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1. Introduction

The Department of Transportation (DOT) of the Government of the Northwest Territories (GNWT) commissioned a benefit-cost analysis of the proposed Deh Cho Bridge in the summer of 2002.  This benefit-cost analysis is documented in the Nichols Applied Management report entitled “Benefit-Cost Analysis of the Deh Cho Bridge”, dated September 2002.

Subsequent to the completion of the benefit-cost analysis, DOT received a new commercial Vehicle Traffic Forecast for the Mackenzie (or Deh Cho) River crossing.  This forecast, which presents both a Conservative Case and a Probable Case, was prepared on behalf of DOT by Prolog Canada Inc.  

DOT is now basing its planning on the Conservative Case presented by Prolog Canada Inc.  This case presents a community re-supply traffic forecast that is approximately 20% higher than the forecast on which the benefit-cost analysis was based.   The corresponding increase for mine supply traffic is 52%.  This increase in traffic volumes is influenced, among other factors, by:

· updated information on mining construction and operations;

· inclusion of a small impact of pipeline activities in the Mackenzie Valley on traffic on Highway 3; and

· a “traffic lift” that can be expected once the Deh Cho Bridge is in place.

In view of this new information, Nichols Applied Management has updated the key findings of its original benefit-cost analysis.  This document presents the findings of this update.  All estimates in dollar terms are in constant 2002 dollars.

2. Update Methodology

The Prolog Conservative Case commercial traffic forecast changes two key variables in the original benefit-cost analysis:

· the forecasted number of commercial vehicles; and

· the anticipated freight volume.

As noted, the Prolog Conservative Case forecasts more commercial vehicles than the forecast used in the original benefit-cost analysis.  The same holds true for the anticipated freight volume.  However, the increase in freight volume is more than the increase in commercial vehicle numbers because the Prolog forecast assumes marginally higher per vehicle freight volumes than the original benefit-cost analysis.

The update consists of the following:

· introduction of the Prolog Conservative Case traffic and freight volumes into the calculations underpinning the original benefit-cost analysis; and

· recalculating the key benefit-cost analysis variables.

This update focuses on the effects of the new traffic and freight volume forecasts on the project’s internal rate of return.  The internal rate of return (or IRR) is the discount rate that balances the costs and benefits, or, in other words, the discount rate that produces a benefit-cost ratio of 1.0.

The update does not affect the benefits that accrue to non-commercial travelers.  No new traffic forecasts for this segment are available, although the Prolog study suggests that “. . . tourism (non-commercial traffic) is likely to provide the largest increment in new traffic”.  The update also does not affect the estimate of other savings to businesses, related to reduced handling and warehousing.  The original estimate of this benefit is not directly tied to forecasted freight volumes.

3. Update Results

3.1 Benefit-Cost Analysis

Table 1 presents the key results of both the original and updated benefit-cost analyses.  It shows that the project’s IRR increases from 7.9% to 8.5%.  The update result is in line with the sensitivity analysis performed in the original benefit-cost analysis, which indicates an IRR of 8.4% assuming a high traffic scenario.  

The original benefit-cost analysis concludes that the project creates net benefits within the normal range of acceptable returns.  Indeed an IRR of more than 5.0% is often deemed acceptable for many Canadian public sector projects.  The update result further strengthens this conclusion.

Table 1 shows also that the higher commercial traffic forecast increases the net benefit (discounted at 5%) from $32.3 million to $38.6 million, an increase of 19.5%.

Table 1
Comparison of Key Benefit-Cost Analysis Results

	
	Original Benefit-Cost Analysis
	

Update

	Internal Rate of Return
	7.9%
	8.5%

	Costs ($ million 2002, NPV 5%)
	
	

	Total Costs
	59.4
	59.4

	Benefits ($ million 2002, NPV 5%)
	
	

	Other Benefits
	63.5
	63.5

	Cost Savings Commercial Traffic
	28.1
	34.5

	Total Benefits
	91.7
	98.0

	Net Benefit ($ million 2002, NPV 5%)
	32.3
	38.6


The update results reflect a more buoyant economic outlook than the one implied in the original benefit-cost analysis.  Yet higher IRR and Net Benefits would result from using the Prolog Probable Case commercial traffic forecast or from including a “traffic lift” due to the bridge for non-commercial traffic.

3.2 Financial Impact Analysis

The original benefit-cost analysis report includes some comments on a number of potential financial impacts that may accrue to various stakeholder groups and sectors.  These financial impacts are crucially dependent on the bridge financing policies, especially tolls.

Table 2 provides both estimated transportation and other business benefits as calculated in the original benefit-cost analysis and this update. The table shows the benefits in one particular year – 2010 – for illustration purposes.  The total increases each year are in line with traffic; the benefits per tonne remain relatively stable over time. 

Table 2
Estimated Transportation and Other Business Benefits in 2010

	
	Original Benefit-Cost Analysis
	

Update
	

Difference

	Transportation and Business Benefit
	(constant $ 2002)

	Community Re-Supply Ferry
	635,130 
	749,571 
	114,441 

	Community Re-Supply Ice Bridge
	138,070 
	166,633 
	28,563 

	Community Re-Supply Helicopter
	335,686 
	335,686 
	 -

	Other Business Benefit
	1,025,465 
	1,025,465 
	-   

	Mine Supply Ice Bridge
	396,000 
	627,000 
	231,000 

	Total  
	2,530,351 
	2,904,354 
	374,003 

	Transportation and Business Benefit Per Tonne
	($/tonne)

	Community Re-Supply Ferry
	3.83 
	3.24 
	 (0.59)

	Community Re-Supply Ice Bridge
	2.30 
	1.95 
	 (0.35)

	Community Re-Supply Helicopter
	620.00 
	620.00 
	-

	Weighted Average
	4.90 
	3.94 
	 (0.96)

	Other Business Benefit
	4.53 
	3.24 
	 (1.29)

	Total Community Re-Supply
	9.42 
	7.17 
	 (2.25)

	Mine Supply Ice Bridge
	2.00 
	2.18 
	0.18 


The table shows that transportation benefits of the Update Analysis are higher in absolute terms than those of the original benefit-cost analysis.  The per tonne benefits decrease, however, because the update increases both the number of vehicles and the freight tonnage but the latter more than the former.  The mine supply is the exception.  The new Prolog estimate for trucks and freight volume are up relative to the original benefit-cost analysis, but the truck volume is up more than the freight volume. 

The Update Analysis shows that a toll of $6/tonne is higher than the expected benefit for the mine supply traffic by $3.82 per tonne.  This compares with $4 per tonne in the original benefit-cost analysis.

A $6 per tonne toll is also higher than the community re-supply and other business benefit per tonne for traffic diverted from the ice road.  This benefit is calculated at $7.17 per tonne (compared with $9.40 per tonne in the original).  

In the 2010 example year, the Update Analysis and the tonnage forecasts used implies a toll income from commercial traffic of just over $2 million.  As shown in Table 2, the commercial traffic and other business benefits are estimated at $2.6 million.

4. Conclusion

Using the Prolog Conservative Case traffic forecasts as compared to the traffic forecasts used in the original benefit-cost analysis strengthens the conclusion that the Deh Cho Bridge is economically viable.  The internal rate of return – or the rate at which the discounted future costs and benefits are equal – increases from 7.9% to 8.4%.  The project creates net benefits that are well within the normal range of acceptable returns.
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