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1 Germany’s Accelerated Energy Turnaround Concept and the EEG Apportionment 

After the breakdown of the nuclear reactors in Fukushima in 2011, the German policy makers 

reversed their stance on atomic power (see Bontrup/Marquardt 2012 and Marquardt 2013). Only seven 

months after the government had agreed on the extension of the allowed operating time of nuclear 

plants, they decided to scrap the electricity supply to atomic energy plants in predetermined steps. As a 

result, all German nuclear power plants are bound to be deactivated by the end of 2022. Eight reactors 

were disconnected from the grid immediately in 2011. 

As the German climate targets remained unchanged, this decision requires even more strenuous and 

urgent efforts in building up renewable. For this purpose, the ‘Energy Turnaround Concept’ of the 

German government was modified into the ‘Accelerated Energy Turnaround Concept’. To begin with, 

it stipulates that at least 35 per cent of the electricity demand in 2020 should be satisfied by eco-power 

plants. From then on, this proportion is expected to rise every ten years by 15 percentage points until a 

level of 80 per cent is reached in 2050. Even more flexible gas and steam power plants will be 

required firstly to replace the nuclear power plants and secondly as backup-capacities to offset a 

shortfall in green electricity caused by adverse weather conditions. According to the new and 

decentralized plant infrastructure a more dynamic extension of the grid will also be needed. 

In relation to the political objectives, the rapid development of renewable has been very 

satisfactory so far (see Bontrup/Marquardt, 2012, pp. 29–35). In 2013, eco-power plants already 

satisfied about one fourth of the German power demand. A decisive political instrument for this 

success was the Renewable Energies Act (‘EEG’). On the one hand, it has guaranteed tariffs for the 

plant operators which usually exceed the wholesale market price of electricity. On the other hand, the 

net operators have been legally obligated to buy the green electricity with priority. For every produced 

unit of electricity, the government has fixed a purchase price which is guaranteed for the next 20 years 

and which is specifically determined for each technology and generation of plants. This price has to be 

paid by the net operators in advance before they can sell the green power at the electricity exchange. 

The net operators’ management costs as well as the difference between their revenues and their higher 

payments to the plant owners are passed on to the customers who finally have to bear the burden of the 

turnaround concept. For this purpose, the (forecasted) uncovered costs are distributed to the 

(projected) electricity demand by a nationwide ‘EEG Apportionment’. It forms an additional part of 

the final price per kilowatt hour. 

Especially since 2009, the combination of temporarily extremely generous tariffs and of an 

accelerated upward trend in the electricity support by renewable has been leading to a substantial 

increase of the apportionment (see Figure 1). Between 2009 and 2014 this price component has almost 

risen fivefold from 1.31 Ct/kWh to 6.24 Ct/kWh. The limit of 3.50 Ct/kWh, which originally was set 

by chancellor Merkel, had already been passed in 2011. 

Although the ‘Accelerated Turnaround Concept’ still receives strong support from the general 

public in Germany, the dynamics of the apportionment itself attracted a lot of attention and stimulated 

political discussions on a reform of the system. Meanwhile, this reform of the EEG was adopted in 

August 2014. Key elements are reductions in the guaranteed tariffs for green electricity and a 

technology-specific limitation of capacity expansion per year which should be maintained by an 
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automatic reduction of the future tariffs paid for new installations according to the actual expansion 

speed. 

 

Figure 1: Development of the General EEG Apportionment 

Notes: Data before 2000 reflecting the apportionment caused by the predecessor law of the EEG. 

Source: BDEW (2013). 

Moreover, the reform aims to moderate the upward dynamics of the apportionment by dismantling 

privileges, especially those for the energy intensive sectors in Germany. These industries have in large 

parts, or even totally been exempted from the apportionment. Hence, the continuously rising 

difference costs of the system have been distributed to a reduced non-privileged base of consumption, 

resulting in an even higher rate per kilowatt hour. However, not only this price effect on the non-

privileged customers was calling for political action, German decision makers were also under 

pressure because of an EU aid procedure against these exemptions. 

2 Dealing with the Problem of a ‘Green Electricity Leakage’ in Germany 

The decision to shut down all nuclear power stations until 2022 and build up new ecological 

production capacities is unique, if we consider at least the projected expansion speed and the final 

target degree of the expansion. Though the extra-supply of green electricity is already leading to a 

considerable decrease of electricity prices at the wholesale market by the merit-order effect (see 

BMU/BMWi 2012, p. 40), so far the support scheme for the renewable causes a dominating upward 

pressure on the prices finally paid by the customers via the apportionment. 

To protect electricity intensive companies from these unilateral and politically forced cost-side 

distortions of competition, these industries have enjoyed wide-ranging derogations. The privileges 

have been justified by an analogy with the EU’s argument of the ‘Carbon Leakage’ (see EU 

Commission 2009): The political intervention into the supply-side of the electricity sector imposes 

additional costs to producing companies. Without any protection their international competitiveness 

will slump. The higher the exposure to global competition in a special industry, the fewer the chances 

are to pass the higher costs to the customers. As a result, companies tend to relocate their production 

abroad or they will at least lose market shares to foreign producers. To sum up, a ‘Green Electricity 

Leakage’ occurs: the production is relocated abroad without reaching a system-wide ecological 

improvement since for the growth in foreign production the electricity supplied by foreign and, 

therefore, primarily conventional fossil or nuclear power plants will be used. At a given degree of 

competition, the issue intensifies for an industry, the greater the importance of electricity in the 

process of production is. 

Because of this the privileges for the EEG Apportionment have been granted on demand to 

companies belonging to the manufacturing industry. The conditions for making such requests have 
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inter alia been a predetermined minimum electricity demand of 1 GWh per year and a relation of 

expenditures for electricity to the company’s gross value added of at least 14 per cent. Moreover, the 

management has to prove in the form of an acceptable explanation that the company is particularly 

exposed to international competition. The remaining effective apportionment per kWh has been 

graduated differently depending on the electricity consumption. With respect to the intermodal 

nationwide competition, further exceptions have been made for those railway companies which 

consume a quantity of electricity of at least 10 GWh per year. 

Because of this and several additional exceptions regarding other administratively set price 

components, the electricity-intensive industry in Germany has hardly been affected by the 

‘Accelerated Energy Turnaround Concept’ so far (see Bontrup/Marquardt 2014). This especially 

counts for the EEG Apportionment. While non-privileged companies had to pay about 5,3 Ct/kWh in 

2013, the effective contribution of the privileged companies amounts to 0,05 Ct/kwh up to about 0,35 

Ct/kwh. Moreover, these companies so far are likely to gain the greatest benefits from the relieving 

merit-order effect since they usually have a direct access to the wholesale market. 

Even after the latest legislative reform, the key elements of the EEG’s special equalization scheme 

in general remain unchanged. The main amendments aim at a) a reduction of beneficiaries by 

specifying higher thresholds for the relative electricity expenditures of the companies, b) higher 

deductibles that have to be paid and c) establishing in accordance with the EU laws on state aid. 

Besides rail operators, especially the group of eligible applicants has been limited to companies out of 

two lists of predetermined sectors. Companies belonging to sectors from the first list gain access to the 

privileges only if their electricity intensity is at least 16 per cent. For companies from sectors out of 

the second list the limit is 20 per cent. These sectors have been specified in the EU’s Energy and 

Environmental State aid Guidelines (EU Commission 2014) and are EU-wide regarded as highly 

electro-intense and very exposed to international trade. 

Hence, politically the argument of a ‘Green-Electricity-Leakge’ is still maintained to protect 

German companies from distortions in competition caused by the EEG. Nevertheless, there are two 

issues in specifying the eligible applicants. Firstly, as a kind of compromise between the German 

government and the EU Commission, the two lists of concerned sectors are not based on a specific 

German situation. Secondly, and that might even be more important, the identification of beneficiaries 

in general does not appear appropriate. The thresholds which have to be passed to qualify for 

participating in the special equalization scheme only focus on direct cost effects measured by the 

relation of expenditures for electricity to the company’s gross value added. However, as a result of 

increasing electricity prices, companies might also be substantially affected indirectly, if they obtain 

inputs from electricity intensive industries which have been passed on the initial cost effect to their 

own product prices. 

3 Measuring Direct and Indirect Cost Effects of an Electricity Price Increase 

In order to consider the direct as well as the indirect cost-effects of increasing electricity prices, we 

will develop an input-output price model (see Miller/Blair 2012 pp. 41 et seq., Gstach 2009 and 

Moosmüller 2004 pp. 251 et seq.) and apply the findings to German input-output data. 

Let us first assume for notational simplicity a closed, stationary economy with two interactively 

producing sectors and the private households as the only sector with a final demand for goods. 

Moreover, labour is assumed to be the only primary production factor and hence the only source of 

value adding. On the basis of transactions in monetary units which could be observed in reality, the 

production process can be illustrated ex post by the following system of three equations (with      = 

output delivered from sector i to sector j,    = output delivered by sector i for the purpose of final 
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demand to the private households,    = gross production value or sales of sector i,    = wages 

transferred to households by Sector i and    = total economic income): 

                                 

                          

                         

                 

  (1) 

The accounting relationships now imply that the final demand in sum has to be financed by the 

total income 

         (2) 

and that the total sales of sector i is completely distributed to the suppliers of intermediate inputs and 

to the different groups participating in the process of value adding, i.e. to the suppliers of factor input 

in sector i. Hence, the i-th column sum (total outlays) is equal to the i-th row sum (total sales):  

              (3). 

On the basis of (1) the matrix A, which is called the matrix of technical input-coefficients 

denominated in monetary units, can be calculated as:  

  (

   

  

   

  
   

  

   

  

)  (
      

      
)  (

  
  

) (4). 

Matrix element     
   

  
 measures the Euro amount per Euro of revenue sector j has to pay to sector i. 

If we additionally suppose that monetary units can be separated into physical units multiplied by 

the good’s or the factor’s price, the economic cycle in (1) can alternatively be illustrated as in (5) (with 

    = output delivered from sector i to sector j in physical units,   = output by sector i delivered for the 

purpose of final demand to the private households in physical units,    = quantity of labour demanded 

by sector i,    = wage per unit of labour paid by sector i,    = price of the goods, which is produced in 

sector i and which is on top assumed to be uniform independent of the demanding sector): 
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In analogy to matrix A, we can now construct the matrix of input-coefficients denominated in 

physical units: 
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Defining the coefficient of value added as    
  

  
, which measures the quantity of labour needed 

by sector j per unit of output, and combining (6) and (5) afterwards leads to: 
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Taking the circular-flow condition of (3) into account, (7) could be rearranged to: 

                                  
                                  

  
                      
                      

 

and subsequently transformed into the matrix representation (8) of the ‘price model’: 
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However, in practice only data of monetary transactions are available. Hence, a practical 

application of (8) is bound to fail because the coefficients of B and C, which are based on physical 

units, cannot be observed. To overcome this problem, we construct a connection between the available 

monetary and the physical data by (4): 
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Petersen/Pedersen 2008).  
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with   (   )   as the ‘Leontieff inverse’,    as the value added in sector i and    as monetary 

value added in sector i per monetary unit of output. Here, for [ ̂  (    )   ̂  ]
  

  ( ̂  )
  

 

(    )    ̂   the rule (   )           has been used (see Petersen/Pedersen 2008). 

Equation (10) describes the interdependence between goods prices, the matrix of the available 

technical input-output coefficients and the available coefficients of value added, taking into account 

the necessary accounting relationships into the whole economy. Though (10) represents a logical 

derivation, it does not allow for determining the relevant level of goods prices since the prices occur 

on both sides of the equation. That means the system is only compatible with various price 

constellations, i.e. the level of prices itself is voluntary. But precisely for that reason, we can make 

price standardization while preserving the logic and the accounting relationships of the system. For 

this purpose, all goods prices are initially set to 1 Euro by left-side multiplying (10) with  ̂  : 
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So far,    (
 
 
) only can be seen a possible ‘solution’ of the system. For that the quantity units of 

the goods and primary factors only have to be adequately defined before. However, the model does not 

at all aim to determine price levels, but to quantify the price dynamics following an exogenous impact. 

By this, the voluntary chosen, but feasible solution    serves as a comfortable base year index price to 

calculate the impacts of changes (with   denoting for changes of the initial levels): 

                  (12) 

Equation (12) is called the ‘value based cost push price model’ (Miller/Blair 2012, p. 45). It 

enables to evaluate the direct and indirect consequences of cost impulses in the monetary value 

addition of a single or more sectors under strict ceteris paribus conditions where especially all the 

physical input-output quantities do not change and where the factor prices are exogenous.     reflects 

the final changes in goods prices as a result of an interactive accumulating process of price increases. 

The total final impact can also be derived from round-by-round effects by substituting the Power 

Series Approximation of the Taylor Rule into (12) (see Petersen/Pedersen 2008): 
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For example, an exclusive increase in the nominal wages in the sector 1 by 10 per cent, i.e. an 

increase of   , leads to an increase of    and causes a first round effect of:  
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There is no direct effect on prices of sector 2. In a first round, only the product price of the first 

sector goes up. However, the price increase is not 10 per cent, but that part of 10 per cent which 

represents the fraction of wages in the sales. This generates second round effects since the increase in 

prices of sector 1 not only increase the input price of intermediate goods used in the second sector, but 

as well in the first sector where the produced goods might be needed by other companies of the same 
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sector as an intermediate goods. Second round effects follow causing third round effects and so on. In 

the end, the total price effect of (12) could be observed. 

On the basis of the model in (13), we can calculate now the effects caused by political interventions 

which first lead to distributional disturbances in the value adding and afterwards to an initial 10 per 

cent increase in electricity prices in Germany. The applied database is part of the System of the 

German National Accounts. It provides input-output data for 73 different sectors. Unfortunately, 

consistent data so far are only available for 2008 and 2009. 

Let us exemplify the calculation for the chemical industry in 2008 (see Tab. 1). According to the 

official statistics, the Gross Production Value amounts to about 161 billion EUR while the monetary 

measured input of electricity was 2.3 billion EUR. Performed on a ceteris paribus base with given 

quantities of goods and input factors and given primary factor prices, after a 10 per cent increase of 

electricity prices, the Gross Product Value grows by 0.23 billion EUR or by 0.143 per cent. Since the 

share of the electricity input in the Gross Product Value is 14.3 per cent, the 10 percentage increase in 

electricity prices is passed on to the Gross Product Value only by 14.3 per cent of 10 per cent. 

 

Tab. 1: Input-Output-Data for the Chemical Industry 
Notes: Million EUR; the data include intra-sectoral input-output relationships. 

Source: Statistisches Bundesamt. 

Measured on a value at stake approach, the direct cost effect of a 10 percentage increase of 

electricity prices is about 0.8 EUR per 100 EUR of Value Added (
   

      
        ). However, there 

will be two kinds of follow-up effects. Firstly, the cost push in the chemical industry will lead to 

higher product prices there. This will enhance the input costs of the intra-sectorally produced 

intermediate goods. Secondly, in the other sectors of the economy there will be direct cost effects, too. 

This will again push prices up for intermediate goods used by the chemical industry, but having been 

produced in other sectors. Over all sectors a mutual self-sustaining cost-price-increase is initiated. 

To evaluate the final resulting effects, our model in (13) will help. Supposing, in a ceteris paribus 

scenario that the physical quantities of goods remain unchanged, the increase of the Gross Production 

Value by 0.143 per cent could only be the result of a price increase of chemical products (see (5)). 

Hence, applying (13) is accompanied by the assumption that in all sectors the cost-side impulses will 

completely be passed on to the product prices without losses in the quantity of sales. The first round 

effect in the chemical industry, which could also be calculated by      (see (13)), will be an increase 

of the Gross Production Value by about 0.8 per cent caused by an equivalent initial price increase of 

chemical goods. Moreover, (13) is deduced from (8) and assumes exogenous input-coefficients in 

physical units. A process of input substitution in reaction to changing input prices is neglected by 

presumption. 

Keeping these limitations in mind for the chemical industry, a final price effect of 0.37 per cent is 

projected by applying (13). At given quantities, this leads to an increase of the Gross Production Value 

by 0.37 per cent or to about 161.8 billion EUR (see Tab. 2). Since the Value Added is supposed to be 

unchanged, the expenditures for intermediate inputs must have risen by nearly 0.6 billion EUR. The 

final projected burden for the Chemical Industry is about 2.1 EUR per 100 EUR of Value added. 

2008 1st-Round

Input of Electricity 2,300 2,530

+ Other Intermediate Inputs 130,012 130,012

+ Value Added 28,846 28,846

= Gross Production Value (GPV) 161,158 161,388

Intermediate Inputs (in total) 132,312 132,542
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Hence, besides the direct cost effect of 0.8 EUR per 100 of Value Added, additional indirect costs of 

about 1.3 EUR occur. 

2008

Final Price Effect in per cent 0.37

Gross Production Value (GPV) 161,757

- Value added (unchanged) 28,846

= Intermediate Inputs (in total) 132,911

Increase in Million EUR 599

Increase in per cent 0.45

Cost Increase (Value-at-Stake) 2.07  

Tab. 2: Total effect for the Chemical Industry 
Notes: the impulse is an initial 10-percentage electricity price increase; unless otherwise stated, data in million 

EUR; Cost Increase is measured in EUR per 100 EUR of value added. 

Source: own calculations. 

To correct instabilities in the production structure by cyclical changes, averages of the cost effects 

have been calculated afterwards. Unfortunately, due to the poor database the averages could only be 

determined for the two available years, i.e. for 2008 and 2009. 

4 Measuring the Exposure of Sectors to International Competition 

The effective burden of the direct and indirect cost effects of higher electricity prices for an 

industry also depends on its exposure to the international competition. Without substantial foreign 

competition, companies more easily could pass the cost-impacts on to their own product prices 

without a loss in their distributable value added. 

To identify those sectors that are seriously affected by international competition, we will focus on 

the well-established indicator of trade intensity     for a sector i (with     = Exports of sector i,     = 

Imports of goods produced in sector i,     = total sales of domestic sector i in Germany) (see Graichen 

et al 2009, p. 4 or EU Commission 2009, No. 5): 

    
       

           
    . 

Here, for a sector the trade intensity is measured as the percentage ratio of foreign trade activities to 

all sales activities. It is standardized between 0 %, in the case of no foreign trade (         ), 

and 100 % in the case the domestic market is negligible (     ), i.e. in the case only foreign markets 

are relevant. Since only the companies located in Germany are affected by the German ‘Energy 

Turnaround Concept’, it is instructive to calculate the trade intensity of a sector on a national German 

level, including all foreign transactions with EU-Partners and non-EU-Members in the export- or in 

the import-data. 

The German input-output data will be used again to estimate the trade intensity, and an average for 

the two available years of 2008 and 2009 will be calculated. 

5 Results and Critical Reflection 

In the following presentation of results the German electricity sector, as the sector providing the 

impetus of the analysis is excluded. Together with the non-producing sector of private households it is 

also left out in calculating averages. Nevertheless, both sectors are included applying the input-output 

price model. 
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Regarding the direct effects forced by an increase in electricity prices by 10 per cent, our model on 

average estimates a rise in costs of 0.34 EUR per 100 EUR of value added for the (remaining) 71 

German sectors. However, the variability of the sector’s values is quite high. The five most energy-

intensive sectors would be exposed to an increase of 1.47 EUR (manufacturers of paper and paper 

production) up to 2.01 EUR (manufacturing of coke and refined petroleum products) (see Figure 2). 

The second highest value (1.99 EUR) can be observed in the sector of ‘manufacturing gas and 

distributing of gaseous fuels through mains’. However, this sector’s exposure to the international 

competition in Germany is rather below the average. This indicates for the sector that a passing on of 

cost-side effects to product prices is at least comparatively easy. This also applies to the sector ‘casting 

of metals’ and to the sector ‘water collection, treatment and supply’ which both would suffer from 

particular high direct cost effects. 

Moreover, if we take the estimated indirect effects into account, we have to point out that these 

impacts are indeed considerable. On an average, a total cost effect of 0.75 EUR per 100 EUR of value 

addition is projected due to the direct and indirect impacts of a 10 per cent increase in electricity 

prices. Branches with a production that heavily depends on intermediate inputs from other electricity-

intensive sectors will also have to worry about the follow-up effects regarding the prices of their non-

electricity inputs. The projected total cost effect reaches a peak of about 5 EUR per 100 EUR of value 

addition (see Figure 2). Although the levels of the measured direct and total cost effects differ 

significantly, the sectors with a total cost effect above average empirically remain more or less the 

same as before. 

With respect to the trade intensity, the German economic sectors on an average focus on foreign-

trade transactions of 31 EUR per 100 EUR of total sales on the German market (including exports). In 

the upper median, there are 23 sectors belonging to the industry and construction sector, 10 sectors 

belonging to the segment of trade, financial and other services, and only two are part of the 

agricultural sector. 

Finally, as a result of increasing electricity prices, there are 16 sectors which simultaneously appear 

to have cost-side effects and an exposure to global competition above the average of all German 

sectors (see Figure 2). Hence, these sectors would be seriously affected if they were not protected from 

the cost-side distortions caused by the German ‘Energy Turnaround Concept’. Measured by the 

average, these sectors have a legitimate interest in protecting themselves against unilateral electricity 

price increases in Germany. 

A comparison of the 16 sectors identified by our analysis and the two lists that have been specified 

for applying the special equalization scheme in the recent EEG is possible only in a limited form since 

the data used here are presented on a higher level of aggregation. But more or less, our analysis proves 

that the first list of the EEG even holds, if we do not only consider direct, but also indirect cost effects 

and if we calculate the trade intensity on a national German level. 
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Figure 2: Seriously exposed German sectors to electricity price increases 

Notes: average values calculated from input-output data of 2008 and 2009; on the x-axis direct (dark points) and 

total (bright points) cost-effects at value-at-stake base after a 10 per cent increase of electricity prices are 

estimated; only those sectors are presented that are above the average with respect to its trade and cost-intensity. 

Source: own calculations based on input-output data by the Statistisches Bundesamt. 

Though the additional consideration of indirect cost effects represent a more appropriate approach 

in identifying sectors, which should be protected with respect to the argument of the ‘Green Electricity 

Leakage’, the presented analyses face some unavoidable methodological limitations. Because of the 

slow official data collection, the information used for the calculation unfortunately is missing up-to-

dateness. This issue is only moderated by the fact that we mainly face on structural input-output 

relationships, which usually ought to be quite stable. Moreover, the input-output model is based on the 

described ceteris paribus assumptions. Especially, the prerequisite of fixed input and factor quantities 

seem to be rather restrictive since it does not permit for a process of substitution in the production in 

reaction to changing input prices.  

However, what might be most significant is the inconsistency which is revealed if we combine the 

input-output analysis with the calculation of the trade intensity. In evaluating the indirect cost effects 

the input-output model implies, the cost-side effects can totally be passed on to product prices at every 

stage without a loss in the quantity of sales. In this case, an increase in electricity prices and, as a 

consequence of this, in the prices of other intermediate goods does not really represent a burden for the 

specific sector since its distributable value adding does not change. The cost-side impulses will only 
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cause a problem for companies if they cannot be passed on to the product prices. And this is the case 

especially if the sector faces a high degree of international competition. 

Hence, in calculating the first round effect of an electricity price increase our model provides quite 

reliable results. However, in calculating the indirect effects, our model only offers estimations for an 

extreme situation so that the presented values for the total cost effect finally must be viewed as 

maximum limits. Taking this into account, the results in Figure (2) only offer a range of estimated cost 

effects: At least the direct cost effects will occur. At the maximum the total cost effects will be 

relevant. In order to overcome this difficulty, the input-output analysis has to be developed further to 

allow for an endogenization of different degrees of passing cost-side impulses on to product prices. 
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