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Technology
Start 

year

Life 

time

Investment 

cost

Fixed O&M 

cost

Variable 

O&M cost

Progress 

ratio

start 2050 start 2050 $/kW $/kW/a $/GJ

Fossil based power plants

Coal conventional electric  1990 30 0.65 0.75 0.370 0.380 1050 69 0.72

Coal conventional electric with DeSulf/DeNOx 2000 30 0.65 0.75 0.360 0.370 1150 79 1.22

Coal conv. with DeSulf/DeNOx and CO2 scrubber 2010 30 0.65 0.75 0.296 0.304 2000 80 1.53

Coal advanced electric 1990 30 0.65 0.8 0.429 0.500 1584 67.5 0.75 0.94

Coal advanced electric with CO2 scrubber 2010 30 0.65 0.8 0.365 0.425 1900 90 1.13 0.93

Coal IGCC (CHP) 2000 20 0.85 0.85 0.425 0.500 1584 36.6 3 0.94

Coal IGCC (CHP) with CO2 scrubber 2010 20 0.85 0.85 0.361 0.425 1900 90 3.9 0.93

Gas combined cycle 1990 20 0.65 0.75 0.510 0.588 600 36.6 0.63 0.9

Gas combined cycle with CO2 scrubber 2010 20 0.65 0.75 0.459 0.529 1000 50 0.88 0.9

Gas turbine           1990 20 0.2 0.2 0.360 0.360 350 58.5 0.51

Gas steam conventional           1990 20 0.375 0.65 0.386 0.410 987.7 50.63 0.56

Cogenaration gas turbine     1990 20 0.4 0.46 0.370 0.370 750 51.6 0.63

Gas fuel cell               2000 20 0.65 0.65 0.599 0.649 2463 43.5 0.63 0.82

Hydrogen fuel cell (CHP) in industry 2000 20 0.85 0.9 0.4 0.6 3500 20 7.5 0.82

Hydrogen fuel cell (CHP) in res&com. 2000 20 0.85 0.9 0.4 0.5 3500 20 5.8 0.82

Oil electric              1990 20 0.65 0.65 0.303 0.400 991 63.6 0.57

Nuclear and renewable power plants

LWR Nuclear plant 1990 30 0.7 0.75 0.327 0.327 2500 114 0.19

LWR Advanced nuclear plant 2000 30 0.85 0.85 0.345 0.345 2500 114 0.19 0.96

Hydro-electric plant         1990 50 0.42 0.43 0.385 0.471 3563 49.5 0.12

Solar photovoltaics 1990 20 0.2 0.25 0.400 0.400 4600 9 1.25 0.81

Solar thermal electric      2000 20 0.2 0.2 0.400 0.400 2900 9 1.25

Wind turbine            1990 20 0.3 0.3 0.330 0.330 1150 13.5 0.83 0.9

Biomass power plant         1990 20 0.42 0.65 0.333 0.333 3075 7.8 2.92

Geothermal electric 1990 20 0.42 0.42 0.381 0.381 3075 7.8 0.9

Load factor Efficiency

 
 

Table 1:  Specification of electric power technologies used in GMM model. All costs are 

given in $(1998). The progress ratio (pr) is the rate at which the cost declines each time the 

cumulative production doubles. The data presented in the table comes from various sources: 

IIASA MESSAGE model database, literature reviews. Characteristics of technologies with 

CO
2
 removal are adopted from [8]. 
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Fig. 3. Illustration of Partial equilibrium between demand and supply [adopted from 11]. Eq

0
 is 

the initial equilibrium (defined by initial demand Q
0
 and initial price P

0
). External cost will increase 

the cost of supply (electricity) and the new equilibrium price moves to Pt. Equilibrium is shifted to the 

point Eq
t
 (defined by new demand Q

t
 and new price P

t
). The equilibrium is found, when the area 

composed by producer surplus (A) and consumer surplus (B) is maximised. 

 

3. External cost specification 
 
External cost values used in this study have been derived from the outcomes of the 

European Commission (EC) ExternE Project. The methodology used for this project 
attempts to apply the impact pathway approach, i.e. the pathways of polluting substances 
are followed from the release source to the point of damage occurrence. The consecutive 


