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1-2I-73 Location Study Benefit Cost Analysis

Figure 1-1
I-73 PROJECT MAP FOR BENEFIT COST ANALYSIS

Approved Location Corridor







I-73 Location Study 2-1 Benefit Cost Analysis 

2.0 RESULTS 

As discussed in the earlier section, MicroBENCOST requires detailed input data for the base case and the 
ALC.  Based on the input provided by the user, the program provides detailed output.  It reports costs “before” 
and “after” improvements on both base case and proposed facilities.  Then it calculates the savings/ benefits 
by comparing the “before” and “after” costs.  In addition, the model also calculates summary of benefits, 
costs, and measures of economic feasibility.  TTaabbllee  22--11 shows a summary of the discounted benefits, costs, 
and the key economic measures for the proposed I-73 Corridor. 

Capital cost includes the cost of constructing the facility.  Benefits represent the difference in travel time cost, 
vehicle operating cost and accident costs between the base case and the ALC.  Agency cost is the cost 
incurred by VDOT, calculated as the total cost of construction plus maintenance and operation less the 
salvage value.  NPV, net present value, is the difference between the discounted user benefit and discounted 
agency cost.  BCR, benefit-cost-ratio, is the ratio derived by dividing the discounted user benefit by the 
discounted agency cost. 

 

Table 2-1: SUMMARY OF USER BENEFIT AND COST 

(Millions of 2004 Dollars using 7% Discount Rate) 

Measures Project 1 Project 2 Project 3 Project 4 All Projects 

Capital Cost $213.489 $276.773 $437.512 $506.112 $1,433.886 

Benefits $290.016 $293.132 $558.703 $323.522 $1,465.374 

Agency Cost $189.075 $242.961 $412.59 $474.122 $1,318.757 

NPV $100.941 $50.171 $146.104 ($150.599) $146.617 

BCR 1.534 1.206 1.354 0.682 1.110 

Project 1: I-81 to Elm Avenue 
Project 2: Elm Avenue to Rte 668 
Project 3: Rte 668 to Sydnorsville 
Project 4: Sydnorsville to VA/NC state line 

 

TTaabbllee  22--11 shows that Project 1 (Between I-81 and Elm Avenue) has a positive NPV and a BCR over 1.0.  This 
is an urban section through the City of Roanoke carrying between 75,000 and 95,000 vehicles per day.  The 
benefit to the existing traffic in terms of higher level of service and faster travel time at comparatively smaller 
improvement cost produces these positive results. 

Project 2 (between Elm Avenue and Rte 668) carries between 35,000 and 56,000 vehicles per day.  This 
section has more structures and goes through the Blue Ridge Parkway just north of Rte668.  Although Project 
2 has a positive NPV and BCR higher than 1.0, because the total cost to the agency is much higher it results 
in a lower NPV and BCR as compared to Project 1. 

Project 3 (between Rte668 and Sydnorsville) shows a positive NPV and a BCR higher than 1.0.  This section 
provides an alternative to US220 and acts as a bypass of Boones Mill, Rocky Mount and Sydnorsville.  The 
new facility (I-73) and the existing US220 are almost equal in distance, but I-73 provides a faster travel option.  
Existing traffic benefits from travel time savings provided by the new facility. 

TTaabbllee  22--11 shows that Project 4 (between Sydnorsville and VA/NC state line) has a negative NPV and BCR 
less than 1.0.  This section is almost 30 miles in length (existing facility is 28 miles in length) and serve as a 
bypass on the east side of Martinsville.  Martinsville already has a bypass on the west side and carries 
approximately 18,000 vehicles per day.  The negative NPV and less than 1.0 BCR is a result of low traffic 
volume, negligible travel time savings, a large capital investment, and increased cost of maintaining the 
existing western bypass plus the proposed eastern bypass. 
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In summary, using a 7.0 percent discount rate, the total project BCR of 1.110 provides a clear indication that 
this is an economically viable long-term investment.  A sensitivity analysis was conducted to test the impact of 
the changes in the travel demand and discount rate. 

2.1 SENSITIVITY ANALYSIS 

The result of the BCR is only as good as the assumptions that go into the analysis.  Some of the assumptions 
such as the discount rate and traffic forecasts have a direct and material impact on the outcome of the 
analysis. Therefore, a sensitivity test was conducted to test the impact of the change in traffic forecast and the 
discount rate. 

• Traffic volume – Travel on an interstate highway saves time and money.  The traffic forecast is directly 
correlated to the amount of benefits derived from this investment.  Traffic forecasts could be higher or 
lower than estimated volumes.  Therefore a conservative approach was taken to gauge the impact of 
under-estimating traffic volume by ten (10) percent.  Table 2-2 shows that if traffic forecast was reduced 
by ten percent, the sections north of Sydnorsville still exhibit a positive NPV and a BCR greater than 1.0.  
As expected, the section south of Sydnorsville shows a negative NPV and BCR less than 1.0.  However it 
should be noted that the ten (10) percent change in traffic volume is not significant and the entire project 
still exhibits a BCR greater than 1.0. 

Table 2-2: SENSITIVITY TEST  
TRAFFIC FORECAST/GROWTH REDUCED BY 10% 

Summary of User Benefit and Cost 

(Millions of 2004 Dollars using 7% Discount Rate) 

Measures Project 1 Project 2 Project 3 Project 4 All Projects 

Capital Cost $213.489 $276.773 $437.512 $506.112 $1,433.886 

Benefits $283.366 $290.415 $558.355 $313.332 $1,445.468 

Agency Cost $189.075 $242.961 $412.599 $474.122 $1,318.757 

NPV $94.291 $47.454 $145.756 ($160.789) $126.712 

BCR 1.499 1.195 1.353 0.661 1.096 

Project 1: I-81 to Elm Avenue 
Project 2: Elm Avenue to Rte 668 
Project 3: Rte 668 to Sydnorsville 
Project 4: Sydnorsville to VA/NC state line 
 

• Discount Rate – The OMB’s recommended 7.0% discount is very conservative and has not changed in 10 
years despite the lower interest environment that has dominated the money market recently.  As 
discussed in the earlier section, in January 2003, OMB reported 10 and 30-year historical rates at 2.5% 
and 3.2% respectively.  In the last week of November 2004, 30 year Treasury bonds were sold with a 
yield of 4.84%.  Therefore, a discount rate of 4.84% was used in the sensitivity test.  Table 2-3 indicates 
the impact of a lower discount rate.  Although the section south of Sydnorsville still shows a negative 
NPV, the BCR is very close to unity.  The overall project now has a positive NPV of $621 million and a 
1.517 BCR.  Therefore, at a discount rate of 4.84%, the proposed project makes more economic sense. 
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Figure 2-1: NET PRESENT VALUE VERSUS DISCOUNT RATE 

 

 

   Values along vertical axis are in thousands of dollars ($000) 
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