Ahmed Shohayeb                                                                                                 
Class notes for Sunday, 16 July, 2006
This is an example for choosing the best proposal for an investment using the Benefit/Cost Ratio:

Incremental B/C Analysis of Multiple Exclusive Alternatives
Source: Blank And Tarquin, Engineering Economy, pp. 317-319.
 

The Economic Development Corporation (EDC) for the city of Bahia, California, and Moderna County is operated as a not-for-profit corporation. It is seeking a developer that will place a major water park in the city or county area. Financial incentives will be awarded. In response to a request for proposal (RFP) to the major water park developers in the country, four proposals have been received. Larger and more intricate water rides and increased size of the park will attract more customers, thus different levels of initial incentives are requested in the proposals. One of these proposals will be accepted by the EDC and recommended to the Bahia City Council and Moderna County Board of Trustees for approval.  Approved and in-place economic incentive guidelines allow entertainment industry prospects to receive up to $500,000 cash as a first-year incentive award and 10% of this amount each year for 8 years in property tax reduction. All the proposals meet the requirements for these two incentives. Each proposal includes a provision that residents of the city or county will benefit from reduced entrance (usage) fees when using the park. This fee reduction will be in effect as long as the property tax reduction incentive continues. The EDC has estimated the annual total entrance fees with the reduction included for local residents.  Also, EDC estimated the extra sales tax revenue expected for the four park designs. These estimates and the costs for the initial incentive and annual 10% tax reduction are summarized in the following table

 

Estiniates of Costs and Benefits, and the Incremental B/C Analysis 6 Four Water Park Proposals.
	 
	Proposal 1
	Proposal 2
	Proposal 3
	Proposal 4

	Initial incentive, $
	250,000
	350,000
	500,000
	800,000

	Tax incentive cost, $/year
	25,000
	35,000
	50,000
	80,000

	Resident entrance fees, $/year
	500,000
	450,000
	425,000
	250,000

	Extra sales taxes, $/year
	310,000
	320,000
	320,000
	340,000

	Study period, years
	8
	8
	8
	8


In any normal case of comparison by Benefit/Cost ratio, we do 2 steps:
· Screening: making sure that each option’s B/C ratio individually is greater than 1. If it is less than 1, then it is excluded from the beginning.
· Selection: we cannot compare the B/C ratio of each case right away, but we have to do a pair wise comparison (as applies on the ROR)

In our case: the screening step is overlooked as we only have the annual benefits of each proposal relative to each other, and not the actual values of the benefits of the tickets returned to the government. 

Note: cash flows are taken into account form the government’s pint of view.

Solution
You may refer to this link having the excel sheet shown below, with the solution of this example in case you would like to look at the values shown and look at the equations.
http://datacenter.aucegypt.edu/gaafar/Economy/Example_345_July_13.xls
	
	1
	2
	3
	4
	

	Initial incentive, $
	250,000
	350,000
	500,000
	800,000
	

	Tax incentive cost, $/year
	25,000
	35,000
	50,000
	80,000
	

	Resident entrance fees, $/year
	500,000
	450,000
	425,000
	250,000
	

	Extra sales taxes, $/year
	310,000
	320,000
	320,000
	340,000
	

	Study period, years
	8
	8
	8
	8
	

	
	
	2-1
	3-2
	4-2
	

	Initial incentive, $
	
	100,000
	150,000
	450,000
	

	Tax incentive cost, $/year
	
	10,000
	15,000
	45,000
	

	Resident entrance fees, $/year
	
	50,000
	25,000
	200,000
	

	Extra sales taxes, $/year
	
	10,000
	0
	20,000
	

	Study period, years
	
	8
	8
	8
	

	AW of Initial Incentive
	
	$16,746.78 
	$25,120.16 
	$75,360.49 
	

	Total Annual costs
	
	$26,746.78 
	$40,120.16 
	$120,360.49 
	

	Total Annual Benefits
	
	$60,000.00 
	$25,000.00 
	$220,000.00 
	

	B/C
	
	2.24
	0.62
	1.83
	

	Decision
	
	Yes
	No
	Yes
	

	
	
	
	
	
	


By pair wise comparison:

Proposal 2 minus proposal 1 gives a B/C ratio greater that one, and so 2 beats 1. 

Proposal 3 minus proposal 2 gives a B/C ratio less than one, and so 3 losses to 2.

Then, proposal 4 minus proposal 2 gives a B/C ratio greater that one, and so 4 beats 2 and therefore 4 beats all other options. Proposal 4 wins.
Note:
To find out the maximum number of pair wise comparisons in any case, it depends on whether the case is a combination (order is not importance) or is a permutation case (order is of importance).

In case of combination which is the case in the example illustrated above,

Max number of pair wise comparisons = (nr) = n! / (r!*(n-r)!) 
Where n = number of options

and r = number of options you can compare at a time

In the case of the example illustrated above:

Max number of pair wise comparisons = (nr) = n! / (r!*(n-r)!) = 4! / (2!*(4-2)!) = 6
But we did not need 6 times as 3 were enough to determine the best option. But would not be enough if we wanted to rank all options.

Model answers for today’s quiz:

B/C of A = 1.24

B/C of B = 1.25

B/C of A-B = 1.19

So A is better

