TO: 

Manager, Financial Analysis

FROM:
George Lyons

DATE: 
Mon, 12 Nov 2001

SUBJECT:  Improvements to dangerous highway

This memo is in response to the three alternative improvements to the dangerous highway.  There are many factors that must be taken into consideration for each of these alternatives, most importantly the value of life, so I have included four different attachments, one for each cost of life.  As you will see, the cost of life by itself greatly affects the outcomes of each alternative.

Cost of human life - $250,000:

First I found the total annual costs for Alternative A, which came out to be $2,900,000.  Then I found the total annual benefits from this alternative, which came out to be $2,762,000.  Already we can see that the costs are more then the benefits.  Now I brought these to present worth and included the initial cost of $38,000,000.  By using the benefit-cost ratio method, I found the ratio to be 0.426.  This number is unacceptable because it will lose more money than the current highway, even if it saves more lives.  I used the exact same method for Alternative B and C and found their benefit-cost ratio to be 0.283 and 0.679 respectively.  See attachment 1 for a detailed description of all of my calculations.  From these numbers alone I cannot come to a conclusion for which method is better because I need to take into account different values of human life.

Cost of human life - $400,000

Using the same method as above, I found Alternative C to be the best choice, but the benefit cost ratio was still under one.  When the value of a human life is below $400,000 none of these alternatives save any money at all, but they do save lives.  See attachment 2 for a detailed description of my calculations.

Cost of human life - $1,000,000

At this price of human life, Alternative A and C both have a benefit-cost ratio over one.  Alternative A comes out to be 1.235 and Alternative C is 1.249.  These numbers are very close and if I could keep the cost of human life at a constant value I would chose Alternative A to be the best alternative because it saves the most lives and also saves money in this case.  Alternative B is 0.480 in the benefit-cost ratio, which is far below the accepted value of one.  See attachment three for more details to my calculations.

Cost of human life - $2,500,000

With this price both Alternative A and C come out to be even better than when the value of life is at $1,000,000.  Alternative A has a benefit-cost ratio of 2.854 and Alternative C has a ratio of 2.388.  Alternative B is still under the required value for the benefit-cost ratio so now I will no longer consider it for an alternative.

For all of these different costs of life Alternative A is sometimes better, and Alternative C is sometimes better.  We know that Alternative A has the largest initial cost and most increased travel annually, but it saves the most lives – six more per year than Alternative C.  If the value of human life were over $1,000,000, I would certainly recommend that Alternative A is the best choice because it saves the most money and lives.  Utilitarianism would strongly support Alternative A because it saves the most lives and would make the most money.  Overall, with these outcomes, the people’s whose lives are saved and the management are happier. Kant would agree that Alternative A is the best because he would strongly support saving lives.  Kant would sacrifice costs to save a human life.  

When the value of human life is $400,000 or less, Alternative A and C both have a benefit-cost ratio under one so it is hard to determine which one is best.  Alternative C has the least loss at these lower values of life, but it saves the least amount of lives.  Alternative C is the most conservative because it costs the least and saves the least, while Alternative A can be very risky because at low values of human life it loses close to $40,000,000, but it will save 120 lives more than Alternative C over the 20 year span.  Utilitarianism would say that both the management and drivers with the longer driving time would be unhappy, but more people’s lives would be saved.  Since everyone is equal it is hard to say many people should be inconvenienced to save a few lives.  Kant would definitely agree that Alternative A is the best because of his respect for people and human life.

In making my finial decision I will have to go with Alternative C because it is conservative.  At low values of human life it does not lose as much money than the other alternatives because it has the lowest initial cost.  Also, it has the lowest increase in travel, which everyone will benefit from.  On the downside it saves the least lives, but overall, with the uncertainty of the value of human life, it is the safest from an economic point-of-view.   I will have to recommend Alternative C.

