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Discount factors 
(PV of value of $1 in  year t with r%)

Years 1% 2% 5% 10%

1 0.9901 0.9804 0.9524 0.9091

2 0.9803 0.9612 0.9070 0.8264

5 0.9515 0.9057 0.7835 0.6209

10 0.9053 0.8203 0.6139 0.3855

20 0.8195 0.6730 0.3769 0.1486

50 0.6080 0.3715 0.0872 0.0085

… … … … …

100 0.36971 0.13803 0.0076 0.0001



Investment criteria : Net Present Value: NPV

where Bt = Benefits in year t

Ct = Cost in year t
r = discount rate
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NPV  > 0  è Invest

NPV  < 0  è Do not Invest
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Investment criteria : Benefit-Cost ratio

667,773
611,296 = 1.0923B-C ratio =

B-C ratio  > 1  è Invest

B-C ratio  < 1  è Do not Invest



• IRR = Discount Rate ( r ) at which NPV =0 
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• IRR >  borrowing rate (hurdle rate) è invest
• IRR <  borrowing rate (hurdle rate) è do not invest

Investment criteria : Internal Rate of Return(IRR)

In most cases the IRR is calculated by trial and error. This is accomplished iteratively by guessing different 
interest rates to use in the IRR formula until one is found that causes the net present value to equal zero.



IRR
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40 40 40 40 40100
(1.2) (1.2) (1.2) (1.2) (1.2)

NPV = - + + + + + 19.62=

2 3 4 5

40 40 40 40 40100
(1.3) (1.3) (1.3) (1.3) (1.3)

NPV = - + + + + + 2.58= -

Try r = 20%

Try r = 30%

r at which NPV = 0 is 28.65%

r is too low

r is too high



IRR Limitations
• Multiple IRRs or no IRRs :They occur when a project has nonconventional cash flows. Nonconventional projects are ones that involve outlays 

(cash outflows) not only at the beginning but also later. In other words, for nonconventional projects cash flows change signs more than once.

• Timing of the cash flows can impact the profitability of an investment, but this won’t always be indicated by the 
IRR. As a result, the IRR could conflict with net present value.

• IRR ignores the size of the project. That means the project with the highest IRR won’t necessarily be the project with the highest 
profit. For example

• Option 1: Invest 100 at time 0 and get back 200 at time 1. This results in a 100% IRR, and a gross profit of 200-100 or 100.
• Option 2: Invest 1,000,000 at time 0 and get back 1,100,000 at time 1. This results in a 10% IRR, and a gross profit of 1,100,000 –

1,000,000, or 100,000.

Even though option 1 has a higher internal rate of return, option 2 has the highest profit. 

NPV NPV



Independent and Mutually Exclusive Projects

Independent projects are ones being evaluated that could potentially all be selected as long 
as their projected CFs will produce a positive NPV or generate an IRR greater than the firm's 
hurdle rate. 

• there will be no conflict over whether to accept a project or not regardless of the criterion 
you use.



Independent and Mutually Exclusive Projects

In mutually exclusive projects, all projects are to 
accomplish the same task. Therefore, such projects 
cannot be undertaken simultaneously. only one project 
can be accepted.

• An example of mutually exclusive projects would be 
the option of a manufacturer to (a) expand its existing 
plant or (b) build a new one on a separate site in order 
to increase production capacity. 

• The project that offers the higher NPV and IRR would 
be picked. 

• When deciding to pick between the projects, the NPV 
and IRR decision rules (assuming all are profitable) 
can be in conflict because of time horizon and cash 
flow differences between the two projects.

• If there is such a conflict, you should always choose 
the project with a higher positive NPV.



BCA Example



Climate change adaption project : Household 
rainwater tank project
• Niue, the Republican of the Marshall Island
• Extreme rainfall è higher chance for groundwater contamination è lower water 

supply quality
• Project: household rainwater tank to reduce risk of water supply quality and 

improve water supply services

12

Cost Benefit

1. Purchase of tank

2. Installation cost

3. Maintenance cost

1. Improve water supply quality = avoided medical cost + avoided lost income

2. Improve water supply reliability = value of time saved from not having to collect water 

from reservoir tanks

3. Reduced groundwater pumping costs of 

4. Reduced imports of bottled water



Change adaption project : Household rainwater tank project
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Seawall to prevent coastal erosion (Samoa)
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Seawall to prevent coastal erosion (Samoa)
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Seawall to prevent coastal erosion (Samoa)
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Links to interesting articles about 
discount rate 
1. https://zielonygrzyb.wordpress.com/2011/06/19/discounting-in-the-

economics-of-climate-change/
2. http://grist.org/article/discount-rates-a-boring-thing-you-should-know-

about-with-otters/
3. https://www.sciencenews.org/article/discounting-future-cost-climate-

change
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https://zielonygrzyb.wordpress.com/2011/06/19/discounting-in-the-economics-of-climate-change/
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• With-and-Without Project VS Before-and-After Project.

• Example, irrigation projects for climate change adaptation. 

• The benefit of the irrigation system is changes in agricultural productivity.

Before

Cost and Benefit of a project
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Cost and Benefit of a project
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Cost and Benefit of a project


