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ABSTRACT

Capacity Choices in Liberalized Electricity Markets*

We develop a theoretical model of long-run investment decisions on capacity
in the context of a liberalized electricity market. The sector’s idiosyncrasies
such as the uncertainty surrounding future supply and demand, as well as
technological constraints, are explicitly modelled. The model is sufficiently
flexible to describe the situation in different systems. We derive the level of
capacity that maximizes social welfare, and compare it to a decentralized
outcome. We show that in the absence of any regulation, private investment
decisions on capacity unambiguously lead to a socially sub-optimal outcome,
and we illustrate these results using simulations.
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Table 1. Value of lost load  in Euro/MWh 

Country 1995 1996 1997 1998 1999 

Victoria (Australia) 2788.42 2979.88 3273.83 2825.72 3028.38 

England and Wales 2704.16 2810.39 3488.45 3716.42 3924.49 

Exchange rate: IMF, June 2000. 
Inflation ratesIMF, January 1997 and June 2000. 
Note: Average exchange rate for the year 
 
 
Table 2. Spanish GDP per MWh,  1999 

Quarter Agric. and 

fishing 

Energy Industrial Construc. Services Other Total 

1st 118.22 112.93 529.91 198.33 1688.84 277.43 2926.15 

2nd 159.57 117.80 595.00 236.74 1903.04 288.67 3300.82 

3rd 124.89 112.21 510.38 228.50 1809.89 269.37 3055.24 

4th 151.21 107.82 545.54 241.07 1756.58 263.78 3065.94 

GDP from Boletín Trimestral de Coyuntura, INE, March 2000, nº 75. 
 
 

Table 3. Optimal conventional thermic capacity. 

 Conservative 
social optimum  

Capacity to 
supply peak 

demand 

Private optimum  

Capacity (MW) 30730 32280 22620 

No. Of hours 
with loss of load 
(per year) 

 

10 

 

≅0 

 

7336 

Unsatisfied 
demand (%)  

0.0023% ≅0.00% 9.62% 

Note:  1) These figures have been obtained applying a deterministic availability ratio, i.e. the average 
availability ratio applies to peak demand hours.  A common industry practice is to use a stochastic 
availability ratio.  If we were to apply a stochastic ratio, the number of hours with loss of load would be  
larger. 
 2) The figures pertain to conventional thermic capacity.  Adding hydro capacity and energy 
produced under the regime that applies to renewable energy sources would yield the following values: 
59500 (conservative social optimum), 61050 (capacity that meets peak demand), and 51390 (private 
outcome). 
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