


Notice the weights, adding up to 8,760 hours 
(in thousands) to give the right monetary units

We also annualize the fixed cost of building 
power plants,  here 20 years at 5%



Notice this is a slightly different tec file, we have the 
possibility to add new gas and there are fixed costs.



This is the same as before, just 
adding gas investment, we will use 
the function itself to find the best 
investment but investment is 
exogenous (not solved for)

….



Only difference is that I added total surplus 
and firm profits to the output, so that we can 
look for the optimal point for different values 
of investment.



Notice a quick way to evaluate and 
plot an outcome for different input 
parameters

We can see the zero profit condition at 
around 0.5 GW



This is a competitive equilibrium. The 
zero profit condition maximizes 
surplus in the market.

This is consistent with the Boiteux 
result: the rents created by the prices 
in the market lead to optimal entry.



Here we maximize surplus directly by 
adding fixed costs to objective, much 
better as there are several 
technologies so the “zero profit” trick 
is not very elegant



As an update, notice that we allow for 
a carbon tax in the model penalizing 
dirty production 

The objective function now includes 
the cost of capital

We have a new variable K, investment

I define costs and gross surplus as separate variables to 
make everything more readable



Notice that now capacity for new 
sources is defined by the capital that 
we chose to install in the model (m.K)



We solve and output as before



We get the same equilibrium as before

What if we add a carbon tax?

Only wind now



We can repeat optimal entry with 
mixed integer programming, allowing 
for conduct/market power and 
investment.



We have a new binary variable for 
building a technology

The u2 condition works a bit different 
here but achieves the same outcome. 
Key: we avoid multiplying two 
variables, u2 and K.



We define profit and establish that, if 
there is any investment, profits need 
to be zero.



We recover the original equilibrium 
and the equilibrium with the tax.
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