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ECONOMIC AND FINANCIAL ANALYSIS 
 

A.  The Investment Program 
 

1. The economic analysis of the proposed interventions has been carried out in accordance 
with the Asian Development Bank (ADB) Guidelines for the Economic Analysis of Projects.1 Under 
the prescribed framework, the analysis quantifies and values the expected benefits and costs 
produced by the project, comparing the proposed investment program with the conditions without 
such an investment. The with-project case restores the road condition to good condition 
(international roughness index, IRI = 3), while in the without-project case, under the current road 
maintenance program, there is gradual deterioration to the point where almost the entire road 
network is in poor condition (IRI = 9).2 The improved roads in the with-project case included 
estimation of the vehicle operating costs (VOC) savings and value of time (VOT) savings for each 
vehicle type, with normal traffic growth, to derive incremental benefits. Generated traffic estimates 
the increased traffic arising near large towns as a function of time savings and uses half the 
associated VOC and VOT savings, as is standard practice. Similarly, road safety improvements 
in the with-project case provide benefits over the without-project case, calculated as a reduction 
of accidents occurring today and in the future as a function of increased traffic. Additional benefits 
include rehabilitation avoided, the reduced costs from fewer extended road closures, and the 
economic value of greater commercial activity arising from the trade and logistics platforms. The 
estimation of incremental costs derives from the engineer’s estimates, minus the Department of 
Works (DOW) current maintenance regime on the 430 kilometer (km) section of the Highlands 
Highway. The analysis covers three tranches extending over a 10-year period, 2017–2026, with 
special attention to the first tranche.  
 

B. Methodology 
 

2. The methodology supporting this economic analysis draws on standard cost–benefit 
analysis as found in the evaluations of other typical road projects (VOC, VOT, and road safety 
improvements). It is also extended to include generated traffic as well as the significant economic 
benefits arising from the road’s greater resilience to climate change (precluded road closures and 
major rehabilitation as a result of improved and higher standard and costed engineering design), 
and the benefits associated with greater commerce arising from the trade and logistics platforms.  
 

3. The analysis accounts for all costs and benefits over a 25-year period. The last year 
includes a residual value of the project beyond the 25-year period of analysis, derived from 58.3% 
of the project’s net present value of future benefits, where the percentage represents the 
remaining 35 years life out of a total 60-year life for the road and bridges.   
 

4.  The standard analysis for road projects uses IRI, with associated VOC estimates derived 
from the Roads Economic Decision (RED) model developed by the World Bank. The VOT 
estimates derive from the shadow wage rates based on the minimum wage for scarce labor and 
the assumed income for surplus labor. The estimation of safety benefits employs crash reduction 
factors (CRFs) to estimate the lives saved and serious injuries reduced, and then employs the 
International Road Assessment Program (iRAP) methodology to value the lives saved. 3   
 

                                                
1  ADB. 1993. Guidelines for the Economic Analysis of Projects. Manila.   
2  In fact, significant sections of the road in the without-project scenario are currently far worse than poor condition, 

i.e., IRI > 9. By design, an IRI of 3.0 will be targeted, but note that given uncertainty, the performance indicator in 
the Design and Monitoring Framework for the investment program targets an IRI of 4.5 or less. 

3  iRAP. 2007. The True Cost of Road Crashes. London. 

http://www.adb.org/Documents/RRPs/?id=XXXXX-XX-X
http://www.adb.org/Documents/RRPs/?id=XXXXX-XX-X
http://www.adb.org/Documents/RRPs/?id=48444-002-3
http://www.adb.org/Documents/RRPs/?id=48444-002-3
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5. Attempts to understand the economy of the Highlands Region focused on agricultural 
activity, and in particular, the many smallholders who grow and trade increasingly large volumes 
of fresh produce. Interviews with shippers, traders, and farmers indicate the agriculture sector of 
the Highlands Region provinces produces approximately $400 million of output per year, including 
approximately $70 million dollars or more of fresh produce. The majority of the region’s output is 
transported on the Highlands Highway to consumers in Lae, Port Moresby, Rabaul, and beyond. 
The study of the Highlands Region economy included discussions with coffee traders, fuel 
suppliers, and others, which was used to measure the benefits of reduced road closures and 
benefits from increased opportunities resulting from the proposed trade and logistics platforms.   
 

1. Road Condition 
 

6. The Asset Management Branch in the DOW conducted a visual road condition survey in 
2014, and that data was made available to this study. The average IRI for the 430 km alignment 
is 8.8; Chimbu has easily the roughest roads with an average of 19.0 IRI and the maximum single 
100-meter value of 70.1 IRI. The with-project scenario assumes all 430 km are in good condition 
by year 10 and remain so for the remainder of the 25-year analysis. In contrast, the without-project 
scenario assumes gradual deterioration such that 81% are in poor condition in year 10, and 
remain so for the remainder of the analysis. 
 

2. Traffic Volume 
 

7. The normal traffic estimates derive from five traffic counts at different sections of the 
Highlands Highway conducted in late 2016 (Table 1).  
 

Table 1: Base-Year Normal Traffic, 2016 

  
 Road Section 

 
 

AADT 

 
Short 

(%) 

 
Bus 

(%) 

Light 
Truck 

(%) 

 
Mediu

m 
Truck 

(%) 

Heavy 
Truck 

(%) 

 
Artic. 
Truc

k 

(%) 

Kagamuga – West Chimbu Border 1,200 69.4 25.5 7.2 4.3 6.4 5.4   

Chimbu  1.418 58.7 21.6 6.1 3.7 5.4 4.5 

East Chimbu Border – Goroka    929 55.1 24.0 6.8 1.2 8.3 4.5 

Goroka – Wateraisa   1,687 59.6 23.7 6.7 1.4 5.9 2.5 

Wateraisa – Nadzab 1,100 47.4 21.9 6.2 4.8 11.7 8.0 

AADT = .annual average daily traffic 
a Waterais is the point where the Highlands Highway meets the Ramu Highway.  
Source: Consultant estimates on the basis of Asset Management Branch data and traffic counts.   

 
8. The basis of normal traffic forecasts are anticipated population growth (for passenger 
vehicles), and freight movement as a function of GDP, as derived by regression analysis on Lae 
port traffic since 2006 (for trucks and commercial vehicles). The forecasts estimate that over the 
period of analysis, passenger vehicle traffic will be 77% greater than in 2016 while freight traffic 
will grow 179%. These normal traffic forecasts are inputs to the estimation of VOC, VOT, and 
safety benefits. A separate exercise measures the benefits arising from generated traffic. 
 

C. Costs 
 

9. The 10-year investment program’s total economic cost is $855.75 million. The 
maintenance component represents 32% of these costs, a reflection of the large emphasis on the 
implementation of future maintenance in the intended sustainable design of the investment 
program. All costs are stated in constant 2016 dollars. 
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10. Costs reflect the (i) engineers’ dollar estimates of civil works, engineering design and 
supervision, and agency costs; and (ii) a 10% physical contingency. The analysis factored the 
nontraded portion by a 0.9879 standard conversion factor (SCF) to produce the final economic 
cost estimates appearing in the cash flow. The nontraded portion is based on the analysis of past 
road projects, covers earthworks and local services, and is approximately 30%. The derivation of 
the SCF follows ERD Technical Note 11.4 The discount rate is based on the opportunity cost of 
capital of 12%. For conversion of costs from kina to United States dollars, an exchange rate of 
K2.90 = $1 was used.  
 

D. Estimation of Benefits 
 

11. This section describes the methodology, inputs, and assumptions used to estimate the 
benefits the investment program provides. The discussion addresses the benefits arising from 
VOC savings, VOT savings, generated traffic, road safety improvements, rehabilitation costs 
avoided, precluded road closures, and increased opportunities from trade and logistics platforms.  
 

12. The benefits are assumed to accrue commensurate with implementation. In the case of 
savings from VOC and VOT, the benefits accrue gradually after the second year, and reach 100% 
after year 10, once the road has been improved and is maintained in good condition for the 
remaining pavement life cycle. The road safety program has a 10-year implementation period, 
and benefits rise proportionately from year 2 to 11, when they reach 100%. Rehabilitation savings 
occur 15 years after the completion of the first tranche. The savings from roads not closed are 
assumed to begin gradually in the first year, under the output- and performance-based road 
contracts. Benefits from the trade and logistics platforms are assumed to begin in year 7.  
 

13. Kina estimates of benefits were converted to world economic prices using the exchange 
rate of K2.90 = $1 and the application of shadow conversion factors.  
 

1. Vehicle Operating Costs 
 

14. The kina-based VOC inputs (Table 2) reflect the costs net of duties and tax. These were 
derived from visits and discussions with dealers and fleet operators in late 2016, and were cross-
referenced with earlier economic analyses of PNG road projects. 
 

Table 2: Economic Vehicle Operating Costs, 2016 
(K) 

Vehicle 

Life 

(Years) 

New 

Vehicle 
Cost 

 
 

Tires 

 
 

Fuel 

 
 

Lube Oil 

 

Maintenance 

Labor 

 

Crew 

Labor 

Small passenger car 10 64,625 198 2.60 14.94 8.50 0.00 
Utility / pickup 10 104,136 540 2.55 19.98 8.50 6.80 
Public Motor Vehicle 6 110,754 294 2.57 17.46 8.50 10.00 
Light truck 5 107,325 540 2.55 19.98 8.50 8.50 
Medium truck 6 374,625 702 2.55 19.98 12.00 8.50 
Heavy truck 10 648,000 720 2.55 19.98 12.00 12.00 
Articulated truck 10 686,958 964 2.55 19.98 12.00 24.00 

Source: Consultant estimates.  

 
15. Table 2 contains the inputs to the RED model utilized for the analysis. The model produces 
the estimated per-kilometer cost of operations, for each vehicle, for each IRI. The VOC savings 
are simply the cost of operating a vehicle under current road conditions, i.e., without-project 

                                                
4  ADB. 2004. Shadow Exchange Rates for Economic Analysis: Toward Improving Practice at the Asian 

Development Bank. ERD Technical Notes Series No. 11. Manila. 
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pavement improvements, compared with the envisaged road conditions, i.e., the with-project 
pavement improvements, as measured by the IRI and multiplied by the forecast daily traffic over 
the period of analysis.  
 

2. Value of Time 
 

16. The assumed number of passengers is three for a small passenger car, utility vehicles, 
and pickup trucks, 50% of whom are assumed to be skilled (scarce) workers and 50% unskilled 
(surplus). The assumed number of passengers in a public motor vehicle (PMV) is 19. As with the 
other types of vehicles, 50% of all passengers in PMVs are assumed to be unskilled workers.  
 

17. The value of personal time is a function of wages and derives from earlier studies and 
reference to minimum wage laws. The analysis applies the minimum wage of K8.50 per hour for 
working time for scarce labor.5 For surplus labor or farm labor, and based on previous studies, 
the analysis assumes a wage of K0.90 per hour. When converting to world economic prices, the 
analysis factors both the shadow wage rate factor (SWRF), 1.000 for scarce labor and 0.699 for 
surplus labor and the SCF (0.990) to the value of work time. Separately, the analysis values 
leisure travel at 70% of the value of work travel.6 Both scarce and surplus labor devote half their 
travel to work and half to leisure. The sum of the shadow values, broken down by work and leisure 
travel, multiplied by the number of passenger vehicles in a day, represent each year’s VOT 
savings. In world economic prices, the shadow VOT saved for small cars, utility vehicles, and 
pickups is estimated at $3.72 per hour, while the corresponding shadow VOT saved for each PMV 
is $3.20 per hour.  
 

3.  Generated Traffic 
 

18. Generated traffic estimates the new traffic, above the normal traffic, induced to travel as 
a result of time savings. The traffic surveys revealed that traffic is 18% higher in the 6 km 
approaching Kaintantu and Kundiawa than in the sections further away, and 155% higher in the 
10 km surrounding Goroka. To produce the generated traffic benefits, the estimation of generated 
traffic (i) extended the distance covered within the same time frame on the basis of reduced travel 
times, (ii) assumed the higher number of trips will occur over the extended distance, (iii) measured 
the greater vehicle kilometers travelled and additional time spent traveling, and (iv) applied the 
“rule of half” to the associated VOC and VOT savings estimates.  

 

4.  Safety Savings 
 

19. Road safety savings are important, as the road safety improvements proposed under the 
investment program are expected to significantly reduce the current relatively high level of 
crashes and associated fatalities and injuries in PNG. The economic analysis of safety features 
on the 430-km Highlands Highway applies the CRFs to the historical number of known annual 
fatalities and injuries on the Highlands Highway to estimate the number of lives saved and serious 
injuries reduced. The CRFs are derived from different published sources.7 Consensus CRFs for 
groups of safety investments were applied selectively to different parts of the Highlands Highway 

                                                
5  Government of Papua New Guinea. 2017. National Budget, Volume 1, Economic and Development Policies. Port 

Moresby. p. 8. 
6  Federal Highway Administration. 1997. The Value of Travel Time: Departmental Guidance for Conducting Economic 

Evaluations. Washington, DC. p.3. 
7  In the World Road Association (PIARC). 2009. Catalogue of Design Safety Problems and Potential 

Countermeasures. Paris; FHWA. 2007. Desktop Reference for Crash Reduction Factors. Washington, DC; 
Government of Indonesia, Department of Public Works. 2012. Road Safety Engineering for Indonesian Roads. 
Jakarta; Department for International Development. 2005. Overseas Road Note 5: A guide to road project appraisal. 
London.  
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(e.g., towns, lengths of road with extreme curves), and pro-rated for the length of road in relation 
to the annual number of fatalities on the entire Highlands Highway, with care not to double-count 
lengths for different sets of improvements, in the derivation of the number of lives saved and 
injuries precluded. The estimation of the number of serious injuries reduced is the derived number 
of lives saved times a factor of 10 (footnote 3). 
 

20. The value of the lives saved and serious injuries reduced are derived according to 
multiples of the GDP per capita, which was estimated at $3,233 in 2017. The iRAP valuation 
method factors GDP per capita multiplied by 70 to obtain the value of a statistical life, and 
multiplied by 17 to obtain the value of a serious injury (footnote 3). The final estimation of road 
safety (an estimated $46.1 million in 2027) is quite significant, although the estimate is relatively 
low when compared to the value estimated in a recent specific PNG road safety study.8  
 

5. Rehabilitation Savings 
 

21. The estimation of the rehabilitation savings represents the costs of periodic (once every 
15 years) pavement rehabilitation that PNG would otherwise encounter if the investment 
program’s planned capital and maintenance expenditures did not occur after the entire 
alignment’s road is restored to good condition in year 10. The values for precluded road 
rehabilitation were prepared using the same methodology as the cost estimates for the proposed 
works under the investment program.  
 

6. Trade and Logistics Platform Benefits 
 

22. The benefits of the trade and logistics platforms derive from the increased longevity and, 
hence, greater value of fresh produce preserved and processed in two standard-sized cold 
storage facilities. The precise detailed engineering design of these facilities is unavailable at this 
time, so the analysis assumes 200 tons per week capacity from an existing facility in Kainantu. 
The combined 400-ton per week capacity has the ability to add value equal to the difference in 
Highlands and Lae prices, minus the cost of transport ($625 value added per ton). The value-
added potential times the 400 tons per week throughput is equivalent to $14 million per year.  
 

7. Benefits of Precluding Closure of the Highlands Highway 
 

23. Finally, the calculation of the benefits of precluding the Highlands Highway being 
impassable or closed relate to events that arise because of landslides, bridge collapses, bridge 
wash-outs, erosion, and other events mostly related to deficient maintenance and climate change. 
The damage is severe enough to cause traversing traffic to stop for extended periods, and 
requires extensive and costly emergency works to clear, repair, and reopen the road. The benefits 
are those related directly to the reduction in road closures. As stated in the Design and Monitoring 
Framework, the number of road closures of more than 2 days’ duration will decline from 4.67 
events per year to 2.33. In other words, there will be 2.34 fewer road closures per year, on 
average, in the with-project scenario. Those road closures greater than 2.0 days are on average 
8.1 days in duration. The estimation of benefits associated with the Highlands Highway not being 
closed or, more accurately, the road not being closed for several days, is actually a collection of 
different calculations deriving from the improved connectivity, traffic flow, and greater commerce. 
The estimations include (i) the trade in perishable goods, i.e., fresh produce; (ii) fuel supplies; and 
(iii) the lower cost associated with the reduction in emergency works required as a result of the 
presence of a capable contractor and a qualified consulting firm providing technical advice. Note 

                                                
8  The safety benefits estimates are similar to those appearing in a 2015 iRAP study, but are more conservative. See 

iRAP. 2015. Highlands Highway iRAP Papua New Guinea: Technical Report. London. 
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that this approach is conservative since it does not attempt to account for VOT and other personal 
economic costs arising from prolonged road closure of the Highlands Highway to the residents of 
the region. 
 

24. The derivation of the trade in fresh produce required discussions with farmers, traders, 
shippers, and extension services, as well as academic studies, to determine the quantities and 
values of fresh produce shipped from the Highlands Region to Lae and beyond. Shipments 
intended for markets in Lae, Port Moresby, Rabaul, and other port towns are conservatively 
estimated at $35.5 million per year. This valuation approximates the value of a mix of fruit and 
vegetables sold to traders at farm gates and markets in the Highlands Region. Calculations 
anticipate the perishability, especially for shipments through the Lae port, in which timing is 
essential. The combined loss of fresh produce from the average annual road closures, factored 
by the 2.34 fewer extended road closures per year, would be approximately $890,000 per year in 
2016 and is forecast to be $1.82 million in 2041.   
 

25. The savings in fuel supply is a function of the inventory carrying cost on the aggregate 1-
month fuel supply that suppliers and businesses store to continue operations. The investment in 
fuel supply and storage capacity was a sunk cost that occurred in the past, after which businesses 
consume and then replenish their stocks once the road reopens. The inventory carrying cost today 
has two elements: (i) the opportunity cost of funds in fuel storage, and (ii) the investment in added 
storage space as consumption rises over time. The benefit the reduced road closures provide are 
reductions in the volume of fuel storage required over time or, more specifically, reduced 
opportunity costs and reduced investment in added storage space. The opportunity cost is 
calculated according to the interest charge on 1-month of fuel stored.9 In 2027, the fuel storage 
needs would be an estimated 9.9 million liters in the without-project case; reduced road closures 
reduces the quantity stored to 7.8 million liters. The reduction of 2.1 million liters stored has a 
value of $1.87 million; the opportunity cost of that reduced inventory would be $0.22 million in 
2027. The reduced need to invest in additional fuel storage, as consumption rises, is the second 
benefit. Assuming consumption continues to rise, the annual added storage needs would require 
investment in approximately 18 container-sized storage units by 2027. The reduction in road 
closures removes that investment requirement, freeing up $1.3 million for other purposes in 2027. 
The combined opportunity cost of fuel stored, plus the investment in added storage capacity 
avoided, is $1.55 million per year in 2027.  
 

26. For emergency works saved, the $170,000 average cost of emergency works construction 
drawn from the DOW records is proportional to the days saved and the annual reduction in 
extended road closures, or $300,000 per year. 
 

E. Results 
 
27. The economic internal rate return (EIRR) on the entire investment program (i.e., all three 
tranches combined) is 16.4%. The net present value is $182 million.   
 

28. Tables 3 and 4 below present an abridged schedule of the estimated discount cash flows 
from the investment program and tranche 1. 
 

 

                                                
9  Although all project-specific interest charges are excluded from economic analyses, this analysis uses interest to 

measure the opportunity costs, as is the standard method in inventory carrying cost accounting estimation. It 
represents the burden of working capital businesses cannot apply to other purposes. The interest rate calculations 
do not refer to any transfer, but rather are a measure of opportunity costs businesses suffer.   
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Table 3: Sustainable Highlands Highway Investment Program Economic Discounted 
Cash Flow, Tranches 1–3 

($ million) 
 
 
Year 

Invest- 
ment 
Costs 

 
O&M 
Costs 

VOC 
Benefit
s 

VOT 
Benefit
s 

 
Gene- 
rated Safety 

Rehab 
Savin
g 

Road 
Not 
Close 

 
TL 
Platform 

Total 
Benefits 

 
Net 
Benefits 

2017 38.1 24.7 0.0 0.0 0.0 0.0 0.0 1.6 0.0 1.6 -60.8 

2018 40.9 23.8 1.8 0.3 0.4 2.5 0.0 1.6 0.0 6.6 -58.2 

2023 86.0 15.1 23.9 3.1 2.7 22.8 0.0 7.1 14.0 73.7 -27.4 

2024 80.3 12.9 26.8 4.1 3.1 29.3 0.0 5.8 14.0 83.0 -10.1 

2025 56.9 8.5 29.2 5.1 3.4 35.9 0.0 5.9 14.0 93.5 28.0 

2026 42.8 5.9 31.3 5.9 3.6 41.3 0.0 6.1 14.0 102.3 53.6 

2040 4.6 14.1 50.7 11.2 5.8 79.4 0.0 8.7 14.0 169.8 151.1 

2041 -2,093 14.1 52.3 11.7 6.0 83.1 240.0 14.1 14.0 416.1 2,495.1 

         NPV:  182 

         EIRR (%) 16.4% 

O&M = operations and maintenance, TL = transport and logistics, VOC = vehicle operating costs, VOT = value of time 
Source: Consultant estimates. 

 
Table 4: Sustainable Highlands Highway Investment Program Economic Discounted 

Cash Flow, Tranche 1  
($ million) 

 
 
Year 

 
Investment 
Costs 

O&M 
Costs 

VOC 
Benefits 

VOT 
Benefits 

 
Gene- 
rated Safety 

Road 
Not 
Close 

Total 
Benefits 

Net 
Benefits 

2017 38.1 24.7 0.0 0.0 0.0 0.0 1.6 1.6 -61.1 

2018 40.9 23.8 1.8 0.4 0.3 2.5 1.6 6.5 -58.2 

2023 14.5 0.5 19.9 2.2 2.1 14.6 2.4 41.2 26.1 

2024 14.5 0.5 20.9 2.3 2.2 15.2 1.9 42.5 27.5 

2025 14.5 0.5 21.6 2.4 2.3 15.8 2.0 44.1 29.0 

2026 14.5 0.5 22.3 2.5 2.3 16.5 2.0 45.7 30.7 

2040 14.5 0.5 35.3 4.4 3.7 29.6 2.9 75.9 60.8 

2041 -986.2 0.5 36.4 4.6 3.8 31.0 3.0 78.8 1,064.5 

        NPV:  58  
        EIRR (%):  14.6%  

O&M = operations and maintenance, VOC = vehicle operating costs, VOT = value of time 
Source: Consultant estimates. 

 
29. While difficult to frame because of the specific holistic and sustainable design of the larger 
investment program, the analysis also considered the economic return on tranche 1 alone. This 
requires the assumption that works proposed under financing for tranches 2 and 3 are not 
implemented. While the estimation of the entire program assumes all 430 km roads are in good 
(IRI = 3) condition at the beginning of year 11, tranche 1 benefits assume specific emergency and 
upgrade works and maintenance under the works partially improve the road surface condition by 
the beginning of year 5 (i.e., 2021). Specifically, the analysis assumes that 189 km of road 
(including all 57 km in the Chimbu section) are in good condition by the beginning of the fifth year 
in the with-project scenario, compared to 29 km in the same year in the without-project scenario; 
124 km are in “fair, light repair needed” (IRI = 5) condition compared to 6 km; 60 km are “fair, 
heavy repair needed” (IRI = 7) compared to 141 km; 55 km are in poor (IRI = 9) condition 
compared to 252 km; and all roads remain in the year 5 condition for the remaining 20 years of 
analysis in the with-project scenario, while roads deteriorate in the without-project scenario. This 
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approach assumes there is $14.6 million of continued investment per year and $10.5 million of 
operating and maintenance costs per year for years 5 to 25, in financial terms. After netting out 
the cost of the DOW’s current $10.0 million per year maintenance works on the 430 km section 
and applying the SCF, the incremental economic costs are $14.4 million of continued investment 
per year and $0.5 million operating and maintenance costs per year for years 5 to 25. The road 
conditions, measured in IRI, determine VOCs. VOT estimates assume the tranche 1 
improvements save a total 79.5 minutes over the length of the highway. Generated traffic adjusts 
for the lower travel time savings when compared to the full program. Furthermore, the road safety 
program (minus bridge safety improvements) is assumed to be only 37% complete at the 
beginning of year 5, with no improvements afterwards. There are no projected rehabilitation 
savings. The transport and logistics platforms investments are scheduled to occur in tranche 2 
and thus the associated benefits and costs of this output are ignored. Following from these 
qualifications, the estimation of tranche 1 benefits produces a 14.6% EIRR, which is lower than 
for the larger whole three-tranche investment program.  
 
F.  Sensitivity Analysis 
 
30. The economic analysis is ultimately an estimate and, despite due diligence, some 
uncertainty is inevitable. Furthermore, future events, especially exogenous ones, cannot be fully 
anticipated. The switching value provides the best measure of the strength of analysis. It would 
require a 52.6% increase in costs to reduce the EIRR to 12% (and reduce the net present value 
to zero). Similarly, a 25.4% shortfall in benefits would reduce the investment to the opportunity 
cost of capital.  
 
31. A more explicit sensitivity analysis examines the economic viability of the investment 
program in terms of combinations of possible events. Table 5 displays the range of EIRR results 
if costs increase beyond the contingencies included in the cost estimates, and/or if the traffic 
estimates prove overly optimistic. It presents the EIRR under a series of different combined cost 
overruns (and alternatively, savings), and corresponding low (high) traffic levels: 
 

Table 5: Sensitivity Analysis 
(EIRR, %) 

 
% Change in Traffic 

% 
Change 
in Costs –20% –10% 0% +10% +20% 

+20% 12.9% 13.6% 14.3% 15.0% 15.7% 

+10% 13.7% 14.5% 15.2% 16.0% 16.7% 

0% 14.8% 15.6% 16.4% 17.2% 18.0% 

–10% 16.0% 16.9% 17.8% 18.7% 19.7% 

–20% 17.6% 18.6% 19.6% 20.7% 21.7% 

EIRR = economic internal rate of return. 
Source: Consultant estimate.  

 

32. All likely events still retain EIRR levels greater than the assumed 12% opportunity cost of 
capital.  
 
 
 


