
 

 

 

 

 
 

 
 

 

 

 

 

 

 

Analysis of the economic efficiency of the 

subvention of renewable energies:  

German energy market as a case study 
 

 

 

 

Bachelor Thesis in Economics 

 

Submitted by Julia Rathke 

Date: 5th May, 2009 

 

 

 

 

 

 

 

 



- II - 

 

 

Title: Analysis of the economic efficiency of the subvention of renewable energies: 

German energy market as a case study 

Submitted by: Julia Rathke 

Supervisor: Khalik Salman 

Submitted: 5th May, 2009 

 

 

Abstract 

The Renewable Energies play a rather small role so far in the overall mixture for power 

generation, but they increasingly gain in importance. Nevertheless an independent 

marketability is not given yet. To reach the development goals which are requested by 

the European Commission, a monetary sponsorship at the expense of electricity 

consumers is required. Can this governmental interference be justified? Which problems 

arise with the subvention?  
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Chapter 1:   Introduction 

 
 

1.1 Background of the study 

 

The efficient and sufficient supply of energy and electricity is an essential attribute for a 

modern, progressive economy and its economic output. There are some obvious defects and 

inefficiencies though in the field of energy sources. Most of energy sources are fossil fuels 

and go along with several disadvantages such as pollution and exploitation of natural 

resources. Research and exploration of environmentally acceptable renewable energy sources 

throughout the world did not start before the mid-1970s. The impulse for government aid and 

extension of the generation of renewable energies was provoked especially by the oil crises in 

the 1980’s and a rising awareness of the finite nature and instability of fossil fuel supply. In 

2001 the European Union determined the goal of producing 21% of its power through 

renewable energy sources constituted in the EU Directive 2001/77/EG. In Germany this 

determination was implemented through the act on granting priority to renewable energy 

sources (Renewable Energy Sources Act, “EEG”1) with the aim to produce 12.5% of its 

electrical power supply from renewable resources.2   

 

1.2   Purpose of the study 

The instruments used to encourage renewable energies imply a form of governmental 

intervention. This thesis talks about aspects that could legitimate this intervention and those 

that criticize it. It analyzes the economic efficiency of the subvention of power generation 

from renewable energies. To narrow this examination down only the German energy market 

and its relevance of renewable energies will be considered. The purpose is to find out, if the 

subvention is the right way to advance renewable energies. 

 

1.3   Outline of chapters 

In the beginning this thesis gives some background information about the topic of renewable 

energies, states the purpose and the outline of this study and mentions the methodology used 

for the analysis in the introduction (chapter 1).  

                                                           
1
 published in the Federal Law Gazette (Bundesgesetzblatt) 2004 I No. 40, in Bonn on 31

st
 July, 2004. 

2
 Cf. EEG (2004) § 1 para. 2. 
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Chapter 2 gives an overview of the possibilities for renewable power generation. The 

description of the energy recovery and potential is applied to the German electricity market. 

Chapter 3 follows in which the arguments for and against governmental subvention are 

specified. It contains economic-political views as well as environmental and energetically 

aspects for the benefit of renewable energies in the liberalized energy market. The second part 

of chapter 3 accounts for the enormous cost disadvantages. Moreover it shows how the model 

of fixed feed-in tariffs, as laid down in its Renewable Energy Sources Act, can cause a 

distortion of the energy market. 

After this efficiency analysis an alternative promotion instrument is introduced. Chapter 4 

describes an application of a quota system with tradable certificates, which causes 

competition among the operators of renewable energy plants3.  

This thesis ends with chapter 5, which gives a conclusion and presents future prospects.  

 

1.4   Methodology 

I am going to use the qualitative method to analyze the economic efficiency due to the fact 

that not enough data would be available for a quantitative cost benefit analysis. Since the 

German energy market is examined German literature and websites are used as secondary 

data.  

 

 

 

 

 

 

 

 

                                                           
3
 In the following just called plant operators. 
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Chapter 2:   Renewable energies for power generation 

 

2.1   Energy recovery and potential in Germany 

Renewable energies are won from environmental-friendly sources such as wind, water, solar 

energy, geothermal energy and biomass.4 They are considered as unlimited from a human 

time episode perspective. The development of power generation from renewable energies 

began in 1990/1991 with a law for the regulation of feeding electricity into the public net - the 

“Stromeinspeisegesetz” (StrEG).5 The biggest contingent of the power generation from 

renewable energies in Germany is made available by wind and water power. The potentials of 

the non-fossil sources are still very expandable. Since the development of water (hydraulic) 

power is already far evolved its potential is rather low. Wind energy gained a considerable 

increase within the past years and can be seen as nearly capable of competing.6 This is mostly 

because of the promotion activity of the original StrEG and the to this day valid EEG. Those 

way great progresses in terms of efficiency and investigation costs were reached.7  

Wind energy, photovoltaic solar power plants and run-of-the-river hydroelectric power 

stations belong to the energy sources that are dependent on the weather conditions and 

therefore not controllable. The power generation does not incur marginal costs. Biomass 

power plants and hydroelectric dams are classified as controllable energy sources since the 

used energy carrier are (limited) storable. In this case either marginal costs or marginal 

opportunity costs are incurred.8 Because of weather conditions the power generation from 

non-controllable energies, such as wind power, is not able to meet base load demand 

expectations contrary to power plants using fossil fuels, e.g. coal-fired plants. It is just used to 

cover mid-load power demand. That is why conventional power plants will still play a 

decisive role in the near future. For a prospective base-loadable power generation from 

renewable energies its extension and the efficient and well-coordinated mix of the different 

energy sources are inalienable.9  

Fossil fuels dominate the electricity market with a significant percentage. Germany generated 

power in the amount of 634.6 TWh in the year 2006. Power plants for hard coal 

                                                           
4
 According to the EEG (2004) § 3 (1) water power, wind energy, solar energy, geothermal energy, energy from 

biomass including bio-, disposal- and sewage gas are defined as renewable energies. 
5
 According to the BGBl. (1990) part I p. 2633 the StrEG was passed on 7

th
 December, 1990 and came into force 

on 1
st

 January, 1991. 
6
 Cf. Springmann (2005), p. 2. 

7
 Cf. Heimann (2004), p. 16. 

8
 Cf. Waver (2007), p. 102 f. 

9
 Cf. Lambertz (2005), p. 377. 
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(“Steinkohle”) and the softer lignite (“Braunkohle”) as well as nuclear power plants each 

contributed a percentage of around 25 % to the country’s aggregate power demand. A 

percentage of 11.6 % of the power was generated from natural gas.10 The part of renewable 

energies in the power generation was 11.5 % which meant a production in the amount of 74 

TWh.11 The liberalization of the power market through the “Energiewirtschaftsgesetz” 

(EnWG) 12 in 1998 did not bring the expected reorganization leading to more competition in 

the market. Power prices that had fallen in the first run rose again after a short time. Reasons 

for this can be found in the inclined prices of fossil fuels, the power tax, the EEG and the 

promotion of cogeneration – the combined heat and power generation.13 
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Figure 1:  Gross power generation 2006 in Germany,  

Source: AG Energiebilanzen (2007), own diagram 
 

 
 
 

 

 

 

 

 

 
                                                           
10

 Cf. AG Energiebilanzen e.V. (2007). 
11

 According to BMU (2007a) wind energy generated 30 TWh, water power generated 21 TWh, biomass 

generated 20 TWh, PV generated 3 TWh and 0.4 TWh were generated by geothermic power. 
12

 According to BGBl. part I p. 730. 
13

 Cf. VDEW (2006),  p. 14ff. 
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2.2   The “EEG” 
 

The directive on electricity production from renewable energy sources in Europe is a directive 

of the European Parliament and of the Council for promoting renewable energy use in 

electricity generation. It is officially named 2001/77/EG and popularly known as the RES 

Directive. Hereby, the goal of producing 21% of the electricity out of renewable energies by 

the year 2010 is set.14 The European Commission monitors the Member States' progress - and 

will, if necessary, propose mandatory targets for those who miss their goals. These national 

targets are different though and it is up to each member state which incentive instruments to 

apply.  

There are several policies to promote the renewable power generation in order to fulfill a goal. 

They can be separated into feed-in laws, quota systems, open competitive models15 and 

optional green electricity models.16 These main policies can again be categorized into pricing 

systems and amount-based solutions. A pricing system establishes the price and lets the 

market determine capacity and generation. Amount-based models aim at a certain amount of 

electricity, so they work in reverse - the government sets a target and lets the market 

determine the price. In the literature instruments are often examined by means of distinctive 

regulatory criteria.17 The “Grossekettler-Rennings-Schema” illustrates a well-known 

classification diagram.  

 

Price-based policies Amount-based policies 

Feed-in laws 

Optional green electricity models 

Quota systems 

Open competitive models 

Table 1:  Types of promoting instruments 

 

In Germany the target of the EU is implemented through the Renewable Energy Sources Act 

(EEG). It replaced the former act on the sale of the electricity to the grid 

                                                           
14

 Directive 2001/77/EG of 27
th

 September, 2001 on the promotion of electricity used from renewable energy 

sources in the domestic market.  The implementation of this Directive was executed in October 2003 

respectively on 1
st

 May, 2004 for the new member states. 
15

 For open competitive models a certain output is announced and those market participants with the lowest 

costs receive a bonus. This thesis though will not examine these models further though.  
16

 Overview of these promotion models - compare Commission of the European Community.  
17

 To gain insight cf. Grossekettler (1991), p. 112ff. 
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(“Stromeinspeisegesetz”, StrEG) on April 1st, 2000 and was amended on July 21st, 2004.18 It 

presents a fixed price-based feed-in law and is one of the most important instruments to bring 

the renewable energy power production forward.19 The intention of this law is to protect the 

climate, the nature and the environment and to ensure a sustainable energy supply. 

Furthermore the damage to the national economy caused by energy supply considering 

external effects ought to be decreased as well as the conflicts over fossil fuels.20 Because of 

the great success of this market stimulating policy the German EEG model is a good example 

for many other countries and has been copied several times.  

According to § 4 (1) EEG grid system operators are – among other things – obligated to 

install plants generating electricity from renewable energy sources “immediately and as a 

priority”.21 This way the percentage of power production from renewable energies rose from 

6.3% in 2000 to 12.0% in 2006.  The EEG contains the goal of providing at least 12.5% of 

Germany’s power from renewable energies by 2010, until 2020 this number is intended to be 

increased to 20%.22 The target for 2010 was already met and exceeded by the end of 2007, 

when the percentage of renewable energy power had a percentage of 14%, and the new aim 

for 2020 is now at least 30%.23 

The EEG regulates the fees24 paid for electricity from renewable energies as well as the 

connection with the grid and the procedure to involve renewable energy into the power supply 

system. The fee25 consists of a basic fee and a component depending on application and 

location. It is a declining fee so that progress in terms of efficiency over time and therefore 

achievable cost reductions are considered.26 In 2006 the EEG-fee for regenerative power was 

an average of 10.875 ct/kWh.27 

 

 

                                                           
18

 Cf. BGBl. part I nr. 40, p. 1918. 
19

 According to BEE (2003) is the EEG EU-de jure not a subvention. From an economic perspective though it is a 

subvention that is defrayed by private economic entities. 
20

 Cf. EEG (2004) § 1 para. 1. 
21

 EEG (2004) § 4 para. 1. 
22

 Cf. EEG (2004) § 1 para. 2. 
23

 Cf. BMU (2008) p.5. Data according to the newest version of the EEG, amended 2009. This version of the EEG 

is not considered any further due to the absence of other up-to-date data to create a consistency in time 

within this thesis. 
24

 For an overview over the fees cf. EEG (2004) § 6 to § 11. 
25

 The amount of the fee varies depending on branch, type of machine, engine-power class and application 

area. It is basically designed for 20 years. 
26

 Cf. Waver (2007), p.97. 
27

 Data taken from VDN. 
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Year Amount of current 
[GWh] 

Average fee [ct/kWh] Cumulative fee  [m €] 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

10 391 

18 145 

24 977 

28 471 

38 511 

44 003 

51 552 

8.5 

8.69 

8.91 

9.16 

9.29 

9.99 

10.88 

883.2 

1 576.6 

2 226.1 

2 608.3 

3 577.5 

4 398.1 

5 606.3 

Table 2:  EEG-feed-ins and EEG-fees, 
  Source: VDN e.V. at the VDEW, own diagram 
 
 
 
 
 
 
 

Chapter 3:   Subvention of renewable energies  

 

3.1   Arguments for a subvention 

3.1.1   External diseconomies of conventional power generation 

The instruments to stimulate the power generation from renewable energies demonstrate a 

governmental intervention in the market. The allocation of scarce economic resources is 

ideally controlled through the competing market participants. Markets with the existence of 

competition lead to optimized welfare results accordant to the microeconomic theory. 

Economic-political interfere can only be legitimized by a missing or not well-functioning 

competition and therefore market failure.28 When there is market failure the coordination in 

the market is defected, e.g. caused by external effects. The development of renewable 

energies cannot be organized optimally in terms of welfare and therefore superior instances 

have to direct the application of aid instruments.29 

                                                           
28

 Cf. Springmann (2005), p. 11/12. 
29

 Cf. Springmann (2005), p. 135. 
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From a business-management perspective the production costs of power from renewable 

energies are higher than from conventional resources. These costs aggravate the distinctive 

development of the electricity generation from renewable energies. The utilization of fossil 

fuels normally creates negative external effects in terms of damages caused to the 

environment, to peoples’ health, and to premises or buildings. To be able to create a more 

efficient comparability of both technologies’ costs a consideration of the overall economy 

costs including the external effects in a monetary way is necessary. “External” in an 

economic-political scope means beyond the pricing system. According to that the cost 

allocation according to the costs-by-cause principle does not work right for external costs. 

This leads to a misallocation of resources.30 Neglecting these external effects implicates a 

competitive disadvantage for the regenerative electricity production. The following graphic 

describes the external effect with the help of cost curves. The private costs are the costs of 

power generation from fossil fuels. The external effect caused by CO2 emissions creates 

additional costs (external costs: red line) that are not considered in the actual equilibrium 

price (Qp/Pp). Internalizing theses extra costs would lead to the social cost curve and the new 

equilibrium (point of allocative efficiency) with the quantity Qs and the price Ps. 

 

 

 

 

 

 

 

Figure 2:  External costs, 
Source: own diagram with the help of Parkin/Powell/Matthews, Economics (2003), p. 389 

 

Power generation causes real external effects. They cannot be determined without any 

difficulty because they cannot be identified clearly and completely in comprehensive 

coherences. Moreover there is no generally accepted measurement procedure. Therefore 

different amounts of external costs are determined depending on the model that is used. 

Despite these difficulties a preferably exact determination of external costs is very important, 

                                                           
30

 Cf. Bender et al. (2003), p. 591f. 

Producers‘surplus 

Consumers‘surplus 
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since its disregard from an economic-political perspective would create distortion of 

competition and deadweight loss. Therefore real external effects have to be internalized, 

expressed more precisely, and integrated in the pricing system.31 

Valuating the climate damages with a rate of 70 €/t CO2 makes a yearly total of external costs 

in the amount of 0.1 to 8.7 ct/kWh (depending on the technology) in 2005. The highest 

external costs were activated by the fossil fuels coal and oil.32 These evaluated climate 

damages already contain internalized external costs. This is including taxes on electricity, 

charges of the EEG and the combined heat and power generation (CHP) as well as the costs 

for emission trading. To calculate and determine the real costs of climate damages the already 

internalized costs are subtracted from the external costs. Compare table 3 on this.  

 

Energy source External Costs 

[ct/kWh] 

Internalization of 

external costs 

[ct/kWh] 

Not-internalized 

external costs 

[ct/kWh] 

Lignite  
 
Hard Coal  
 
Fuel Oil  
 
Natural Gas 
 
Water Power  
 
Photovoltaics 
 
Wind Energy 
(onshore)  

8.7 

6.8 

6.1 

3.9 

0.4 

0.8 

0.1 

1.83 

1.83 

2.24 

2.00 

- 

- 

- 

 

6.9 

5.0 

3.9 

1.9 

0.4 

0.8 

0.1 

 

Table 3:  External Costs of Power Generation in 2005 
  Source: data of the UBA (2007a) and (2007b), own diagram 
 
 

The results make clear that the current fair market values reflect the real economical costs 

insufficiently. Furthermore it is obvious, that the external costs of power generation from 

renewable energies are lower than the external costs of conventional power generation and 

that renewable power generation does not imply the mentioned charges. The development of 

                                                           
31

 Cf. Bender et al. (2003), p. 592. 
32

 Cf. UBA (2007a), p.76. 
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renewable energies in consequence of the EEG leads to a substitution of electricity from 

conventional power plants. That is why damages in the form of external effects are reduced. 

For the year 2005 the prohibited external costs were projected at 2.8 Mio. €.33 Even without 

governmental aid the situation with regard to competition of renewable energy sources could 

be improved with adequate internalization strategies. But as long as such instruments are not 

applied sufficiently, a monetary promotion of renewable energy installations (EEA) is 

necessary.34 The existence of real external effects demonstrates a type of market failure and is 

a fundamental justification for a governmental interfere and therefore a subvention of power 

generation from renewable energies. 

 

3.1.2   A sustainable power economy 

The term sustainability describes a future that is sustainable and focuses on an enduring 

economical progress that is environmentally compatible and socially balanced.35 The three 

principles of sustainability allude to security of energy supplies, economic efficiency and 

environmental soundness.36 A sustainable energy supply can only be guaranteed if a strategy 

of efficient energy conversion, economic use of energy, and expansion of renewable energies 

is pursued.37 Today’s energy supply has strong observable deficits, under which the massive 

consumption of finite energy sources, an emerging change of the global climate, the risks of 

nuclear power usage, and a high disparity with regard to energy utilization between industrial 

and developing countries are to be mentioned.38 

The proponents of the subvention of renewable energies see the advantages particularly in the 

preservation and protection of environmental quality. Environmental quality displays a good, 

which can lead to a higher utility and therefore welfare through advancement.39 The 

renewable energy installations produce almost carbon dioxide freely the so called clean 

electricity (in English rather green electricity) and pollute the environment to a minor degree 

than conventional energy sources. The traditional power generation harms the environment 

because of the emerging CO2 emissions during the extraction or mining and the resulting 

greenhouse effect. The consequences of the greenhouse effect are already observable and will 

                                                           
33

 Cf. Krewitt,/ Schlomann (2006), p. 39. 
34

 Cf. Springmann (2005), p. 56. 
35

 Cf. Reeker (2004), p. 18. 
36

 Cf. Oesterwind (2006), p. 55. 
37

 Cf. Kohler (2006), p. 15. 
38

 Cf. BMU (2004), p. 5. 
39

 Cf. Pfaffenberger (2006), p. 22. 
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further intensify in the future. They appear in the shape of extreme weather conditions, 

change of the climate and the rise of the mean global temperature.40  

With a systematic application of renewable energies for electricity generation considerable 

prevention of CO2 emissions can be accomplished. Latest studies show that a total of 68 

million t CO2 emissions could be avoided through the integration of renewable energies in 

2006. Thereby wind energy and water power made the highest contributions to avoid CO2.
41 

The energy generation from renewable energies additionally helps to keep the commitments 

of the Kyoto Protocol42. 
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Figure 3:  Avoided CO2 emissions in 2006,  
Data of BMU (2007a), own diagram 

 

Nowadays, 25% of the German electricity generation is still covered by nuclear power. In fact 

nuclear power generation does not create CO2 emissions, but the disposal of the radioactive 

fuel elements causes high insurances and costs. A high amount of the nuclear waste will still 

be radiant in a couple of thousand years and marks a radial load and burden in terms of health 

and costs for future generations. This leads to a general low acceptance and a gradual 

abandoning of nuclear energy. To be able to fill this gap in the future other environmental 

friendly resources have to be employed for electricity generation.43 

 

                                                           
40

 Cf. Heimann (2004), p. 20. 
41

 Cf. BMU (2007a), p. 19. 
42 

The Kyoto Protocol was adopted in 1997 and came into force in 2005. It establishes legally binding 

commitments for the reduction of greenhouse gases as well as general commitments for all member 

countries. 
43

 Cf. BMU (2004), p. 10f. 
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3.1.3   Power economical and political aspects 

A sufficient energy supply is an essential attribute for the economic development of a modern 

and progressive national economy. Due to the increase in population, the industrialization and 

globalization the worldwide consumption of electricity will rise and therefore the increase of 

usage has to be guaranteed by renewable energy sources.44 

The assured supply of a delivery system can be seen as a public commodity. Therefore the 

market does not lead to an independent and acceptable expansion of the producing 

technologies because nobody can be excluded from the supply and will show his or her 

individual willingness to pay.45 With the help of an intensified input of renewable energies the 

failure of the market is diminished and the supply guarantee is strengthened. The renewable 

energies are generally available at no charge. A further development of renewable energies 

can lead an economy to less dependency on the imports of fossil fuels from other countries. In 

2006 Germany imported around 75% of its fossil fuel demand from other countries.46 The oil 

crisis of the 1970ies show, that being strongly dependent on fossil fuel imports can have 

highly negative results on the stability of an energy system. Fossil energy resources such as 

fuel oil or natural gas can be predominantly found in areas of conflict. Through the always 

reoccurring conflicts and environmental catastrophes the energy sources will at all times be 

liable to strong fluctuations in prices.47 The following figure illustrates the dependency on 

different regions worldwide because of their fossil fuel resources. The biggest supplier of 

crude oil for instance is Saudi Arabia, an undemocratic country that has a different political 

perception and understanding of humans’ rights48 than the Western world. Therefore energetic 

dependency on countries like that can socio-politically be seen as critical due to political 

disagreements and power games. Renewable energies can be helpful for a safe and reliable 

energy supply that guarantees more independency for a country.  

                                                           
44

 Cf. BMZ (2006), p. 12. 
45

 Cf. Vaterlaus / Wild (2005), p. 3. 
46

 Cf. KFW-Bankengruppe (2006), p. 67. 
47

 Cf. BMU (2006), p. 45. 
48

 Cf. Amnesty International (2006). 
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Figure 4:  Resources and Reserves worldwide [Exajoule]49, 
  Source: own diagram with help of Duneka (2006), Der Countdown läuft, p. 24 

 

The fact that fossil fuels are not sustainable cannot longer be denied. Current studies show 

that reserves can still be ensured for several years and additionally enormous amounts of 

resources are at peoples’ disposal,50 but with increasing shortage energy resources become 

more and more expensive. For crude oil significant rises in prices are expected with the 

incidence of the so-called mid depletion point51 in around 10 to 20 years. Moreover the future 

generations are entitled to these reserves and resources. Through the long stages of adoption 

and development of new technologies the development of renewable energy installations will 

still take a long time. Therefore the integration of these technologies has to be launched out 

today.52 This fact gives the reason for the necessity of already integrating new energy sources 

into the market today so that they can establish in the future and become profitable.53 Without 

the promotion of renewable energies an efficient market would not evolve due to the costs 

involved. Consequently this market failure legitimates a governmental intervention.  

                                                           
49

 One Exajoule equals 10
18

 Joule / 34,1 m. t of coal. 
50

 Cf. BGR (2007), p. 15ff. 
51

 “mid depletion point” stands for the exhaustion of half of the existent crude oil sources. 
52

 Cf. BMU (2004), p. 7. 
53

 Cf. BMU (2004), p. 7. 
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3.2   Arguments against a subvention  

3.2.1   Cost disadvantages of renewable energies 

The opponents of a subvention of the electricity generation of renewable energies advance the 

view that a sustainable energy supply should not only be successful from an ecological 

perspective but also in an economical and social way. It is argued that the conveyance of the 

renewable energy installations could as well be practiced for conventional installations to 

improve their efficiency and their environmental soundness. Furthermore the opposing party 

holds the view that subvention is a waste of funds that moreover endangers the German 

industry on the world market.54  

The major barriers for further development of energy generation from renewable energies are 

the excessively high electricity generation costs. Although these costs will decrease over time 

because of progress regarding development and technical knowledge, photovoltaic 

installations for instance are still far away from an economical acceptance. In Germany the 

electricity generation costs55 of renewable energies vary between 6 ct/kWh and 52 ct/kWh 

depending on the technology and energy source and are therefore far higher than the 

generation costs of fossil energy sources. Onshore wind energy thereby caused the least 

amount, Photovoltaics the highest amount of costs.56 The charging of the additional costs 

from the renewable energy generation is distributed in terms of an enforced intermixture 

among the end customer. The outcome of this is that the end customers as well as the 

producer of energy have to deal with negative effects. Another problem of renewable energies 

is constituted through the explicitly lower energy content in comparison to the conventional 

energy sources. Thus the amount of space required and the capital expenditure for renewable 

energies are higher.57 

Another cost disadvantage is caused due to the lack of the features long-lived marketability 

and standardization of production as well as advantages in production (economies of scale) of 

renewable energy installations. Therefore especially small installations which have high costs 

of power generation are constricted.58 

 

 

                                                           
54

 Cf. Fahl / Küster / Ellersdorfer (2005), p. 475. 
55

 Here the electricity generation costs caused by the EEG are considered.  
56

 Cf. Pehnt (2007), p. 13. 
57

 Cf. BINE (2000), p. 2. 
58

 Cf. Springmann (2005), p. 35. 
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3.2.2   Efficiency analysis 

A well-functioning market with open competition is characterized through an efficient 

allocation of commodities that are in short supply.59 However defects in the coordination 

could arise during this process, which could lead to market failure under certain 

circumstances. The governmental correction of this market failure can possibly lead to a 

further aggravation in the free market economy. In Germany governmental interfere in the 

electricity market results from the EEG. This interfere can be seen as distorting since the free 

formation of prices is prohibited through the help of compensation for electricity fed into the 

grid.60 The EEG regulates the percentage of renewable energies in the electricity sector as a 

compulsory intermixture, therefore a voluntary demand of consumers and of commercial and 

industrial customers is not possible. Thereby the German producers’ ability to compete differs 

from those of other countries, which do not have to follow these obligations.  

An efficient system of aid allows an initial financing of new technologies to integrate them 

into the market but must not lead to a permanent subvention. A market orientation would 

implicate that the pressure that emanates from the market leads to lower costs for the 

generation of renewable energies and therefore to lower charges for electricity consumers.61  

The efficiency analysis of a promotion model is based on an examination of the static and 

dynamic efficiency and the transaction costs. From a static perspective a goal should be 

reached to the lowest possible costs. A dynamic point of view evaluates, which aid instrument 

is the best suitable to bring innovation and technical progress forward (and therefore to lower 

the costs in the long-run and make governmental interaction less necessary).62 Feed-in laws 

such as the EEG primarily lead to a cost-efficient attainment of the renewable energy-target 

quantity.63 Cost-efficient production can be reached by achieving economies of scale and 

scope.  

Economies of scale refer to an economic property of production that affects costs if quantity 

of all input factors is increased by some amount. If costs increase proportionately, there are no 

economies of scale; if costs increase by a less amount there are positive economies of scale. 

The long run average costs (LRAC) of production are reduced by shifting the short-run 

average total cost (SRATC) curve down and to the right.64 

                                                           
59

 Cf. Springmann (2005), p. 11. 
60

 Cf. Fahl / Küster / Ellersdorfer (2005), p. 476ff. 
61

 Cf. Fischedick / Nitsch (2002), p. 47. 
62

 Cf. Springmann (2005), p. 173. 
63

 Cf. Springmann (2005), p. 177. 
64

 Cf. Parkin/Powell/Matthews, p. 208. 



16 

 

 
Figure 5:  The long-run Average Cost Curve,  

Source: own diagram with help of Parkin/Powell/Matthews, Economics (2003), p. 209 
 

 

In this case economies of scale refer to the decreased per KWh costs of renewable energy 

generation as output increases, e.g. through specialization in production. More clearly, the 

initial investment of capital is diffused (spread) over an increasing number of units of output, 

and therefore, the marginal costs of producing a good or service is less than the average total 

costs per unit. Economies of scope refer to the decrease in average total costs when range of 

goods produced is increased. This is the case when technical inputs can be shared by different 

goods.65 

In feed-in models production continues until the marginal costs of production equal the feed-

in fee rate. If the marginal costs are below the fixed feed-in fees the producer of renewable 

energy can realize a high additional surplus, which reduces the efficiency of the aid 

instrument.66 In this case static efficiency is not quite given because the fixed feed-in fee 

could be lower – the goal is not reached with the lowest possible costs. Since there is a certain 

guaranteed minimum compensation for a producer of renewable energy, inefficient and 

expensive technologies could get subsidized as well which in turn can lead to allocation 

distortion.67 It is also possible that technologies are brought forward that are already capable 

of competing and would not actually need this aid at all. 

From a microeconomic theory perspective the influence of subvention of renewable energy 

generation can be demonstrated for the consumers as well as for the producers of the 

electricity. According to that the consumers of electricity have to pay more for the same 

                                                           
65

 Cf. Parkin/Powell/Matthews, p. 254. 
66

 Cf. Springmann (2005), p. 177. 
67

 Cf. Waver (2007), p. 141. 
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amount of power. This partial effect is called budget effect. The consumers underlie a budget 

restriction within they have to rearrange their expenses and abdicate other previous 

expenditures. In the end they lose part of their purchasing power or spending capacity.68  

In the dynamic inspection the EEG does not assure the designated success. The cost reduction 

effect of the plant operators clarifies this. Although the formation of the feed-in fee is 

declining it only results exogenously through the law so that the competitors among the 

operators of the plants and therefore also the competitive environment of the market are 

constrained.69 The missing competition and the assured feed-in fee that the plant operators 

receive guarantees certain compensation and does not give enough incentives for further 

technical progress.  

The macro-perspective analyzes the effects e.g. on the national and international competition. 

In different countries diverse promoting models for regenerative electricity exist. 

Consequently the capability of competition of this economic sector is limited because the 

costs of electricity generation from renewable energies are not consistent and therefore not 

comparable. The competitiveness on other markets than the electricity market can also be 

constrained: A higher electricity tariff can induce producers to switch their production to 

another country where they are charged less for electricity. Otherwise they can have a 

disadvantage compared to other European producers because they have to sell their goods or 

services to higher prices due to higher production costs (because of higher electricity tariffs). 

Therefore it is often argued that the feed-in laws as the EEG constrain the European Single 

Market and that a quota model for instance could overcome this obstacle.70 

Besides the promoting instruments for the renewable energy generation offers exist for green 

electricity on the market. Here the consumers have the possibility to buy the renewable energy 

indirectly and to optionally bear the costs for it. But it is not guaranteed, that they actually 

receive the renewable power. The detachment of renewable and conventional power is 

practically not realizable since electricity is a homogenous commodity.71 The customers of 

green electricity help financing the development of electricity generation from renewable 

energies although they do not necessarily receive the green electricity in the end.72 On these 

markets the undesirable free-rider problem generally occurs. This means that only a certain 

portion of the population is willing to incur these costs.  
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 Cf. Waver (2007), p. 141. 
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 Cf. Timpe / Fritsche (2000), p. 2. 
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Chapter 4:   Quota systems with tradable certificates as an 

alternative instrument 

On the market different promotion instruments exist to support the development of power 

generation from renewable energies. Among them are pricing systems and amount-based 

solutions. It cannot be clearly identified without further ado, which one of the two types of 

models is more efficient. Up to now pricing models have predominantly won recognition and 

provided for the strong development of energy generation from renewable energies.  

In the following a closer look is taken at a quota model73 with tradable emission certificates to 

encourage the renewable energy generation including the model’s pros and cons. The idea of 

such models derives from US-American emission trading models, in which tradable 

certificates were implemented in terms of rights to pollute.74  

A quota model with tradable emission certificates is an amount-based system and obligates a 

group of economic entities (electricity producers, grid operators, power traders or end 

consumers) to integrate a fixed minimum contingent (quota) of electricity from renewable 

energies in their power portfolio. The operators of a plant receive certificates for certain 

amounts of their generated renewable power that can be seen as a prove for the energy 

generation from renewable resources. Later they have to declare if the minimum contingent of 

renewable electricity was purchased on a due date. The plant operators now try to sell their 

electricity to the competing power suppliers75 (quota receivers), in doing so they compete 

with other operators of plants on the certificate market76. To achieve the quota the quota 

receiver has the possibilities of the direct purchase of renewable electricity, of self-generation 

of power from renewable energies or of the direct acquisition of certificates.77 That way those 

plant operators with the lowest generation costs generate the highest portion of renewable 

energies and therefore receive most of the certificates. So the renewable energies generating 

companies can cover their additional costs for the renewable energies generating installations 

with selling their certificates. The following graphic describes how the market for green 

certificates functions. 

                                                           
73 

Quota models exist in terms of competitive bidding or in form of a separation of the electricity market from 

the emission trading market.
 

74
 Cf. Haberzettel (2000), p.640. 

75
 The competing suppliers generate their electricity mainly on a conventional basis.  

76 
The price for the certificate that is realized on the market covers the additional costs compared to the 

conventional energy generation.  
77

 Cf. Rentz et al. (2001), p. 10. 
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Figure 6:   Market for green certificates, 
  Source: own diagram with help of  Öko-Institut e.V. (Hrsg.; 1999), The Implications of 

Tradable Green Certificates for the Deployment of Renewable Electricity, Freiburg, p. 8. 

 

The MCEE-curve is the marginal cost curve for power generation from renewable energies. 

The amount Q (quota) is the amount of renewable electricity set by the government with the 

corresponding costs MC*EE. The difference between the market price PCE for conventional 

energies and MC*EE results in the market value for certificates z. It is determined by the 

supply and the demand that is given through the fixed quota and decreases with the 

approximation of the quota fulfillment. Therefore the promotion of renewable energies on this 

market is represented by the area EFMC*EE – so the deviation between the slope MC*EE and 

the curve MCEE. This guarantees an efficient production since those producer will actually 

generate that have the lowest costs for renewable energy generation.  

If the quota is not attained a sanction is carried out. What is of high importance for this 

sanction is, that the failure to fulfill the obligations results in higher costs for the economy 

entity than the fulfillment of the quota causes. This shall prohibit wrong incentives and the 

free-rider problem.78 The price of the renewable power is formed freely on the market. A 

price-based feed-in model in opposite constitutes the price whereas the amount is formed on 

the marketplace. The essential feature of the quota model is the combination with the 
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certificates, which shapes the two products – electricity and certificate. These two types of 

product are separately tradable on the market.79  

The European Commission favors a standardized quota model with the certificates solution to 

harmonize the international trade of electricity from renewable energies. Since the EU 

Directive80 only regulates the advancement of renewable energy generation but does not 

specify the promotion instrument, the price-based feed-in model has proved itself and 

achieved acceptance for most countries. An independent demand for renewable energy does 

not exist on the market due to the subvention of the commodity. Through a quota model based 

on certificates it is headed for a self-contained marketability and efficiency progress of 

renewable power. Moreover distortions in competition among the European Member States as 

well as towards other global competitors are aimed to be prohibited.81 Besides the competition 

within the actual power trade the producers get an additional incentive to optimize their 

electricity generation technique and therefore make renewable electricity capable of 

competing. To analyze the economic efficiency of the quota model with the certificates 

solution static and dynamic efficiency are explored.82 Quota models with certificate trade are 

efficient from a static view because the goal of achieving the quota focuses on those 

renewable energy installations which are most cost-saving. Predominantly a tendency towards 

attractive installations and locations occurs, which means that the marketplaces of currently 

expensive renewable energy installations like photovoltaic would collapse.83 The dynamic 

efficiency addresses to the goal of lowering the costs of the renewable energy promotion. Due 

to the competition on the certificate market over the best sales for the green certificates 

enduring incentives to reach a cut in costs and to attain further technical progress are given. 

Technical progress is a key issue for the dynamic efficiency.  

Considerable disadvantages of the quota model with certificate solution are comprised by the 

transaction costs, which are supposedly higher than those of the feed-in models like the EEG. 

For a trade with certificates extensive and organizational requirements have to be fulfilled 

which is coherent with a considerable amount of costs.84 
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 Cf. Rentz et al. (2001), p. 10. 
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 Directive 2001/77/EG of September 27
th

, 2001. 
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 Cf. Bleuel / Hillebrand (2005), p.6f. 
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 Cf. Springmann (2005), p. 173ff. 
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 Cf. Haberzettel (2000), p. 641. 
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Chapter 5:   Conclusion 

 

According to the microeconomic theory the question comes up how the demand for energy 

can be satisfied efficiently and sustainably. The energy recovery of fossil fuels bears shortfalls 

in the long run. Therefore a rethinking is indispensable in order to guarantee a stable energy 

supply in the future. The renewable energies provide the opportunity to meet future power 

needs ecologically sound and sustainably. However the technologies for the electricity 

generation from renewable energies are not competitive yet, which makes a sponsorship 

indispensable.  

Chapter 3 took a closer look at the charging of a subvention. Here a comparison of the pros 

and cons of a subvention of renewable energies was carried out. A big problem of the energy 

generation from fossil fuels is the high amount of CO2 emissions. The emissions cause 

external costs, which can legitimatize a governmental intervention to prevent market failure. 

However the governmental intervention as practiced through the supporting instrument of the 

EEG in Germany also implies a governmental impact with distorting effects. 

In chapter 4 a new aid model was illuminated. This concerns a quota model, which – in 

contrast to the EEG – is amount-based. In consequence of a possible trade of certificates the 

European Union expects to find a way to a shared, united European domestic market. It was 

found out that the economic efficiency was evaluated higher than for a feed-in model like the 

EEG because among other things cost reduction effects and competition among plant 

operators can be implemented more successfully. Static efficiency is given here because 

power generation is done to the lowest possible costs. Only the most efficient installations 

produce the renewable energies, the economic entities that cannot generate renewable 

energies efficiently keep their quota by buying green certificates. In contrast to the feed-in 

solution dynamic efficiency is given too, due to the competition in the market of selling green 

certificates and the incentive to lower costs in the long-run because of technical progress. This 

way only the most efficiently generating plant operators (or companies that generate their own 

electricity) get a subvention in terms of the green certificates they can sell to the less efficient 

economic entities.  

For the prospective development of renewable energies for power generation the question 

arises, how this can be done in the best way in terms of efficiency and economic objectives. 

Feed-in models such as the EEG have prevailed predominantly, but encounter political 

resistance. Quota models with trade of certificates are unpopular in the renewable energy 

industry since high transaction costs and risks for investors are involved. In Germany it is 
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feared that the models could annihilate the leading role of the German wind power and 

eliminate other still unprofitable technologies completely from the market. It is certain that 

the renewable energies will play an important and well-established role for the future energy 

supply and that some kind of subvention is necessary as long as the natural incentives on the 

market of renewable energy generation are missing and marketability is not given. An 

efficiency analysis leads to the conclusion though that a quota model with tradable green 

certificates would be the more efficient way of a subvention of renewable energies and an 

integration of the model into an EU-market would be possible.  
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