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EXAMPLE PROBLEM 7

Present Worth and Benefit/Cost Ratio at a Signalized Intersection

A State Highway Agency utilizes an empirically based systematic approach to compute road user costs.  This simplified method is used to determine the Net Present Worth of road user costs for signalized intersections based on the Level of Service and Traffic Volumes over a 20 year period.  The Agency utilizes these figures as a tool to compare benefits to costs and to help determine the appropriate level of investment for various proposed improvements.  The construction costs for schemes A and B and road user costs for scheme A are shown in the table below.

Proposed Scheme
Road User Costs ($)
Construction Costs ($)

A
3,900,000
1,200,000

B
X
1,000,000

Determine the following:

A) The Net Present Worth of road user costs for proposed intersection Scheme B utilizing the empirically based approach.

B) The Benefit / Cost ratio of road user costs to construction costs for Scheme B compared to Scheme A.

ANSWER:
Part A)
The Net Present Worth of road user costs is $4,540,200 for the 20-year period.

Part B)
For the twenty-year period, road user costs in Scheme B are increased by $3.20 for every dollar saved in construction compared to Scheme A.  Therefore, the Benefit / Cost ratio is –3.20/1.

PART A

STEP 1
Gather traffic data for Year 20 and compute AM and PM peak hour Level of Service analysis.

Traffic Data
Delay/Vehicle (LOS)
Number of Vehicles

Year 20 AM Weekday Peak
33.0 sec (D)
5,371

Year 20 PM Weekday Peak
21.2 sec (C)
5,444

Year 20 Average Daily Traffic
N/A
72,580

STEP 2
Compute Year 20 Daily Delay.


(AM Peak Delay + PM Peak Delay)/2 x 0.7 Average Daily Delay Empirical Factor



(33.0 seconds/vehicle + 21.2 seconds/vehicle)/2 x 0.7 = 18.97 seconds/vehicle

STEP 3
Compute Year 20 Yearly Delay.
18.97 seconds/vehicle x 1 hour/3600 seconds x 6.5* days/week x 52 weeks/year x 72,580 vehicles/day = 129,270 hours/year

*
Based on peak weekday traffic volumes, Saturday and Sunday traffic volumes are equivalent to 1.5 weekdays.

STEP 4
Compute Year 20 Road User Cost.



129,270 hours/year x $14/hour Vehicle Weighted Time Value = $1,816,080/year



Calculated Road User Cost (Includes 50% Reduction Factor)   = $   908,040/year

STEP 5
Convert 20 Year Period Cost to Net Present Worth.



$908,040/year x 0.5 Average Year Factor x 20 years x 0.5 Present Worth Factor



= $4,540,200 (Present Worth Value of 20 years of Road User Costs)

PART B

Alternative
Road User Costs ($)
Construction Costs ($)
Comparison to Scheme A




ΔRUC
ΔCC
B/C Ratio

Scheme A
3,900,000
1,200,000
N/A
N/A
N/A

Scheme B
4,540,200
1,000,000
+640,000
-200,000
-3.20 / 1

Notes:
ΔRUC = Change in Road User Costs between evaluated scheme and scheme A.

ΔCC = Change in Construction Costs between evaluated scheme and scheme A.

B/C ratio = (ΔRUC) x (-1)/(ΔCC) x (-1)

Benefit / Cost Ratio analysis:

a)
If both the B and C values are positive, it is a win-win alternative scheme.

b)
If both the B and C values are negative, it is a lose-lose alternative.

c)
If one of the B or C values is negative and one of the B or C values is positive, it is beneficial if the benefits outweigh the costs.
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