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I. BACKGROUND 

In the electricity market there are a number of market failures that lead to inefficient 

allocation of resources from the perspective of society. These include the emissions of power 

plants, which generate substantial negative externalities. Another market failure is the 

insufficient volume of investments into energy efficiency. The European Union, having 

recognised these failures, have set targets that help to augment social welfare.  In 2009 the EU 

adopted the new Climate and Energy Package targeting by 2020 a 20% reduction of 

greenhouse gas (GHG) emissions, 20% lower primary energy use and a 20% share for 

renewable energy use.  By reaching these goals, the previously mentioned market failures can 

be substantially eased. In order to get closer to fulfilling the targets, the European Union and 

the member states have introduced different types of regulatory instruments: a uniform 

emission trading system, renewable support schemes, excise taxes on the use of fossil fuels, 

and support for investment into energy efficiency. These instruments, nevertheless, exhibit 

their effect partly through similar mechanisms, therefore different instruments may cancel or 

even reinforce each other, as also confirmed by the "Green Paper - A 2030 framework for 

climate and energy policies" (COM 2013/169) published by the European Commission in 

March 2013. The document emphasized that the individual policy instruments need to be 

harmonised so that they would strengthen, instead of offsetting each other's impacts. 

The most important link between regulatory instruments from the perspective of interactions 

may be direct or indirect. Figure 1 provides an illustration of the regulatory goal related direct 

and indirect impacts of the four main regulatory instruments that previously listed. 
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Figure 1 The goals and impact mechanisms of the inspected regulatory instruments 
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Each regulatory instrument has its primary goal. The goal of the excise tax imposed on fuels 

is the reduction of generation by fossil fuel based power plants. Renewable support promotes 

the penetration of renewable based electricity generation, thereby crowding out fossil fuel 

based plants, mitigating some of the negative externalities of the electricity sector. The key 

purpose of the emission trading system is curbing carbon-dioxide emissions. Finally, the 

purpose of promoting investments into energy efficiency is an increased volume of these 

investments, thus reducing the insufficient level of investments stemming from asymmetric 

information and other market failures. 

Renewable support directly impacts renewable based electricity generation. A similar direct 

interaction is observable between the emission trading system and carbon-dioxide emissions, 

as well as between the excise tax on fuel use and the production of fossil fuel based power 

plants. Measures targeting energy efficiency deliver two types of direct impacts: on the one 

hand, the number of investments into energy efficiency will increase, and on the other, as a 

result of lower electricity consumption, the production of fossil fuel based power plants will 

decline, similarly to the corresponding carbon-dioxide emission. The realignment of the 

supply side effects carbon-dioxide emissions, the penetration of renewables and indirectly the 

level of investments into energy efficiency through the change of electricity prices. In a 

similar fashion, the other instruments also generate indirect impacts through the price of 

electricity. 
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Our thesis aim was to inspect the level of efficiency to which the listed regulatory instruments 

can work along each other, and whether it is necessary to introduce such a wide range of 

instruments to handle partly overlapping problems. 

II. RESEARCH MODEL AND METHODS 

Partly based on literature findings, and partly building on our own results we summarise in 

Table 1 how the four instruments that we inspected impact those factors that are important 

from the perspective of our analysis. 

In the dissertation we examined all the possible regulatory portfolio combinations that can be 

created from the four instruments of our analysis. It is essential to keep in mind that the goal 

of these regulatory instruments is the mitigation of market failures within the electricity 

sector. The market failures in the focus of our analysis are the following: i) environmental 

externalities generated by conventional power plants; ii) insufficient level of investments into 

energy efficiency; iii) the negative externalities of carbon-dioxide emissions. The targets set 

by the EU are also related to addressing these market failures: higher share of renewables, 

primary energy savings, and GHG reduction. In Table 1 we used green colour to indicate 

those cells for which the regulatory instrument portfolio is clearly capable of reaching the 

given target (at least on a theoretical level), yellow stands for uncertainty in this respect, and 

adverse impacts compared to the targets are indicated by red. 

Table 1 The impacts of given regulatory instrument combinations 

RES-E production CO2 emission Energy efficiency investments

Increase Decrease Increase

RES-E support scheme Increase Very likely decrease
May increase and decrease as 

well

Excise tax Increase Decrease Increase

Supporting energy efficiency investenments Decrease Decrease Increase

Excise tax + RES-E support scheme Increase Decrease
May increase and decrease as 

well

Excise tax + Supporting energy efficiency 

investenments

May increase and decrease as 

well
Decrease Increase

RES-E support scheme + Supporting energy 

efficiency investenments
Increase Decrease Increase

RES-E support scheme + supporting energy 

efficiency investenments + excise tax
Increase Decrease Increase

RES-E support scheme Increase Decrease
May increase and decrease as 

well

Excise tax Increase Decrease Increase

Supporting energy efficiency investenments
May increase and decrease as 

well
Decrease Increase

Excise tax + RES-E support scheme Increase Decrease
May increase and decrease as 

well

Excise tax + Supporting energy efficiency 

investenments

May increase and decrease as 

well
Decrease Increase

RES-E support scheme + Supporting energy 

efficiency investenments
Increase Decrease Increase

RES-E support scheme + supporting energy 

efficiency investenments + excise tax
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Evidently, there is only one regulatory mix that cannot get closer to reaching the given target, 

when solely energy efficiency investments are supported by the regulator, as in the long run 

this hinders the spreading of renewable power plants. All the other combinations, however, 

can help to achieve the targets, but there are seven instrument mixes when the impact of them 

is ambiguous.  

II.1. Empirical analysis 

Within the dissertation we employ a tool called event study to examine how the price of the 

different credits reacted to the publication of the draft Energy Efficiency Directive and then 

the adoption of the final version of the Energy Efficiency Directive. 

Based on their efficiency Fama (1970) divides markets into three groups: markets of weak, 

semi-strong and strong efficiency. A market is in a weak state of efficiency when past 

information has been fully integrated into prices. A market should be viewed as having semi-

strong efficiency when all publicly available information is incorporated into market prices, 

while in case of a market with strong efficiency all public and non-public information is 

already reflected by prices. Based on the results of Mezősi (2008) the efficiency of the 

European carbon-dioxide market can be considered as at least semi-strong. Thus, whenever 

new and substantial information appears it is quickly processed by market participants and 

incorporated in credit prices. This offers an opportunity to answer the above mentioned 

research questions.  

During the event study we analyse if the returns (or other statistical attributes) of a given 

period are significantly different from the returns and standard deviation of the reference 

period. 

Figure 2 The two periods of the event study 

 

 

 

 

Source: MacKinley (1997), p.: 20 

As a first step of the event study we need to create a so called estimation window, in which 

we measure the daily returns and standard deviation of the price. At t1 time an event takes 

place, and we are interested to know how that event impacts the price. Applying statistical 

methods we examine if the returns within the event window are significantly different from 
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those of the estimation window. If we experience a significant difference then we can claim 

that a new piece of information that was previously not reflected by prices has just been 

incorporated into the price. If, on the other hand, we do not find a statistically valid 

difference, then we can safely assert that the event did not include new information (Brown-

Warner, 1985). 

II.2. Description of the power model 

The European Electricity Market Model
1
 (EEMM) simulates the wholesale electricity markets 

of 36 European countries, assuming perfect competitive market conditions (REKK, 2011). 

The EEMM distinguishes three types of market participants: the producer, the consumer and 

the trader. Perfect competition is assumed for each of these, that is, market participants are 

price takers. 

The short run marginal cost can be calculated for each power plant. Production is constrained 

by capacity, equal to the installed capacity of each power plant unit. Within the electricity 

sector we distinguish 12 different technologies: biomass fired power plants, coal fired plants, 

lignite fired plants, geothermal plans, heavy fuel oil fired plants, light fuel oil fired plants, 

hydropower plants, wind power plants, solar power plants, nuclear plants, natural gas fired 

plants and tidal power plants. The model makes use of only the short run variable costs: fuel 

cost, variable operating cost, including the excise tax, and carbon-dioxide costs (in case they 

exist). Consumers in the model are aggregated as a category, the slope of the demand curve is 

the same for all countries. 

Within the model a country appears as a node, that is, there are not any network constraints 

within the country, only between countries. The cross border capacities linking the countries 

are constrained, approximated with available capacities in the model. Traders make the 

connection between the producer and consumer side of the market by exporting electricity to 

more expensive countries and importing electricity from less expensive ones. 

When modelling hourly markets are simulated, and these simulations are independent from 

each other, that is, ramp-up costs are excluded. Within the model the equilibrium for a given 

hour (with respect to quantities and prices) is reached simultaneously, at the same time by the 

producer and transmission segments. Figure 3 describes the operation of the model. 

                                                 
1
 The first version of the EEMM was developed by A. Kiss in the Regional Centre for Energy Policy Research. 

Model has been further improved which has been carried out partly by A. Kiss, the inventor of the model and 

partly by other colleagues of REKK, including myself.  
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Figure 3 The operation of the model 
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Source: REKK (2011) 

By determining the short run marginal cost and available capacity for each power plant we 

can construct the supply curve for each country, in other words, the merit order curve. 

Considering the constraints of cross border capacities and the demand curves characterising 

each country, we arrive at the input parameters of the model. The model applies this data to 

maximise European welfare, which is the sum of producer and consumer surpluses. As a 

result of model computations we get the hourly equilibrium price for each country, the hourly 

commercial transfers between the countries, and the production of each power plant unit. 

During the simulation we utilised the previously described EEMM model, which, however, 

had to be further developed to some extent. We supplemented the power model with four 

components in total: we installed a long run price elasticity factor; investments into renewable 

electricity producing capacities used to be an exogenous variable of the model, we turned this 

into an endogenous attribute; moreover, we depicted the impact of investments into energy 

efficiency on electricity consumption, that is, how much consumption can be reduced this 

way. Finally, we provided a detailed analysis of the relation between the price of the carbon-

dioxide credit and its emissions. 

III. RESULTS 

From the most important results of the dissertation, first we define and answer to the 

hypotheses related to the empirical research. After that those research questions and 

hypotheses are inspected, which is executed by modeling, and we also summarize the main 

results of them.   
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III.1. Hypotheses inspected by empirical analyses  

In the dissertation we applied empirical analysis to inspect the relationship between different 

regulatory instruments. Such an analysis becomes feasible when a transparent price emerges 

in the market created by the regulatory instrument: that is, when a white or green certificate 

market operates in the country in question, but carbon-dioxide credits can also be analysed 

with this method. 

H11: The price of carbon-dioxide credits and green certificates substantially decreased as a 

result of publishing the draft Energy Efficiency Directive and the text of the final Directive. 

The price of carbon-dioxide credits (EUA – EU Emission Allowances) notably oscillated for 

the observed period, covering almost a decade. The most significant price change took place 

in May 2006, when the price of the credits suddenly halved in just a few days. As part of the 

dissertation we inspected whether this large price drop also triggered changes of the same 

magnitude in the operating green certificate markets. The applied method is given by the 

previously demonstrated event study. Based on the analysis we arrived at the following 

conclusions. 

 The Commission proposal on energy efficiency, announced on 22 June 2011, has a 

substantial impact on the price of carbon-dioxide credits. 

 Based on the above statement our hypothesis, according to which the draft Energy 

Efficiency Directive substantially affected the price of the carbon-dioxide credit, can 

be declared as valid, but we reject the hypothesis according to which carbon-dioxide 

prices notably changed when the Energy Efficiency Directive was finally adopted. 

 As a result, there is a significant impact between the two regulated areas (energy 

efficiency regulation and trading of carbon-dioxide credits), the direction of which is 

the same as we had expected. 

H12: A sudden and lasting decline of the price of carbon-dioxide credits substantially reduces 

the market price of green certificates. 

Theoretically the price of the EUA and the price of the tradable green certificate (TGC) 

should be negatively correlated. We inspected the tradable green certificate markets of 

Europe, and only the Swedish market was found to be suitable for the desired analysis. Based 

on monthly data we could neither prove, nor reject the hypothesis on the negative correlation 

between the price of the green certificate and the EUA. 
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III.2. Hypotheses and research questions inspected by modeling 

RQ1: The quantitative analysis of the following question: under those regulatory instrument 

combinations for which the direction of impact on specific variables (RES-E production,  

carbon-dioxide emission, investments into energy efficiency) cannot be unambiguously 

identified in a theoretically sound way, how do these variables actually change if we increase 

renewable support, the support provided to energy efficiency investments, the rate of the 

excise tax, or reduce the number of carbon-dioxide credits. 

Altogether we identified seven regulatory instrument combinations in case of which 

theoretical demonstration is not sufficient to reveal the direction in which the three most 

critical variables (RES-E generation, energy efficiency investments and carbon-dioxide 

emissions) move. We provided a quantitative answer to this question using the competitive 

market model, which simulate the European electricity market.  

During the analysis we started from a hypothetical case without any regulation in place: there 

is no Europe-wide carbon-dioxide trading, none of the modelled countries support renewable 

generation or energy efficiency investments, and they do not impose an excise tax on fuel use. 

We will refer to this as the reference case. 

Compared to the reference case we gradually tightened the regulatory instruments: for 

example, we increased the rate of the excise tax or reduced the amount of carbon-dioxide that 

is allowed to be emitted, and so forth. We looked at combinations of instruments in the case 

of which the direction of the impact on the three most important factors (renewable 

generation, carbon-dioxide emissions, investments into energy efficiency) is not clear. 

When working with this research question, the group of examined countries was not limited to 

the member states of the European Union, we considered the results for all the 36 modelled 

countries. Furthermore, the regulatory instruments were uniformly applied to all modelled 

countries: we assumed a uniform excise tax, the same support to renewable generation, and 

identical support to energy efficiency investments for all analysed countries. 

Table 2 provides a summary of our main modelling results. 
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Table 2 Modelling results pertaining to RQ1 

Analysed instruments mix RES-E production
Carbon-dioxide 

emission

Energy efficiency 

investments

RES-E support without emission trading Increase Decrease

Until medium support 

level stagnate, than 

increase

Excise tax and RES-E support without emission 

trading
Increase Decrease Increase

Excise tax and support of energy efficiency 

investments without emission trading
Increase Decrease Increase

RES-E support with emission trading Increase Decrease Increase

Support of energy efficiency investments with 

emission trading
Increase Decrease Increase

Excise tax and support of energy efficiency 

investments with emission trading
Increase Decrease Increase

Excise tax and support of energy efficiency 

investments with emission trading
Increase Decrease Increase

 

In order for results to be reliable, we carried out a partial sensitivity analysis for three factors. 

While the generated modelling results are slightly changed, our conclusions in relation to 

research question RQ1 do not need to be revised, thus our results can be viewed as robust. 

H2: Any combination of the four regulatory instruments (excise tax, renewable support, 

emission trading, support to energy efficiency investments) that we inspect is sufficient to 

reach the 20-20-20 target set by the EU for 2020, except when the only available instrument 

is the support to energy efficiency investments. 

Model simulations have shown that the 20-20-20 targets of the EU can be reached for all 

regulatory instrument combinations. Thus, we rejected the H2 hypothesis, since the targets can 

also be attained with energy efficiency investment support on its own. 

The application of quantitative modelling offered a number of important lessons. 

 One of the most important conclusions is that the higher the number of utilised 

regulatory instruments, the less extreme will the values of the most important variables 

be. Even though the three targets set by the EU can be accomplished through any 

combination, the application of 3-4 regulatory instruments is advisable, as the prices, 

the electricity-mix or the carbon-dioxide emissions will change less dramatically 

compared to the case without any regulation. If, for example, only renewable support 

is applied then the wholesale price of electricity can be especially low, which can then 

transform the operation of the European electricity market, while the retail price paid 

by consumers may get close to 100 €/MWh. 

 The renewable target is frequently reached because it has been set as a percentage 

value and not as an absolute figure. If renewable support is not utilised then the 

volume of renewable energy does not change in a meaningful way compared to the 
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case without regulations. Importantly, however, during the analysis when we looked at 

the impact of a given regulatory instrument, we only considered a range within which 

the targets are already accomplished. Thus we did not inspect the impact of a very 

tight emission cap, or a high level of excise tax on renewable resources. 

 The excise tax and emission trading are almost perfect substitutes of each other, 

therefore for administrative reasons it is advisable to use only one of them. There is 

not any significant difference between the two instruments, since they both target fuel 

use, that is, they reward the improvement of the efficiency factor (lower tax payment 

per unit of energy output). There is only one slight difference: carbon-dioxide trading 

burdens coal fired plants more than the excise tax. 

RQ2: Which regulatory instrument combinations that satisfy the 20-20-20 targets of the 

European Union are favourable from the perspective of Hungary. 

When analysing the hitherto outlined research question, we cannot create indicators that 

would clearly determine which regulatory instrument combination is the most advantageous. 

Thus, during the analysis of RQ2 we start from the principles outlined in the Energy Strategy 

(2012) adopted by the Parliament.  

In Table 3 we used green colour to indicate the cases that are in harmony with the Energy 

Strategy, and red to indicate those that aren’t. As shown, there are not any instrument 

combinations that would suit the Energy Strategy for all six result variables. The instrument 

combination that satisfies the highest number of conditions is the one including emission 

trading, excise tax as well as support to energy efficiency investments. We should note that in 

this case additional renewable capacities are not built in Hungary either compared to the 

reference case without regulation. There are altogether four cases in which four out of the six 

result variables suit the principles of the Energy Strategy. These include the case in which all 

four regulatory instruments are used with the exception of emission trading, and also the case 

in which renewable support is supplemented only with energy efficiency investment support 

or emission trading. For the last two cases the renewable ratio set by the Energy Strategy are 

also met. 
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Table 3 Summary of the impacts on specific factors under each of the regulatory instrument combinations 

Four 

instruments

Emission trading X X X X X X X X

RES-E support X X X X X X X X

Excise tax X X X X X X X X

Energy efficiency investments X X X X X X X X

RES-E share

Electricity price

Coal-based power production

Electricity consumption

Net import

Nuclear based power generation

One 

instrument
Two instruments Three instruments

 

Similarly to hypothesis H2, we carried out the sensitivity analysis of the three most important 

factors for this case as well. From all the scenarios (base case and three sensitivity analyses) 

the results are best in line with the principles of the Energy Strategy when three or four 

regulatory instruments are applied. There is one exception from this observation, when we 

apply all regulatory instruments together except for the support to energy efficiency 

investments. Therefore we can claim that the sensitivity analysis does not modify our 

conclusions, thus our results can be viewed as robust. 

IV. CONCLUSIONS AND PROPOSALS 

There are a number of market failures within the electricity sector, of which we introduced 

three in detail in our dissertation: environmental externalities, market failures related to 

energy efficiency investments, and negative externality of carbon-dioxide emission. A 

number of regulatory instruments are available to manage these market failures. These include 

the excise tax imposed on more polluting technologies, support to cleaner technologies, the 

introduction of emission trading or some support to investments into energy efficiency. These 

instruments, nevertheless, deliver their impacts through similar mechanisms, thus they 

directly or indirectly influence each other through the price of electricity. The main theme of 

the dissertation was the analysis of this interaction (Figure 4).  
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Figure 4 The targets, the applied instruments and the factors through which the targets can be measured 
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We examined the interaction of regulatory instruments in four steps: 

 theoretical, microeconomic approach 

 literature review 

 analysis of empirical, European data 

 modelling of the European electricity sector. 

During the examination of the theoretical, microeconomic approach we analysed the impact 

of all the instrument combinations created from the four regulatory instruments on the three 

most important factors, which reflect the degree of the market failures. These three most 

important factors are the volume of renewable electricity production, carbon-dioxide 

emissions, and the level of energy efficiency investments.  

One of the conclusions of the analysis is that in seven of the 15 combinations the applied 

instruments deliver a clearly positive impact on the previously listed factors, thus the level of 

both market failures declines. In seven other cases a definite stand cannot be taken with 

regard to the direction of impact on the three main factors. Finally, in one case, when only 

energy efficiency investments are applied, the impact on the penetration of renewable energy 

sources is negative. 

For the literature review the inspected literature has been split into two. In one group the 

interaction of regulatory instruments has been inspected from a theoretical perspective, while 

in the other group the tool of modelling is used to answer the analysed question. Part of the 
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model-based literature makes use of general equilibrium models, while the other part employs 

sectoral models assuming perfect competition. We can identify only a few pieces of literature 

that use oligopolistic models to analyse the interaction of regulatory instruments. The 

literature review has shown that most literature typically analyse the interaction of the green 

certificate and the emission trading system. During my research I have not seen any articles 

that would have used modelling to examine the interaction of at least three or four regulatory 

instruments 

During the empirical analysis we looked at two questions. In the first instance we utilised 

statistical methods to prove that there is a relation between the Energy Efficiency Directive 

proposal and the price of carbon-dioxide credits. When the Draft Directive of the European 

Commission was published, the price of carbon-dioxide credits notably fell. This rhymes to 

what we expected from a theoretical perspective. Furthermore, we also inspected the relations 

between the European carbon-dioxide credits and the price of tradable green certificates. A 

relatively liquid, European tradable green certificate market without an effective price cap is 

necessary to analyse this question. As we pointed out in the dissertation, only the Swedish 

market seemed appropriate. Based on the analysis of monthly data, however, we were neither 

able to prove, nor reject the hypothesis that there is a negative relation between the tradable 

green certificate and the price of the EUA. 

Finally, we also examine the interaction of regulatory instruments with modelling. The 

European Electricity Market Model simulates the wholesale electricity markets of 36 

European countries assuming perfectly competitive market conditions. Having implemented a 

number of upgrades on the Electricity Market Model we gained an opportunity to explore the 

interactions in more depth. In the dissertation we identify seven regulatory instrument 

combinations for which – from a theoretical point of view - we could not unambiguously 

identify the impacts on the three factors in the focus of our analysis. We also use modelling to 

answer this question.  

During our research we focused on the instrument combinations through which the 20-20-20 

targets of the EU can be achieved, and the advantages/disadvantages of simultaneously using 

more regulatory instruments. One of the most important results is that the higher the number 

of simultaneously applied regulatory instruments, the less extreme will the values of the most 

important variables be. Although the three EU targets can be achieved under any combination, 

it is still advisable to use 3 or 4 regulatory instruments. As a result the prices, the electricity 

mix or the carbon-dioxide emission change less dramatically compared to a case without any 
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regulation. If, for example, we only use renewable support, then the wholesale price of 

electricity may be quite low, which may rearrange the operation of the European electricity 

market. In addition, the retail prices paid by consumers may increase above 100 €/MWh. 

We pointed out that the renewable target of the EU is often achieved because it has been set 

as a percentage and not as an absolute value. If a renewable support instrument is not applied 

then the quantity of generated renewable energy does not change significantly compared to 

the case without regulation. Nevertheless, it should be noted that during the analysis we 

inspected the impact of the level of given regulatory instruments only in a range within which 

the targets are already met. 

We also pointed out that the excise tax and emission trading are almost perfect substitutes of 

each other, thus due to administrative reasons it is advisable to use only one of them. There is 

not really a notable difference between the two instruments, since they both apply to fuel use, 

that is, they reward the improvement of efficiency (resulting in less tax per unit of energy 

output). As a minor difference, carbon-dioxide trading burdens coal fired power plants more 

than the excise tax. 

Lastly, we employed modelling to determine which one of the regulatory instrument 

combinations that satisfy the all-European 20-20-20 targets is the best for Hungary. During 

the analysis of the research question we kept the principles contained in the National Energy 

Strategy in mind. We showed that there is not any instrument combination at which all the six 

examined factors (renewable ratio; price of electricity; coal based generation; electricity 

consumption; net import and nuclear production) would change in line with the Energy 

Strategy. Most criteria are satisfied by the instrument mix under which emission trading, an 

excise tax and energy efficiency investment support are applied together. We should note that 

in this case additional renewable capacities are not created compared to the reference case 

without regulation in Hungary either. There are altogether four cases in which four out of the 

six result variables comply with the principles of the Energy Strategy. 

The following recommendations can be made as a result of the dissertation: 

 It is advisable to use three regulatory instruments to reach the European targets, as a 

result of which the market failures of the electricity market can be reduced. The 

recommended regulatory instruments include renewable support and energy efficiency 

investment support, supplemented with either emission trading or an excise tax. 

Within the dissertation we also provided quantitative evidence that these last two 

regulatory instruments are practically substitutes of each other. 
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 In case of renewables it is more reasonable to set absolute targets, since otherwise 

energy efficiency or energy saving measures may also lead to the fulfilment of the 

targets without creating new renewable capacities. 

 During the analyses we only inspected the electricity sector. Although sectoral models 

have a lot of advantages, but further investigations are needed with economic model 

covered the whole energy sector. 



16 

 

V. MAIN REFERENCES 

 Abrell, J. – Weigt, H. (2008): The interaction of Emission Trading and Renewable 

Energy Promoion, Economics of Global Warming, WP-EGW-05, p. 18 

 Bertoldi, P. – Rezessy, S. – Langniss, O. – Voogt, M. (2005): White, green & brown 

certificates: How to make the most of them; ECEE 2005 Summer Study – What works 

& Who delivers 

 Bird, L. – Chapman, C. – Logan, J. – Sumner, J. – Short, W. (2011): Evaluating 

renewable portfolio standards and carbon cap scenarios in the U.S. electricity sector, 

Energy Policy 39, pp. 2573-2585., , http://dx.doi.org/10.1016/j.enpol.2011.02.025 

 Blumenstein, C. – Krieg, B. – Schipper L., York, C. (1980): Overcoming social and 

institutional barriers to energy conservation, Energy, Vol. 5, pp. 355-371., 

http://dx.doi.org/10.1016/0360-5442(80)90036-5 

 Böhringer, C. – Koschel, H. – Moslener, U. (2007): Efficiency losses from 

overlapping regulation of EU carbon emissions, Journal of Regulatory Economics, 

2008. vol. 33., pp. 299-317. 

 Böhringer, C. – Rosendahl, K. E. (2009): Green serves the dirtiest – on the interaction 

between black and green quotas, Discussion Papers No. 581, April 2009, Statistics 

Norway, Research Department 

 Brown, S. J. - Warner, J. B. (1985): Using Daily Stock Returns: The Case of Event 

Studies, Journal of Financial Economics 14., pp. 14-31. 

 Bye, T. – Bruvoll, A. (2008): Multiple instruments to change energy behaviour: The 

emperor’s new clothes?, Discussion Papers No. 549., Statistics Norway, Research 

Department 

 Capros, P. – Mantzos, L. – Papandreou, V. – Tasios, N. (2008): Model-based Analysis 

of the 2008 EU Policy Package on Climate Change and Renewables: Report to the 

European Commission – DG ENV., 

http://ec.europa.eu/clima/policies/package/docs/analysis_en.pdf 

 COM 2013/169: Zöld könyv – Az éghajlat- és energiapolitika 2030-ra szóló kerete  

 De Jonghe, C. – Delarue, E. – Belmans, R. – D’haeseleer, W. (2009): Interaction 

between measures for the support of electricity from renewable energy sources and 

CO2 mitigation, Energy Policy 37, pp. 4743-4752., 

http://dx.doi.org/10.1016/j.enpol.2009.06.033 

 De Miera, S. – Del Rio, P. G. – Vizcaino, I. (2008): Analysing the impact of 

renewable electricity support schemes on power prices: The case of wind in electricity 

http://ec.europa.eu/clima/policies/package/docs/analysis_en.pdf
http://dx.doi.org/10.1016/j.enpol.2009.06.033


17 

 

in Spain, Energy Policy 36, pp. 3345-3359., 

http://dx.doi.org/10.1016/j.enpol.2008.04.022 

 Del Rio, P. (2007): The interaction between emission trading and renewable electricity 

support schemes. An overview of the literature, Mitigation and Adaptation Strategies 

for Global Change, 2007/12., pp. 1363-1390., DOI 10.1007/s11027-006-9069-y 

 Del Rio, P. (2010): Analysing the interaction between renewable energy promotion 

and energy efficiency support schemes: The impact of different instruments and 

design elements, Energy Policy 38, pp.4978-4989., 

http://dx.doi.org/10.1016/j.enpol.2010.04.003 

 Energiastratégia (2012): Nemzeti Energiastratégia – 2030; NFM, 

http://www.kormany.hu/download/4/f8/70000/Nemzeti%20Energiastrat%C3%A9gia

%202030%20teljes%20v%C3%A1ltozat.pdf 

 Fama, E. F. (1970): Efficient Capital Markets: A Review of Theory and Empirical 

Work, The Journal of Finance, Vol. 25, No. 2, Papers and Proceedings of the Twenty-

Eighth Annual Meeting of the American Finance Association New York, N.Y. 

December, 28-30, pp. 383-417. 

 Fazekas D. (2009): Szén-dioxid piac az Európai Unió új tagállamaiban Magyarországi 

empirikus elemzés, PhD értekezés, Budapesti Corvinus Egyetem 

 Hindsberger, M. – Nybroe, M. H. – Ravn, H.F. – Schmidt, R. (2003): Co-existence of 

electricity, TEP and TGC markets in the Baltic Sea Region, Energy Policy 31, pp. 85-

96., http://dx.doi.org/10.1016/S0301-4215(02)00120-9 

 Jensen, S. G. – Skytte, K. (2002): Interaction between power and green certificate 

markets, Energy Policy 30, pp. 425-435., http://dx.doi.org/10.1016/S0301-

4215(01)00111-2 

 Jensen, S. G. – Skytte, K. (2003): Simultaneous attainment of energy goals by means 

of green certificates and emission permits, Energy Policy 31, pp. 63-71., 

http://dx.doi.org/10.1016/S0301-4215(02)00118-0 

 Johnstone, N. (2003): The use of tradable permit sin combination with other 

environmental policy instruments, www.oecd.org/env/tools-evaluation/32427205.pdf; 

downloaded: 01.05. 2013. 

 Lesi M. - Pál G. (2005): A széndioxid emisszió kereskedelem elméleti alapjai és 

Európai Uniós szabályozása, PM kutatási füzetek 11. szám 

 Lesi M. and Pál G. (2004): Az üvegház hatású gázok kibocsátásának szabályozása, és 

a szabályozás hatása a villamosenergia termelő vállalatokra Magyarországon. 

http://www.kormany.hu/download/4/f8/70000/Nemzeti%20Energiastrat%C3%A9gia%202030%20teljes%20v%C3%A1ltozat.pdf
http://www.kormany.hu/download/4/f8/70000/Nemzeti%20Energiastrat%C3%A9gia%202030%20teljes%20v%C3%A1ltozat.pdf
http://www.oecd.org/env/tools-evaluation/32427205.pdf
http://phd.lib.uni-corvinus.hu/186/
http://phd.lib.uni-corvinus.hu/186/


18 

 

Doktori (PhD) értekezés, Budapesti Közgazdaságtudományi és Államigazgatási 

Egyetem, p. 281. 

 MacKinley, A. C. (1997): Event studies in Economics and Finance; Journal of 

Economic Literature, Vol. 35. No.1., pp. 13-39. 

 Mezősi A. (2008): Az EU-ETS piac hatékonyságának vizsgálata, Vezetéstudomány, 

39/6, pp. 51-63. 

 Mezősi A. (2014):  Drága-e a megújuló? A hazai megújuló villamosenergia-termelés 

hatása a villamosenergia-árára, Vezetéstudomány, megjelenés alatt, p. 22 

 Morris, J. F. (2009): Combining a Renewable Portfolio Standard with a Cap-and-

Trade Policy: A General Equilibrium Analysis; Master thesis at the MIT 

 Morthorst, P.E. (2001): Interaction of a tradable green certificate market with a 

tradable permits market, Energy Policy 29, pp. 345-353., 

http://dx.doi.org/10.1016/S0301-4215(00)00133-6 

 Morthorst, P.E. (2003): National environmental targets and international emission 

reduction instruments; Energy Policy 31, pp. 73-83., http://dx.doi.org/10.1016/S0301-

4215(02)00119-2 

 Möst, D. – Fichtner, W. (2010): Renewable energy sources in European energy supply 

and interaction with emission trading, Energy Policy 38, pp. 2898-2910., 

http://dx.doi.org/10.1016/j.enpol.2010.01.023 

 Pató Zs. (2012): Az új energiahatékonysági Irányelv és az energiahatékonysági 

kötelezettségi rendszerek néhány kérdése, in: REKK, Jelentés az energiapiacokról 

2012/IV. szám 

 Rathmann, M. (2007): Do support system for RES-E reduce EU-ETS-driven 

electricity prices?, Energy Policy 35, pp. 342-349., 

http://dx.doi.org/10.1016/j.enpol.2005.11.029 

 REKK (2011): Generation investments under liberalized conditions in the Central and 

South-East European region, in: Security of energy supply in Central and South-East 

Europe, ed. P. Kaderják, REKK, 2011 Budapest, pp. 150-202. 

 Skytte, K. (2006): Interplay between Environmental Regulation and Power Markets, 

EUI working papers, p. 23. 

 Sorrell, S. - Harrison, D. – Radov, D. – Klevnas, P. – Foss, A. (2009): White 

certificate schemes: Economic analysis and interactions with the EU ETS, Energy 

Policy 37, pp. 29–42., http://dx.doi.org/10.1016/j.enpol.2008.08.009 



19 

 

 Sorrell, S. – Sijm, J. (2003): Carbon Trading in the policy mix, Oxford review of 

economic policy, vol. 19. no.3. pp.: 420-437., 

http://dx.doi.org/10.1016/j.enpol.2011.01.030 

 Tsao, C. C. – Campbell, J.E. – Chen, Yihsu (2011): When renewable portfolio 

standards meet cap-and-trade regulations in the electricity sector: Market interactions, 

profits implications, and policy redundancy, Energy Policy 39, pp. 3966-3974., 

http://dx.doi.org/10.1016/j.enpol.2011.01.030 

 Unger, T. – Ahlgren, E.O. (2005): Impacts of a common green certificate market on 

electricity and CO2 emission market sin the Nordic countries; Energy Policy 33 (2005) 

pp. 2152-2163. 

 Widerberg, A. (2011): An electricity Trading System with Tradable Green Certificates 

and CO2 Emission Allowances, Working Papers in Economics, University of 

Gothenburg, https://gupea.ub.gu.se/handle/2077/25548 

 Will, M. (2010): The interaction of emissions trading and a green certificate system in 

an electricity market; 

http://www.webmeets.com/files/papers/WCERE/2010/720/WCERE_Interaction%20of

%20emissions%20trading%20and%20a%20green%20certificate%20system.pdf 

 

VI. THE AUTHOR’S OWN PUBLICATIONS ON THE TOPIC 

Articles in referred journals in Hungarian  

 Mezősi, A. (2008): Az EU-ETS piac hatékonyságának vizsgálata, Vezetéstudomány 

6., pp. 51-61. („Analysis of efficiency of the EU-ETS market”; ) 

 Mezősi, A. (2014): Drága-e a megújuló? A hazai megújuló villamosenergia-termelés 

hatása a villamosenergia-árára, Vezetéstudomány, megjelenés alatt, p. 22. („Is the 

renewable energy expensive? – Impact of the Hungarian renewable based power 

generation on electricity price”) 

Other articles in Hungarian: 

 Mezősi, A. – Szabó, L. – Kaderják, P. (2011): Hőpiaci energiafelhasználás és szén-

dioxid-kibocsátás becslése 2030-ig, Magyar Energetika, 2011/6, pp. 24-27. 

(„Projectons of heat usage and carbon-dioxide emission by 2030”) 

 Mezősi, A. (2008): Az Európai Szennyezési Jogpiac első időszak adatainak elemzése, 

különös tekintettel a villamosenergia-szektorra, Energiagazdálkodás, 5. szám, pp.18-

25. („Analysing data of the first period of the European Emission Trading System, 

especially in the electricity sector”)  

https://gupea.ub.gu.se/handle/2077/25548
http://www.webmeets.com/files/papers/WCERE/2010/720/WCERE_Interaction%20of%20emissions%20trading%20and%20a%20green%20certificate%20system.pdf
http://www.webmeets.com/files/papers/WCERE/2010/720/WCERE_Interaction%20of%20emissions%20trading%20and%20a%20green%20certificate%20system.pdf


20 

 

Working papers in Hungarian: 

 Kaderják, P. – Mezősi, A. – Paizs, L. – Szolnoki, Pálma (2010): Energiapolitikai 

ajánlások 2010 - A hazai árampiaci szabályozás kritikája és javaslatok a 

továbblépésre, Műhelytanulmány (working paper), Regionális Energiagazdasági 

Kutatóközpont, Budapest, p. 65. („Energy policy recommanditations 2010 – Criticism 

and suggestions for the Hungarian energy regulation”) 

 Fischer A. - Hlatki M. - Mezősi A. - Pató Zs. (2009): Geotermikus villamosenergia-

termelés lehetőségei Magyarországon, Műhelytanulmány (working paper), Regionális 

Energiagazdasági Kutatóközpont, Budapest, p. 66. („Geothermal electricity production 

options in Hungary”) 

 Kiss A. - Mezősi A. - Pál G. - Szolnoki P. - Tóth A. (2008): ,A szivattyús 

energiatározás kérdésének közgazdasági elemzése. Műhelytanulmány (working 

paper), Regionális Energiagazdasági Kutatóközpont, Budapest, p.51. („The economic 

analyses of state pump storage facility investments in Hungary”) 

 Kaderják, P. – Kiss, A. – Mezősi, A. – Szolnoki, P. (2008): Összefüggések 

Magyarország és a balkáni régió villamosenergia-piacai között, Műhelytanulmány 

(working paper), Regionális Energiagazdasági Kutatóközpont, Budapest., p. 65. („The 

interdependency of the electricity markets of Hungary and the Balkan region”). 

 Mezősi, A. (2007): A 2005 és a 2006-os európai és magyar EU-ETS kibocsátási 

adatok elemzése, Műhelytanulmány (working paper), Regionális Energiagazdasági 

Kutatóközpont, Budapest, p. 12. („Analysis of the 2005 and 2006 EU ETS emission 

data”) 

Book chapters in English 

 Pál, G. – Mezősi, A. – Prantner, M. (2007): Renewable Electricity: ambrosia or 

delicatessen? A survey of electricity markets, in: Towards More Integration of Central 

and Eastern European Energy Markets (ed. Kaderják P.), REKK, Budapest; ISBN 

963-503-353-2, pp. 185-221. 

 Cameron, P. – Tóth, A. I. – Kaderják, P. – Mezősi, A. – Szolnoki, P. (2008): 

Disruptions and Security of Supply, In: Impact of the 2004 Enlargement on the EU 

Energy Sector (ed. Kaderjak, P.), REKK, Budapest, ISBN 978-963-503-381-2, pp. 25-

118. 

 Mezősi, A. – Pál, G. – Pató, Zs. – Szolnoki, P. (2008): Renewable energy sources, In: 

Impact of the 2004 Enlargement on the EU Energy Sector (ed. Kaderjak, P.), REKK, 

Budapest, ISBN 978-963-503-381-2, pp.179-222. 

http://unipub.lib.uni-corvinus.hu/115/
http://unipub.lib.uni-corvinus.hu/115/
http://unipub.lib.uni-corvinus.hu/115/
http://unipub.lib.uni-corvinus.hu/124/
http://unipub.lib.uni-corvinus.hu/124/
http://unipub.lib.uni-corvinus.hu/132/
http://unipub.lib.uni-corvinus.hu/132/
http://unipub.lib.uni-corvinus.hu/171/
http://unipub.lib.uni-corvinus.hu/171/


21 

 

 Kiss A. – Mezősi, A. – Tóth, A.I. (2011): Measures and Indicators of Regional 

Electricity and Gas Supply Security in Central and South-East Europe, In: Security of 

Energy Supply in Central and South-East Europe (edt: Kaderjak, P.), REKK, 

Budapest, ISBN 978-963-503-447-5, pp. 8-51. 

 Gregor, G. – Kiss, A. – Mezősi, A. (2011): Generation Investments under Liberalized 

Conditions in the Central and South-East European region, In: Security of Energy 

Supply in Central and South-East Europe (edt: Kaderjak, P.), REKK, Budapest, ISBN 

978-963-503-447-5, pp.150-201. 

Posters in English 

 Szajkó, G. – Mezősi, A. (2009): Role of import quota scarcity in linking carbon 

pricing instruments, International Scientic Congress on Climate Change, poster 

presentation, Copenhagen  

Working papers in English  

 Mezősi, A. – Szabó, L. (2012): Analysing the impact of transmission line 

developments on the European electricity market, The study was commissioned by 

Joint Research Centre, Institute for Energy and Transport (JRC-IET), working paper, 

p. 29. 


