
(0,487) 

-0.095 
(0,540) 

-0.118 
(0,343) 

-0.121 
(0,374) --- --- --- --- --- 

l.OILp 0.179*** 
(0,003) 

0.180*** 
(0,001) 

0.165*** 
(0,008) 

0.169*** 
(0,007) 

0.213*** 
(0,000) 

0.170*** 
(0,001) 

0.234** 
(0,001) 

0.158*** 
(0,005) 

0.147*** 
(0,003) 

l.GGEpc 0.238 
(0,272) --- 0.235 

(0,283) --- 0.322 
(0,186) --- 0.373 

(0,237) --- 0.126 
(0,604) 

ECG 0.362*** 
(0,003) 

0.322** 
(0,020) 

0.364*** 
(0,001) 

0.327** 
(0,010) 

0.371*** 
(0,007) 

0.262*** 
(0,007) 

0.381*** 
(0,008) 

0.254** 
(0,018) 

0.265** 
(0,081) 

RESe 1.261** 
(0,001) 

1.019*** 
(0,001) 

1.260*** 
(0,001) 

1.023*** 
(0,001) 

1.828** 
(0,016) 

0.957*** 
(0,048) 

1.726*** 
(0,003) 

1.068*** 
(0,000) 

0.933* 
(0,096) 

Lib -0.116** 
(0,024) 

-0.120* 
(0,054) 

-0.106** 
(0,039) 

-0.112* 
(0,070) 

-0.188** 
(0,024) 

-0.113* 
(0,064) 

-0.214** 
(0,021) 

-0.162* 
(0.087) --- 

Reg10 0.058 
(0,350) 

0.033 
(0,604) --- --- 0.052 

(0,519) 
0.049 

(0.449) --- --- --- 

Observations 197 197 197 197 197 197 197 197 197 
AR(1) -2.05 

(0,040) 
-2.06 

(0,039) 
-2.18 

(0,030) 
-2.14 

(0,032) 
-2.13 

(0,033) 
-2.16 

(0,030) 
-2.31 

(0,021) 
-2.37 

(0,018) 
-2.07 

(0,038) 
AR(2) -1.01 

(0,310) 
-1.00 

(0,319) 
-1.01 

(0,314) 
-1.04 

(0,297) 
-1.12 

(0,262) 
-1.08 

(0,282) 
-1.23 

(0,220) 
-1.16 

(0,245 
-0.79 

(0,429) 
Instruments 22 22 22 22 22 22 22 21 20 
Sargan test 8.74 

(0,365) 
8.82 

(0,454) 
8.79 

(0,457) 
8.82 

(0,549) 
6.82 

(0,448) 
8.85 

(0,547) 
7.09 

(0,527) 
7.06 

(0,720) 
9.04 

(0.250) 
Hansen  Test 3.10 

(0,928) 
5.18 

(0,818) 
3.76 

(0,927) 
5.70 

(0,840) 
3.35 

(0,851) 
5.62 

(0,846) 
3.33 

(0.912) 
1.83 

(0,902) 
6.09 

(0.529) 
*,	
  **,	
  ***	
  significant	
  at	
  10%,	
  5%	
  and	
  1%,	
  respectively.	
  The	
  p-­‐values	
  are	
  reported	
  between	
  parenthesis	
  and	
  all	
  regressions	
  
included	
  a	
  set	
  of	
  time	
  dummies.	
  
	
  
	
  
	
  
	
   	
  
First, following Roodman (2009), it should be clarified that all the specifications have 
less instruments than cross-groups to avoid overspecification that may bias the 
statistics of the instrument validity tests. It should be noted that according to Soto 
(2009), the restriction to render instruments inferior to the number of cross-groups 
does not hinder the properties of the estimators when N is so small that it is not 
possible to exploit the full set of linear moment conditions, as is the case with the 
dataset used in the current study. 
 
As for the specification tests none of the nine models fail the specification tests. All 
reject the null hypothesis of AR(1), showing that in fact the correct specification is a 
dynamic model. Also, all of them do not reject the null hypothesis of the AR(2), 
Sargan and Hansen tests. The results of the AR(2) test show that no further 
autocorrelation is present in the model after introducing the lag of the dependent 
variable, as the other test confirm the validity of the instruments used in each model. 
 
As for the determinants of the electricity price, the two variables that control 
economic activity, (l.GDPpc and l.ECHpc) while l.GDPpc is consistently significant 
across regressions with a elasticity  0f 0.2,  the l.ECHpc is not significant. This result 
means that is the overall economic activity that drives the electricity price and not just 
the household consumption. 
 
As for the supply factors, we highlight that the oil price impact is positive and robust 
across specifications and that the greenhouse emissions are not significant. 
Additionally, the share of renewable sources is robustly significant with a positive 
impact with an semi-elasticity point estimate between 1 and 1,7, meaning that an 
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increase of 1 percentual point (pp) of these sources on the overall share leads to a 1 to 
1,7 pp increase in the price. 
 
As for the market structure, the market concentration has a positive impact as 
expected and is robust. The point estimate measures an increase of around 0,3 pp in 
the electricity price when there is a 1pp increase in the share of the biggest producer. 
 
The impact of liberalization is robust across specifications with an estimated price 
reduction between 11% and 21%.  
  
Finally, the variable that measures if there was still a regulated tariff in 2010 is 
consistently not significant. Nonetheless, we should note that this variable is a poor 
approximation of the impact of the end of the regulated market, and thus it remains 
challenging to generalize that it does not impact the price. What can be said is that the 
countries that ended the regulated tariff earlier do not have a higher household 
electricity price. 
 
 
5. Conclusions 
 
This paper has investigated the impact of several economic variables on household 
electricity prices by using econometric panel data techniques, namely the GMM 
proposal method by Blundell and Bond (1998) with the Windermeijer correction 
(2005), in the framework of a controversial debate on the actual consequence of 
electricity market liberalization and the increased deployment of RES-E on electricity 
prices. Hence, we focused on the market opening of the generation segment of the 
electricity industry value chain, as it is the segment where most progress was to be 
expected since the first set of European directives. This feature can affect the 
consumer electricity prices as retail markets transfer electricity from the wholesale to 
the retail level. 
 
The trend towards deregulation has been shared by the electricity industry and other 
network industries. Whereas empirical evidence generally suggests that deregulation 
has had a positive impact on efficiency and consumer welfare in telecommunications 
and air travel for example, the results expected for the electricity sector are much 
more ambiguous so far. One of the reasons that previous studies highlight, confirmed 
by the results from the models estimations herein presented, resides in the fact that not 
all the countries have fully completed their deregulation process. It was also possible 
to show that factors external to the deregulation process in the strict sense cause 
interference.  
 
In a large number of European countries, price regulation still exists, especially for 
the household segment where not much progress can be seen; this may be because the 
European Directives leave room for interpretation regarding price regulation. In fact, 
as stated in ERGEG (2010), a recent judgment of the Court of Justice of the European 
Union (Case 265/08, 20 April 2010) confirms that end-user price regulation, under 
certain restrictive conditions, can be, as a temporary measure, in compliance with the 
Directives. 
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In the current study several factors were found influencing household electricity 
prices that are common to all European Member-States.  As for the supply factors is 
the overall activity measured by the GDP that influences the prices and not the 
household consumption, as for supply factors, as expected, the oil price has a 
significant impact on electricity prices as well as the share of renewable sources.  
Finally in terms of market regulation we should not the gas emissions and the fact that 
a country being an earlier or later quitter of the regulated market, do not have any 
impact on the prices. On the contrary, market concentration has a significant positive 
impact and liberalization has a significant negative impact on prices.  
This last results show that the current trend of quitting regulated prices and increase 
market liberalization  (which in some cases comes with new market actors and a 
decrease in concentration) has had the desired decrease on household electrical prices. 
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Appendix  
 
Table 5. Data availability on electricity price, market share of bigger producer, date of market 
liberalization and regulated market until in 2010 

 Ep ECG Lib Reg10 
Belgium 1999-2009 1999-2009 2007 No 
Czech R. 2000-2009 1999-2009 2006 No 
Denmark 1999-2009 1999-2009 2003 Yes 
Germany 1999-2009 1999-2009 1998 No 
Estonia 2002-2009 1999-2009 2009 Yes 
Ireland 1999-2009 1999-2009 2005 Yes 
Greece 1999-2009 1999-2009 July/2007 Yes 
Spain 1999-2009 1999-2009 2003 Yes 
France 1999-2009 1999-2009 July/2007 Yes 
Italy 1999-2007 1999-2009 July/2007 Yes 
Cyprus 1999-2009 1999-2009 -- Yes 
Latvia 2004-2009 1999-2009 July/2007 Yes 
Lithuania 2004-2009 1999-2009 July/2007 Yes 
Hungary 1999-2009 1999-2009 July/2007 Yes 
Malta 1999-2009 1999-2009 -- Yes 
Poland 2001-2009 1999-2009 July/2007 Yes 
Portugal 1999-2009 1999-2009 2006 Yes 
Romania 2005-2009 2004-2009 July/2007 Yes 
Slovenia 1999-2009 2002-2009 July/2007 No 
Slovakia 2004-2009 2004-2009 July/2007 No 
Finland 1999-2009 2002-2009 1997 No 
Sweden 1999-2009 1999-2009 1996 No 
UK 1999-2009 1999-2009 1990 No 

Source: Adapted from ERGEG, 2010. 


