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efficiency, as more than one dollar is produced in benefit by the program for each dollar of cost. 
When multiple programs are evaluated, they can be ranked by their BCRs. The program with 
highest BCR should be considered for adoption first, before programs with lower BCRs. The 
information from the BCR criterion can be insufficient under certain circumstances, however, so 
it should be used in combination with NPV to inform decision making.

Example of Net Present Value and Benefit-Cost Ratio
Let us assume that two projects are under consideration. Project 1 costs $50 million and gener-

ates $100 million in benefits. Project 2 costs $200 million but generates $400 million in benefits. 
The costs, benefits, NPV, and BCR are illustrated in Table 17.2. As shown in the table, the two 
projects have the same BCR, so we cannot select between these projects on the basis of the BCR 
criterion alone. The NPVs of the two projects are substantially different nevertheless: $50 million 
for Project 1 and $200 million for Project 2. Assuming that budget and other financing constraints 
allow both projects to be considered and 
that no other major projects could be 
combined with Project 1 to generate an 
equal or greater aggregate return, the 
decision makers should select Project 2 
on the basis of the NPV criterion.

The internal rate of return (IRR) 
approach measures the rate of growth a 
project is expected to generate. It com-
pares the derived internal rate of return 
of a project with a predetermined 
required rate (also known as a hurdle rate) of return. A project’s IRR is calculated by solving for 
the discount rate in the NPV equation (presented earlier) so that the NPV equals zero. The IRR 
of a program measures the return on investment, and it is widely used in business decision mak-
ing. It is also intuitive and can be easily used in comparing dif ferent potential investment options. 
However, the use of IRR as an evaluation criterion can run into dif ficulties as well. The NPV 
equation is nonlinear, so the solution is not always uniquely defined. In that case, the analyst will 
face dif ficult choices among multiple and competing solutions. There are other technical reasons 
(including the need to assume an equal rate of return) that lead us to not recommend IRR as the 
primary criterion for CBA. Similar to BCR, however, IRR can be used in combination with the 
NPV criterion in CBA decision making.

Theoretically unsound criteria, such as payback period and accounting rate of return, are 
found in government and business CBA decision making. The payback period method concerns 
the length of time in which a project could recover its investment. The sooner a project can earn 
back its initial investment, the more efficient and the safer the project is. But a project’s payback 
period is an incomplete measure of efficiency because it omits the cash flows after the payback 
period. On the other hand, the accounting rate-of-return rule divides the total earnings from the 
project by the project’s total investment. This is also flawed as an evaluation method because it 
does not account for TVM. Therefore, these two methods are not recommended as primary rules 
to follow in cost-benefit analysis.

Performing Sensitivity Analysis

Sensitivity analysis is an important part of well-conceived and well-conducted cost-benefit analy-
sis. New and more advanced techniques have been developed for sensitivity studies in recent 
years, and the application of sensitivity analysis in CBA is expected to grow in the future. Broadly 

Table 17.2

Costs, Benefits, Benefit-Cost Ratio, and Net Present 
Value for Two Hypothetical Projects

Project 
Designator Costs Benefits

Benefit-Cost Ratio 
(BCR)

Net Present Value 
(NPV)

Project 1 $50 million $100 million 2 $50 million
Project 2 $200 million $400 million 2 $200 million


