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In the course of European efforts to mitigate global warming, the application of carbon dioxide 

capture and storage (CCS) technologies is discussed as a potential option. Some political 

opposition was raised – inter alia – by uncertainties about the effective cost of such 

technologies. Because of the cost structure of CCS power plants with high ‘flat’ investment cost 

and – in case of high carbon allowance prices – comparable low variable cost, the application of 

CCS will induce a merit-order effect causing a decline in electricity prices on the spot market. On 

the one hand, the reduction of electricity supply cost raises suppliers’ rents, while the decline of 

electricity prices augments consumers’ surpluses. These positive welfare effects tend to mitigate 

political opposition against CCS. On the other hand, the merit-order effect reduces electricity 

suppliers’ revenues as the electricity prices decline. This mitigates their scope for additional 

investments in CCS capacity. In this study, we focus on the influence of CCS in Germany on 

electricity supplier and consumer surpluses and associated impacts on the scope for investments 

in additional CCS capacity. By means of the applied model of electricity markets, influences on 

European electricity exchange and welfare levels are investigated. 
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1 Introduction 

Carbon dioxide capture and storage (CCS) is seen as a major option to mitigate global 

greenhouse gas emissions. The IEA (2011b) considers it as a key abatement option in 

the 450-ppm scenario that is expected to be largely consistent with meeting the 

international ‘2˚C-target’.1 Though, due to immaturity of CCS technologies, associated 

risks (unintended leakage or accidental release of carbon dioxide) and negative 

influence on power plant efficiencies, this technology is controversially discussed. Yet, 

technological immaturity can be overcome by learning processes in association with 

the running of demonstration plants and this learning will also help to reduce 

technological risks.2 Energy losses (energy penalty) due to the use of CCS are – in turn – 

not seen as “a major restriction to an extensive application of coal-fired CCS 

technologies” as there is “abundant availability of coal and potentially also hydrates” 

(Edenhofer et al. 2011: 88). A fourth problem might however be more serious, which is 

the restriction of a limited availability of suitable geological disposal opportunities. This 

is a major constraint for the pursuit of this climate protection path such that CCS is 

largely seen as a transitional technology which might enable a 50-year transition 

towards renewable energy and away from fossil fuels (Haszeldine 2009: 1647).  

Yet, for CCS to take this transitional-technology role, the ‘crucial question’ is at what 

costs CCS technologies can be induced by climate policy (Edenhofer et al. 2011: 89). 

Viebahn et al. (2007) stress that depending on the growth rates and the market 

development, the ‘mitigation’ option in the shape of renewable energy technologies 

“could develop faster and could be in the long term cheaper than CCS based plants”.3 

As Oltra et al. (2010: 698) remark, opposition of non-governmental organizations, 

experts and other industries to CCS may cause a decreasing social acceptance of these 

                                                      
1 

Yet, Stauffer et al. (2011: 8597) point out that „CCS technology must be deployed at a massive scale to 
have a meaningful impact on reducing industrial CO2 emissions to the atmosphere.” 
2
 However, uncertainty about large-scale implementation will still remain. 

3
 However, Hoel and Jensen (2010) describe circumstances under which the support of the development 

of CCS technologies is preferable to supporting renewable energy technologies.  
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technologies.4 And rising opposition – in turn – might increase the costs in connection 

with CCS use. And Praetorius and Schumacher (2009: 5085) point out that 

environmentalists and renewable-energy lobbyists fear the competition between CCS 

and renewable-energy technologies for R&D funds and are worried that CCS might 

raise attractiveness of investments in large centralized power plants which tend to 

reinforce present supply structures with adverse effects on energy saving efforts, 

decentralized renewable energies and combined heat and power generation. However, 

in a survey three-quarters of the participating European energy stakeholders were of 

the opinion that CCS is ‘definitely’ or ‘probably necessary’ to achieve deep reductions in 

CO2 emissions between 2006 and 2050 in their home country (Shackley et al. 2007). 

And after the Fukushima catastrophe negatively influencing the attitude towards 

nuclear energy technology, CCS as a nearly CO2-free technique tends to become more 

attractive.5 

There are several studies ascertaining the effectiveness of CCS in mitigating CO2 

emissions and the associated cost. According to the IPCC (2005: 4), about 85–95% of 

the carbon dioxide in a plant can be captured by available CCS technologies. As a lower 

bound for the energy penalty for post-combustion CCS from pulverized-coal fired 

power plants, House et al. (2009) ascertain a level of ~11%, but assess that ~29% would 

be a decent target value. The IPCC (2005: 4) estimates that the ranges for losses of 

energy compared to plants not equipped with CCS technology is 24-40% for pulverized 

coal plants, 11-22% for natural gas combined cycle plants and 14-25% for integrated 

gasification combined cycle plants. According to the IEA (2009: 23), application of CCS 

for large coal-fired power plants will represent the lowest cost opportunity within the 

power sector at around USD 35 to USD 50/tCO2 avoided while capture from gas-fired 

plants will involve cost within the range of USD 53 to USD 66/tCO2 avoided.  

                                                      
4
 As Hake et al. (2009: 3923) put it, “On the one hand, CCS can be perceived as a solution for the climate-

friendly use of coal. […] On the other hand, CCS itself may suffer from the negative image of coal in 
certain sections of the population.” 
5
 Subsequently, we disregard the option of combining bioenergy with CCS which would even constitute 

an option removing CO2 emissions from the atmosphere (see, e.g., Azar et al. 2006 and Ricci 2012 for this 
option).  
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Application of CCS and related cost will not only provoke allocative shifts by changing 

the level and structure of climate change mitigation activity, but it will also have 

distributional effects. Recently, Lüken et al. (2011) investigated distributive impacts of 

climate change mitigation policy among different world regions taking into account the 

influence of CCS application also. They find that the unavailability of CCS will raise 

wealth redistributions among world regions (Lüken et al. 2011: 6037). 

We are also interested in the distributional consequences of CCS use, but in contrast to 

the study by Lüken et al. (2011), we employ an electricity model focusing on pan-

European distributional consequences of CCS application in Germany. We ascertain 

impacts on international electricity exchanges in Europe as well as on consumer and 

producer surpluses by using this model in combination with a merit-order approach6. 

While positive effects on consumer and supplier surpluses are important for weakening 

political opposition to CCS, a rise in suppliers’ revenues would also be a crucial factor in 

gaining sufficient funding for additional investments in CCS capacity.   

In detail, we proceed as follows. In Section 2, we present approach and model 

employed for our analysis, and we introduce the scenarios we investigate. Section 3 

gathers the results of our model and a discussion of these. Section 4 concludes. 

2 Methodology and Scenarios 

2.1 Producer and Consumer Surplus  

In our analysis of potential CCS development paths, we employ a producer surplus 

approach measuring changes in electricity producers’ profits. This approach has – in 

comparison to standard comparative cost methods – the advantage that it captures 

both changes in prices and in electricity sales. This is much alike fundamental models of 

power markets, but our approach allows for a more explicit consideration of the rents 

of consumers of electricity also.  

                                                      
6
 See Sensfuß, Ragwitz and Genoese (2008) and Schaber, Steinke and Hamacher (2012) for examples of 

studies using merit-order approaches. 
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Let us regard the producer surplus and its changes for illustrative purposes in a stylized 

example. In Figure 1, we assume that a linear electricity supply curve cA(e) drops due to 

an exogenous change in generation costs per unit of electricity e and the new curve is 

now depicted by cB(e). Given the linear energy demand function as displayed in Figure 

1, the initial market equilibrium is determined by the intersection of this demand 

function and the initial supply curve cA(e) in A. After the exogenous cost decrease, the 

new equilibrium is at B. As can be observed, the market price per unit of e drops from 

pA to pB.  

 

 

Figure 1: Change in Surpluses and the Market Equilibrium Induced by a Cost 
Decline on the Supply Side. 

 

The suppliers obtain additional profits due to the decrease in the cost of supplying 

energy and the expansion of sales by the amount S. These additional rents are depicted 

by the trapezium BCDE minus trapezium AEFG. The gains from declining cost and rising 
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sales are diminished by the falling market price for electricity. Yet, net gains remain 

positive. 

The consumers also benefit as the market price falls and the electricity consumption 

level increases. Consumer rents rise by the trapezium ABFG. 

A cost decline could be induced on the electricity market by the application of 

technologies reducing carbon emissions. Due to the mitigation of emissions, lower cost 

for meeting emission caps and for related trading arise for electricity producers. One 

way to obtain such carbon emission mitigation and potentially a cost-saving effect is 

the application of CCS.  

Yet, electricity is generated by different technologies and by using different inputs. CCS 

is not applicable to all of them and cost of CCS application – where possible – differs 

among technologies. Therefore, the heterogeneity of power generation plants has to 

be taken into account in the subsequent analysis. 

 

2.2 Description of the EU-electricity model  

2.2.1 Methodology 

To assess the impacts of a use of CCS in Germany on electricity production, electricity 

prices and electricity exchanges we use a cost optimization approach. The objective 

function Zt of the model is depicted in the following cost minimization problem: 

 

with  

t: index for time [-]  

n, m: index for the country 

i:  index for power plant type 

ci:  operating cost of power plants of type i [Euro/MWh] 

si,n,t:  average hourly utilization of power plants of type i in country n, whereas 

0 ≤ si,n ≤  1 [-] 

Xi,n:  installed capacity of power plants of type i in country n [MW] 
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cl:  costs for transferring electricity from one country to another one 

[Euro/MWh] 

impn,m,t: net-imports of electricity of country n from country m [Euro/MWh] 

At each point in time electricity supply has to meet electricity demand whereas 

electricity can be supplied either by using domestic power plants or by importing 

electricity from a foreign country. This is taken into account by adding the following 

constraint: 

 

dn,t: Electricity demand in country n at time t. 

Regarding the imports we take prevailing transfer constraints into account: 

 

with   

NTCn,m: net transfer capacities. 

The cost optimization approach has been implemented in GAMS with 1 hour as time 

resolution. 

2.2.2 Data  

Usually it is expected that CCS will not be commercially available in the power plant 

sector before 2020. In our study we thus chose 2030 as the starting point because until 

then it will be more likely that a high number of coal power plants will be equipped 

with CCS.  

Information on power plants which will be installed in 2030 in Europe is extracted from 

EURELECTRIC (2010). EURELECTRIC expects an increase in the installed capacity by 

33 %. The share of coal in the total installed capacity will decrease significantly whereas 

the share of wind and PV will increase. Also, the share of gas fired power plants will 

rise: Gas fired power plants will be used to satisfy augmentations in electricity demand 

in general as well as backup capacity for the wind and PV power plants.  
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Based on data of grid operators and the “European Network of Transmission System 

Operators for Electricity” (ENTSO-E) we calculate each power plant type specific 

availability rates on an hourly level. Beside non-usability (e.g. because of limitations in 

solar radiation or insufficient wind) information on outage rates, need for 

maintenances and need for system service reserve are taken into account (ENTSO-E 

2011a, ENTSO-E 2011b). Data of ENTSO-E is also used to assess the transnational 

electricity transfer.  

Beside information on the different types of power plants which will be available in 

different countries, EURELECTRIC also provides information which helps to assess the 

vintage structure of the power plant stock. We use this information to draw inferences 

on power plant efficiencies and calculate power plant specific production cost by taking 

expected changes in fuel prices into account (IEA 2011c, EUELECTRIC 2010). Availability 

and non-availability periods of renewables power plants (REG) are taken into account 

by using data of grid operators (EEX 2011a, 2011b).  

Three different types of CCS – techniques are currently favored:  

   post-combustion with CO2 removal from flue gases by means of solvents (and 

thus captured after combustion),  

   oxy-fuel combustion with burning coal with pure oxygen and  

   pre-combustion with carbon removal from the energy carrier prior to the 

combustion process.  

The three techniques differ in their technological proximity to existing power plants 

and in their cost (IEA 2011a, ZEP 2011). In this study we focus our analysis on post-

combustion which seems to be the one which will become mature for the market first. 

In accordance with ZEP, we assume that greenfield coal fired power plants will have 

efficiency losses of 8 % points compared to a conventional coal fired power plant while 

retrofitted power plants will face efficiency losses up to 12 % points (ZEP 2011). The 

cost for CO2 transport and storage are assessed in our study with 5 Euro/t CO2. 

Changes in the electricity supply structure could have an impact on electricity prices 

and therefore on electricity demand. Regarding price impacts on the demand for 

electricity, it is important to distinguish between electricity prices at the spot market 



9 
 

and end-user prices. Usually the end-user prices are 3-4 times higher than the 

electricity prices at the spot market because they include distribution cost and energy 

taxes and value added tax in addition. Thus, changes in the spot market prices have 

only small impacts on the end-user prices and therefore, do not induce significant 

immediate changes in the overall electricity demand (ENTSO-E 2011c). Taking this into 

account and that our study focuses on short-term impacts, we assume a price elasticity 

of 0 for the demand of electricity. 

2.2.3 Scenario Specification  

The scenarios we selected to assess the impact of CCS on the electricity supply system 

in Europe can be subdivided in three categories (for an overview see Table 1): 

 Reference-scenarios:  The reference scenarios are based on the assumption that 

CCS will not be commercially available in 2030. Therefore, none of the hard coal 

and lignite power plants will use this technology. To take uncertainties on the 

prices for CO2 allowances into account, we analyze different CO2-price 

scenarios. In the REF-20 we assume that the price for CO2 will increase to 20 

Euro/t CO2, in the REF-30 to 30 Euro/t CO2 and in the REF-40 to 40 Euro/t CO2. 

In addition to the different CO2-price reference scenarios, two scenarios with 

modifications in the assumed installed wind and PV capacity in Germany are 

analyzed. In the first of these scenarios, we assume an additional increase in the 

installed wind power capacity by 10 GW and in the PV capacity by 20 GW (+ 10 

GW Gas as backup capacity). In the second one, we postulate that the rise in the 

installed wind and PV capacities goes along with a decrease in the installed coal 

capacity by 10 GW.  

 CCS-scenarios: In these scenarios we assume that new coal power plants have to 

be equipped with CCS in Germany. In addition, we postulate that older coal 

power plants in Germany are retrofitted with CCS techniques. All in all, in these 

scenarios hard coal-fired power plants with a capacity of 14.6 GW and lignite-

fired power plants with a capacity of 13.7 GW are equipped with CCS, and 67 % 

of these power plants are retrofitted ones. In the CCS-scenarios we analyze the 
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effects in the case of CO2-prices of 20 Euro/t, 30 Euro/t and 40 Euro/t CO2, 

respectively. 

 REG-CCS-scenarios: These scenarios are used to demonstrate the effects of 

changes in installed REG-capacity on the use of CCS. In the REF30+REG and 

REF30red-REF we analyzed how electricity prices and producer rents will look 

like when we face different combinations of installed REG and CCS capacities. 

 

Table 1: Overview of Scenarios 

Scenario Description 

Reference  Situation 2030 

 “REF20“ Price of CO2 allowances: 20 Euro/t CO2 

 “REF30“ Price of CO2 allowances: 30 Euro/t CO2 

 “REF40“ Price of CO2 allowances: 40 Euro/t CO2 

 “REF30+REG” REF30 with increase in the installed wind power capacity by 10 GW 

and in the PV capacity by 20 GW (+ 10 GW gas as backup capacity) 

 “REF30red+REG” REF30 with reduced coal capacity (- 10 GW) and increase in the 

installed wind power capacity by 10 GW and in the PV capacity by 20 

GW (+ 10 GW gas as backup capacity) 

CCS 67% of the installed hard coal and lignite power plants equipped with 

CCS  

 “CCS20“ Price of CO2 allowances:  20 Euro/t CO2 

 “CCS30“ Price of CO2 allowances:  30 Euro/t CO2 

 “CCS40“ Price of CO2 allowances:  40 Euro/t CO2 

REG-CCS  

 “CCS30+REG“ CCS30 with increase in the installed wind power capacity by 10 GW 

and in the PV capacity by 20 GW (+ 10 GW gas as backup capacity) 

 “CCSred30+REG“ CCS30 with reduced CCS capacity (only 18 GW instead of 28 GW), 

increase in the installed wind power capacity by 10 GW and in the 

PV capacity by 20 GW (+ 10 GW gas as backup capacity) 

Source: IEK-STE 2012                                                                                       
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3 Results and Discussion 

In the event of increasing prices for CO2, the short-term production costs (costs without 

capital and other kinds of fixed costs) of CCS power plants tend to become lower than 

those of comparable conventional power plants. One example for the impacts of 

changes in the production costs on the distribution of the maximum production costs 

(which determines in a perfect market the price of electricity on the spot-market) is 

presented in Figure 2. This figure shows results of the REF30 and CCS30 scenarios 

calculated for Germany. It displays that if CCS power plants are used, then in half of the 

time the electricity price will be lower than in the case without CCS plants because of 

the lower electricity production costs of CCS power plants.    

 

     Source: Own calculations 

Figure 2: Distribution of Maximum Production Costs During a Year. 

In the CCS30-scenario the average electricity price is 3.7 % lower than in the REF30-

scenario. With higher CO2-prices the price gap between CCS- and REF-scenario 

increases: In the CCS40 scenario the average electricity price is 6.4 % lower than in the 

corresponding “Reference”-scenario (Table 2). 

Lower electricity prices result in lower demand for electricity imports because it 

becomes cheaper to use domestic CCS-lignite-power plants than to import electricity 

produced by nuclear or hard coal-fired power plants. Consequently, Germany will 

import less electricity produced in nuclear power plants sited in France and Belgium as 
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well as less electricity from coal power plants located, e.g. in Poland. Figure 3 shows 

the effect on electricity generation using the examples of REF30 and CC30. Comparing 

REF30 and CCS30, the use of CCS in Germany will result in an increase in the electricity 

production in Germany by 1.8 %.  

 

Source: Own calculations 

Figure 3: Changes in Production (annual average). 

Besides changes in the production levels and decreases in electricity prices, also the 

producer surplus is influenced by the shifts of the slope of the merit-order curve. Figure 

4 shows the scenario specific merit-order curves for Germany calculated by using 

information on average utilization of the power plant techniques. 

 

Source: Own calculations 

Figure 4: Germany: Scenario Specific Merit-Order Curves (Yearly Average).  
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As mentioned above the producer surplus is reflected by the area between electricity 

price and merit-order curve. In Germany the producer surplus will increase significantly 

in the scenario “CCS30” despite the decrease in electricity prices (Figure 5). In this 

scenario the additional producer surplus sums up to 1 934 Mio. Euro. 

 

Source: Own calculations 

Figure 5: Changes in Producer and Consumer Surpluses. 

In consequence of reductions in the electricity prices the consumer surpluses will 

increase. For Germany we ascertain an increase in the consumer surplus by 840 Mio. 

Euro. The decreases in demand in Germany for electricity from other countries will also 

lower the prices outside Germany. Therefore, the deployment of CCS in Germany will 

affect consumer surpluses in others countries, too.  

Usually it is supposed that the use of CCS techniques is linked with higher investment 

cost (see, e.g. IEA 2011a and ZEP 2011). Assuming that the additional producer surplus 

will be used completely for covering the increases of the investment cost, per kW 

installed CCS capacity 31 Euro/kW are gained in the CCS20, 66 Euro/kW in the CCS30 

and 89 Euro/kW in the CCS40 scenario as annual contribution margin for CCS.  
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Table 2: Results 

 CCS20 - 

REF20 

CCS30 - REF30 CCS40 - REF40 

Changes in Average Prices (Germany) -2.2% -3.7% -6.4% 

Changes in Production 

(Germany) 
+0.9% +1.8% +4.7% 

Changes in Producer Surplus 

(Germany) 
897 Mio.Euro 1 934 Mio.Euro 2 604 Mio.Euro 

Changes in Consumer Surplus 

(Germany) 
430 Mio Euro 840 Mio Euro 1 644 Euro 

Annual contribution margin for CCS 

(Germany, only producer surplus) 
31.7 Euro/kW 65.8 Euro/kW 88.8 Euro/kW 

Years needed to 

compensate 

additional investment 

cost by using calc. 

contribution margin* 

Post-Combustion 14-32 7-15 5-11 

Pre-combustion 19-33 9-16 7-12 

Oxyfuel 22-38 10-18 8-13 

Remarks: * Calculations are based on data of IEA (2011b) on the cost of CCS power plants. 

Source: Own calculations                                                                                                       IEK-STE 2012 

 

The IEA estimates that the investment cost of CCS will be 500 to 1 200 Euro/kW higher 

than the cost of coal power plants without CCS. The specific surcharge in the 

investment cost depends on the individual technology applied. According to the IEA, 

post-combustion power plants will be only 500-1000 Euro/kW costlier than 

conventional power plants. For oxyfuel-power plants 700 to 1 200 Euro/kW will be 

needed in addition (IEA 2011c). 

If we assume an annual contribution margin of 31.7 Euro, then up to 38 years will be 

necessary for compensating additional investment cost. As presented in Figure 5, with 

increasing CO2-prices the annual contribution margins for CCS rise. If we however 

assume a CO2-price of 30 Euro/t CO2 instead of 20 Euro/t CO2, then the payback period 
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would be significantly shorter. In the case of 40 Euro/t CO2 the investors face a payback 

period of ’only’ about 10 years.     

By using ‘years needed to compensate additional investment cost by using calculated 

contribution margin’ as an indicator for the profitability of an investment in CCS, it has 

to be taken into account that the calculated contribution margins reflect only the time 

scale of one year. However, the system is dynamic and market conditions might change 

significantly, especially when we take a look at longer periods. Depending on changes 

in electricity demand, production cost and the availability of power plant techniques 

the margins could be higher or lower. Examples for the impact of changes in the 

installed REG-capacity on prices, production and producer surplus are presented in 

Table 3. 

Table 3: Results - CCS in combination with modified Wind/PV-capacity  

 CCS30+REG CCSred30+REG 

Reference-Scenario  REF30 REF30+REG REF30 REF30red 

+REG 

Changes in Average Prices 

(Germany) 

-9.4% -5.5% 1.2% -2.3% 

Changes in Production 

(Germany) 

5.6% 2.7% -3.8% 0.7% 

Changes in Producer Surplus 

(Germany) 

+ 2 281 Mio. 

Euro 

+1 256 Mio. 

Euro 

+2 403 Mio. 

Euro 

+1 352 Mio. 

Euro 

Changes in Consumer Surplus 

(Germany) 

2 150 Mio. 

Euro 

1 200 Mio. 

Euro 

-280 Mio. 

Euro 

544 Mio. 

Euro 

Source: Own calculations                                                                                                       IEK-STE 2012 

 

An extension of the installed wind power capacity by 10 GW and in the PV capacity by 

20 GW (without a reduction in the installed capacity of fossil fuels) will result in lower 

prices at the electricity spot market. Consequently less electricity will be produced 

domestically. All in all, the producer surplus will increase because the negative impact 

of decreasing electricity prices will be compensated by increases in the production and 
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beneficial modifications in the slope of the merit-order curve. Assuming that the 

extension in installed wind and PV goes in line with smaller numbers of coal power 

plants, price changes are significantly smaller. Comparing the scenario of higher REG-

capacity and lower CCS-capacity with reference scenario REF30, the average electricity 

price will become even higher because costly back-up capacities have to be 

implemented in order to avoid surplus gaps in electricity supply caused by non-

availability of wind and PV power.  

In all CCS scenarios with increases in installed REG the augmentations of producer 

surplus will rise. If we assume that the changes in producer surplus are used for 

compensating higher investment cost of CCS power plants, then - with lower CCS and 

higher REG - the annual contribution margin for CCS will increase significantly. 

However, it has to be taken into account that wind and PV have low operation cost but 

high investment costs which also has to be compensated for somehow.  

4 Conclusions 

In many studies and also in legal documents, carbon dioxide capture and storage (CCS) 

is highlighted as important option to mitigate global warming. The European 

Parliament and the Council assess that 15 % of the carbon dioxide reductions required 

in the EU in 2030 could be achieved by the implementation of carbon capture and 

storage technologies (European Parliament and Council 2009).7  

Power plants equipped with CCS are more expensive than conventional power plants 

regarding investment cost, but with increasing prices for CO2-allowances the variable 

cost (including cost for fuel and CO2 allowances but not capital cost) will become lower 

than the respective cost of conventional power plants. Thus, due to the impact of 

carbon-pricing, the merit-order curve of the country using CCS is affected.  

From the electricity producers’ perspective, the use of CCS will bring about additional 

gains, as production cost will decline while the quantities of electricity sold on the 

                                                      
7
 Similarly, Golombek et al. (2011: 228) point out that “CCS is likely to become an important carbon 

abatement option for Europe.” 
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market will increase. The use of CCS power will also lower the whole-sale electricity 

prices which producers can claim, but this will not sap the additional gains for the 

electricity suppliers.  

The increase in the producer surplus can be used to cover additional investment cost. 

However, high CO2 permit prices are necessary to reach acceptable pay-back periods. 

Increases in the installed REG-capacity can have positive and negative impacts of the 

use of CCS. If enough ‘cheap’ capacity is available and there is no need to use costly 

backup capacities, electricity prices will decline. With lower electricity prices the 

electricity imports will be reduced and the export will rise, respectively. In total the 

producer surplus will be higher than without extension of REG. If the increase in REG 

capacities goes along with reductions in coal power plant capacities, electricity prices 

will increase and the production will decline. However, the producer surplus will 

remain positive.  

Also from the perspective of electricity consumers in Germany, the use of CCS is 

beneficial as electricity prices will be lowered in comparison to a scenario without CCS. 

In the face of the current intense discussion about the burdens of the European energy 

systems’ transformation on electricity consumers (see, e.g., Gelabert, Labandeira and 

Linares 2011; Kirat and Ahamada 2011; Nestle 2012), this seems to be a strong 

argument in favor of pursuing the CCS option, too.    
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