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Objectives 

Understand:  
 

1. Why we discount 
 

2. How we discount 
 

3. What discount rate to use 
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Introductory exercise 
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Time value of money 

• There are three reasons why a dollar 
tomorrow is worth less than a dollar today: 

1. Time preference  
2. Inflation  
3. Uncertainty/risk 
 

Presenter
Presentation Notes
Time preference: Individuals prefer present consumption to future consumption. To induce people to give up present consumption you have to offer them more in the future.
Inflation: When there is monetary inflation, the value of currency decreases overtime. The greater the inflation, the greater the difference in value betweena dollar today and a dollar tomorrow.
Uncertainty/risk. If there is any uncertainty (risk) associated with the cash flow in thefuture, the less that cash flow will be valued. 
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Discounting over Time  

•  Many projects stretch over 
time (years) 
 

•  Need mechanism to value 
costs and benefits in different 
time periods – so we can 
make comparisons and 
aggregations 

 

Presenter
Presentation Notes
Would you say that you are indifferent between taking $100 today and waiting to have $100 a year from today?

How do they compare?  Economics uses the real interest rate to help us determine the value of future benefits and costs.  
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Discounting over Time  
 

•  If invest in the market today, you will have (1+r) more value 
next year where r is the interest rate 
 

•  In year t the value of your investment will be (1+r)t 
 

•  Something in year t is therefore worth 1/(1+r)t today  
 

•  Adjusting future dollars to make them equivalent to today is 
“discounting” 

Presenter
Presentation Notes
Would you say that you are indifferent between taking $100 today and waiting to have $100 a year from today?

How do they compare?  Economics uses the real interest rate to help us determine the value of future benefits and costs.  
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Example of Discounting 

•  Invest $100 today at 4% real interest rate  
      Funds worth $149 in 10 years and $219 in 20 years 

 
•  $149 in 10 years discounted to today =$100 today 
• $219 in 20 years discounted to today  = $100 today 
 
• $100 in ten years, discounted to today = $100/149=$67 
• $100 in 20 years, discounted to today = $100/219=$46  

 

Presenter
Presentation Notes
Real interest rate – different than the nominal interest rate that includes inflation
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Is Discounting Controversial? 

• Economists do not view discounting as controversial 
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Is Discounting Controversial? 
 

•  Discounting viewed as controversial by some because it 
makes projects with high initial costs and far distant benefits 
look less attractive 
 

•  People who want the project will argue for using a lower 
discount rate and people who do not want the project will 
argue for using a higher discount rate 

 
• Discount rate should be set equal to the market rate of 

interest- should not vary from one project to another  
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What Rate Should Be Used? 

• The Real Interest Rate (r ) should be used for discounting 
 

• The real rate is the interest individuals get from savings and 
the rate used for borrowing taking out inflation (rise in all 
prices relative to a currency) 
 

•  If nominal interest rate (n) used, need to include inflation (I) 
in every calculation 
 

•  r = n-I  

Presenter
Presentation Notes
Sources: World Bank (Dec 2008) Economics of Adaptation to Climate Change_Methodology Report

Most adaptation projects, with the exception of long-lived infrastructure, are unlikely to have a life that would extend beyond 2050. 

The timing of the realization of costs and benefits of projects is a critical factor in selecting an acceptable social discount rate. If they are both realized over the near term, it is reasonable to apply discount rates as revealed by societies’ preferences in allocating their consumption and investments. 

On the other hand, if project benefits affect not just the current generation but future generations as well, then the choice of the appropriate rate of discount becomes an ethical issue. Based on the famous Ramsey Rule (r = δ + η.g, where r denotes the discount rate, δ the rate of pure time preference, η the coefficient of relative risk aversion, and g the per capita growth rate of consumption), according to which the social discount rate is equal to the sum of the pure rate of time preference and the coefficient of relative risk aversion times the per capita growth rate of consumption, the ethical issue comes down to a choice of two parameters—the rate of pure time preference and the coefficient of relative risk aversion. While a low value of the rate of pure time preference implies intergenerational equity, a high value of the coefficient of relative risk aversion implies equity over space and time. Thus for long-lived investments, and in the interest of consistency of methodology across country case studies, it may be best to resort to sensitivity analysis that allows for a range of discount rates rather than settling on one rate. 

Interestingly, in a survey of 2160 economists, Weitzman (2001) found only 49 economists who believed the appropriate rate of discount for BCA should be zero or less. The sample produced a mean discount rate of approximately 4 percent; however, the discount rate did vary with the length of the project, falling as the life of the project increased. 
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How is interest rate chosen? 
• Assemble all possible choices of investments (equipment, buildings, 

infrastructure, education) from best (highest return) to worst 
(lowest return)   

 

Investment, I 

Investment 
Function, I(r) 

Real interest 
rate, r 

Presenter
Presentation Notes
Sources: N.G. Mankiw.  Macroeconomics.  2007.

The opportunity cost of that capital is the real rate of return you could have earned from savings

As real interest rate falls, it becomes cheaper to invest and so firms would want to investment more (and vice versa)
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How is Interest rate Chosen? 
• How much each person would save depending on interest rate 

promised 
 

Savings, 
S 

Real interest 
rate, r 

Savings, s 

Savings 
Function, S(r) 

Presenter
Presentation Notes
Sources: N.G. Mankiw.  Macroeconomics.  2007.

As real interest rate rises, it becomes more attractive to save (and get a higher return) than to consumer  (and vice versa)
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How is Interest rate Chosen? 
 

• The real interest rate is determined by the balancing of 
investment and savings- averaged 4% for last 150 years 

 Real interest 
rate, r 

Market real 
interest rate 

Investment, I 
Savings, s 

Presenter
Presentation Notes
Sources: N.G. Mankiw.  Macroeconomics.  2007.

The real interest rate is determined by the interaction of these choices to save and invest, where the equilibrium point represents an efficient point where the marginal cost of investment equals the marginal benefit of savings.  These reflect preferences of the market as a whole.
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Discounting and Present Value 

•  Discounting is a calculation that tells us how much future 
benefits/costs are worth today (their present value): 

 

Present Value = Future Value * 1 / [(1+r)^t)] 
 

r = real interest rate 
t = time period for future value 
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Discounting – Another Example 

Presenter
Presentation Notes
Assume a project provides $100 worth of benefits every year for 5 years 

 We can calculate the present value of the $100 in each year as well as the total benefits:
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Discounting - Caution 

• Although society may wish to change their market rate of 
interest (and thus their discount rate) by changing their 
overall saving, one should not use a different value of 
time (discount rate) for different projects  

 
•  Using a lower (higher) discount rate for a single project 

implies that project will earn less (more) than all other 
investments facing society 
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Key messages 

• Why discount? Because we need mechanism to value 
costs and benefits in different time periods – so 
comparisons and aggregations can be made.  
– Cost or benefit in future is worth less than same cost or 

benefit now. Need to account for this.  

 
• How discount? Calculate present values.  

 
• What discount rate to use? Market real interest rate.   
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Additional materials 

• Online tutorial: 
http://hspm.sph.sc.edu/COURSES/ECON/Dis/Dis.html 
 

• Boardman, E.A., Greenberg, D.H., Vining, A.R. 
and Weimer, D.L. 2006 Cost-Benefit Analysis: 
Concepts and Practice, 3rd edition. 
– Chapter 10  

 

http://hspm.sph.sc.edu/COURSES/ECON/Dis/Dis.html�
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Vinaka vakalevu, fa’afetai lava, 
Diolch yn fawr 

Questions? 
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