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The Value of Money

• Time Value of Money:  Interest

• Interest can be compounded discretely or 
continuously.

• Using continuous interest calculations 
simplifies the solving of differential 
equations.

• The future worth, F, of a present amount, P 
after t years at the rate I per year is:

• F = P eit

• The present worth of a discrete cash flow in 
the future is:

• F = P e-it 



Interest…..continued

• It is possible to correct for the time value 
of money by expressing all costs in terms 
of their present worth and then 
computing an overall sum extended for a 
specified T-year time horizon.

• Lifetime levelized cost

• A levelized (uniform) annual rate of 
expenditure ($/yr)can be calculated by 
equating present worth over a specified T-
year time horizon.



Interest….continued

• Estimating the cost of electricity 
generation

• Capital-Related Costs + Operating and 
Maintenance Costs + Fuel Costs

• 1998 Production Costs of energy in the US

• Nuclear 2.13 cents/kwhe

• Coal 2.07

• Gas 3.30

• Oil-fueled 3.24



Levelized energy costs



Table 5.3



Table 5.3 continued



Current  versus Constant-Dollar Comparisons

• Business people and engineers use then-
current (market) dollars and “nominal” 
interest rates

• Economists often use constant dollar 
estimate (inflation is not considered, 
“real” interest rates).

• Current dollar estimates always are 
higher than constant-dollar cost 
estimates.

•



Simple Payback

• Payback time in years (TPB ) = initial 
capital cost $/ incremental annual 
savings, $/yr



Economy of Scale

• Economy of Scale – bigger is cheaper per 
unit output.

• Learning Curve – savings are achieved by 
mass production of a single product. As 
the product is made the cost of producing 
items decreases with time.



Learning Curve



Learning Curve costs



Economy of Scale/equations



Allowing for Uncertainty

• Use standard deviation to bracket the 
uncertainty of costs

• The Monte Carlo Method

• Concoct a PDF and integrate to develop a 
CDF distribution.

• Randomly select a data input set for your 
variables.

• Calculate the results many times and obtain 
the average outcome and variances.



Uncertainty….continued

• Decision Tree Method

• Similar to the Monte Carlo method but more 
restricted.

• You are selecting the most likely scenarios 
from the potential list.

• Calculate probabilities/outcomes from this 
shortened list.



Monte Carlo Method



Monte Carlo continued…..



Decision Tree Method



Accounting for Externalities

• Externalities are costs that are not 
reflected in market price. See Figures 5.8 
and 5.9.



Externalities



Estimating Costs of Externalities



Costs of Externalities



Costs of Externalities



Conclusions

• Traditional economics can be applied to 
energy economics.

• Externalities cause concern for the 
environment and must be accounted for 
in any comprehensive analysis of the 
energy crisis.

• Costing externalities is still a problem for 
most impacts.  

• Estimates of the costs of externalities can 
change environmental decision making.


