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ECONOMIC AND FINANCIAL ANALYSES  
 

A. Introduction 
 
1. Nepal’s transport system is dominated by the road network, which accounts for almost 
all domestic passengers and freight movements within the country. The poor quality of road 
infrastructure and the lack of alternative routes have caused increased travel costs, hampered 
efforts in poverty reduction, and constrained people’s access to social and economic facilities. 
Only about 70% of the strategic road network (SRN) is sealed, and about 39% is in a poor state 
of repair. About 22% of the population still has to walk more than 4 hours in the hills and 2 hours 
in the lowland plains to reach the SRN. Three district headquarters are still not connected by 
road.  
 
2. The South Asia Subregional Economic Cooperation (SASEC)  Road Connectivity Project 
will improve about 187 km of SRN roads enhancing access to social and economic facilities, 
reducing travel costs, and facilitating poverty reduction and economic development in the 
eastern region of Nepal. The project roads were selected through a prioritization exercise 
considering network connectivity, connection to district headquarters, population served, 
economic impacts, resettlement requirements, traffic volume, road conditions, and construction 
costs. 
 
3. The economic analysis of the project was carried out using the Highway Development 
Model (HDM) IV with input data on traffic, road geometry, road conditions, pavement structure 
and material characteristics, maintenance and road improvement costs, and vehicle operating 
cost (VOC) parameters for representative vehicles in Nepal. It was found that the project is 
economically viable. 
 
B. Demand Analysis 
 
4. The five project roads are considered a priority for SRN improvement, and will contribute 
to regional economic development. 

(i) Alternate East–West Highway (EWH). This road will connect to a new bridge 
crossing the Koshi River in Chatara, providing an alternate east–west route and 
river crossing. This road section will be improved to the two-lane Asian highway 
standard. 

(ii) Leguwaghat–Bhojpur road. This road is part of the Mid-Hill East–West Corridor 
(MHC). The road is currently of a single-lane feeder road standard. The 
improvement will include double bituminous surface treatment (DBST), drainage 
works, and slope protection. 

(iii) Halesi–Dikel road. This road is also a part of the MHC. However, the unsealed 
road is only a seasonal connection due to erosion of the road surface and poor 
drainage conditions. The road will be improved to provide all-season access. 

(iv) Manthali–Ramechhap road. The road provides a connection between the new 
Ramechhap District headquarters at Manthali in the Tamakoshi River valley and 
the old town of Ramechhap and former headquarters. The road section is 
currently unsealed. The road will be improved to sealed feeder road standard. 

(v) Mechipul–Birtamod. This road provides a link from the EWH at Birtamod south-
east to Bhadrapur, where a bridge is now being constructed across the Mechi 
River that will provide a new access point to India. The road is sealed with most 
of its length having a two-lane carriageway. The road will be improved to two-
lane feeder road standard. 
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5. Traffic volumes on the project roads were surveyed through a 3-day, 24-hour classified 
traffic count in October and November of 2011. In addition, a 1-day axle-load survey and an 
origin–destination survey were conducted. The traffic survey results were segregated into 
different types of vehicle. The resulting average daily traffic from the classified traffic count was 
adjusted to derive the average annual daily traffic (AADT), which reflects the seasonal variation 
in traffic volume. The estimates of base year traffic in 2012 are in Table 1. 
 

Table 1: Base Year (2012) Traffic 

 Project Roads Length (km)
AADT 

(vehicles) 
Passenger 

Vehicles (%) 
Freight 

Vehicles (%) 
1. Alternate EWH 61.17 5,551 75.5 24.5
2 Leguwaghat–Bhojpur 65.55 131 37.4 62.6
3. Halesi–Dikel 35.43 121 59.5 40.5
4. Manthali–Ramechhap 13.35 251 63.7 36.3
5. Mechipul–Birtamod 12.16 3,131 90.7 9.3

AADT = annual average daily traffic, EWH = East–West Highway 
Source: Department of Roads, Ministry of Physical Planning, Works, and Transport Management, 
Government of Nepal. 

 
6. In order to estimate the future traffic volume on project roads, the traffic growth patterns 
were studied on similar project roads. It was observed that (i) up to the completion of road 
construction, traffic growth rates will be maintained at the present rate, (ii) after the opening of 
the roads, the growth rates for motorized traffic will be high, and (iii) the traffic will continue to 
grow after the initial spurt but at a decreasing rate.  
 
7. The estimation of future traffic growth rates involved (i) compilation of the historical traffic 
growth on roads in the vicinity of project roads; (ii) comparison of the traffic growth on project 
roads in 2010 and 2011; (iii) extrapolation of the traffic growth based on elasticity of transport 
demand with respect to gross domestic product (GDP), per capita income (PCI) and petroleum 
consumption over the past 12 years (1999-2011). The projection of traffic growth rates is based 
on the elasticity method: the elasticity of transport demand was calculated through regression 
analysis using GDP figures for freight vehicles and PCI figures for passengers and private 
vehicles. The growth in the vehicle registrations was taken as a proxy for traffic growth and 
compared with the GDP and PCI growth observed in Nepal during this period. The estimated 
rates of future traffic growth on project roads are shown in Table 2. In addition to the normal 
traffic, generated traffic was estimated for each road according to the travel demand in the 
region and historic data on similar roads. The projection for generated traffic is 0% for the 
alternate EWH, 21% of normal traffic for Leguwaghat–Bhojpur road, 12% for Halesi–Dikel Road, 
21% for Manthali–Ramechhap road, and 0% for Mechipul–Birtamod road. 
 

Table 2: Traffic Growth Rates 
Vehicle Category 2013–2017 2018–2022 2023–2027 2028–2033 

Motorcycle 13.4 22.7 22.3 22
Three wheeler 7.2 7.4 7.2 7.1
Car 8.6 8.9 8.6 8.5
Public bus 2.7 2.7 2.6 2.5
Nonmotorized traffic 15.5 5.8 4.7 3.8

 
C. Engineering Design 
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8. Based on the projected traffic loads and existing road conditions, the option of 
rehabilitating the road, with minimal widening within the right-of-way, has been selected as the 
least costly way to meet fast growing travel demands. The engineering design has been carried 
out for all additional project roads to be financed, based on site condition surveys and field 
investigations. The required improvement works are optimized for economy and construction 
efficiency in accordance with applicable international design standards. The construction 
method will use proven technology with standard materials compatible with local conditions. 
 
D. Economic Analysis 
 
9. The economic analysis was carried out following the Asian Development Bank’s 
Guidelines for the Economic Analysis of Projects,1 and using HDM IV to compare with- and 
without-project options. The model requires input data on traffic, road geometry, road 
conditions, and pavement structure and material characteristics of the existing road, as well as 
maintenance and road improvement costs and vehicle operating cost parameters for 
representative vehicles in Nepal. The without-project option involves routine maintenance and 
limited repair works for damaged road sections. The analysis used 2013 constant prices. 
 
10. The project cost estimates are based on detailed engineering design. The costs include 
civil works costs, land acquisition and resettlement costs, environmental impact mitigation costs, 
utility shifting costs, quality control and construction supervision costs, and physical 
contingencies. The operation and maintenance costs were also estimated for each year within 
the analysis period. 
 
11. The financial costs are converted to economic costs at border price using a standard 
conversion factor (SCF) of 0.93. The SCF was estimated from statistics on Nepal’s international 
trade and duties. The cost was divided into tradable and non-tradable components. The 
nontradable component is adjusted by the SCF. A shadow wage factor of 0.72 was used to 
estimate the economic price of unskilled workers. Key parameters used in the economic 
analysis are in Table 3. 
 

Table 3: Input Parameters 
Parameters  Value 
Analysis period (years) 20 
Discount rate (%) 12 
Construction period (years) 3–4 
Construction start year 2014 
Opening year to traffica 2016–2018 
Salvage value (%) 20 
Standard conversion factor 0.93 
a The Manthali–Ramechhap road and the Mechipul–Birtamod road will open to 

traffic in 2016, the Halesi–Dikel road and the Leguwaghat–Bhojpur road in 2017, 
and the alternate EWH in 2018. 

Source: Asian Development Bank estimates.
 
12. The economic analysis has estimated two categories of benefits: (i) vehicle operating 
cost (VOC) savings, due to improved road conditions; and (ii) travel time savings, due to 
increased travel speeds. The estimated economic internal rate of return (EIRR) ranges from 
21.7–30.6% for individual project roads. The overall estimated EIRR is 26.4%. The stream 
values of net benefit for each project road are in Table 4.  

                                                 
1  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 
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Table 4: Economic Analysis Results 
(NRs million) 

Year 
Capital 
Costs 

O&M  
Costs 

VOC  
Saving 

Time 
Saving 

Net 
Benefits 

2014 1,445.60  0.00 0.00 0.00 (1,445.60) 
2015 1,650.63  0.00 29.77 18.43 (1,602.43) 
2016 1,137.31  0.00 120.70 36.64 (979.97) 
2017 1,125.70  0.19 538.35 203.07 (384.47) 
2018 0.00  0.13 525.02 627.49 1,152.38  
2019 0.00  0.17 775.24 765.34 1,540.41  
2020 0.00  0.41 856.49 839.78 1,695.85  
2021 0.00  0.39 942.28 922.82 1,864.71  
2022 0.00  0.54 1,022.93 992.70 2,015.09  
2023 0.00  0.74 1,105.77 1,062.06 2,167.09  
2024 0.00  1.03 1,194.68 1,137.39 2,331.05  
2025 0.00  1.44 1,292.16 1,219.43 2,510.15  
2026 0.00  42.64 1,396.30 1,309.12 2,662.78  
2027 0.00  2.87 1,526.07 1,407.84 2,931.03  
2028 0.00  44.71 1,658.02 1,516.29 3,129.60  
2029 0.00  4.94 1,815.20 1,628.71 3,438.97  
2030 0.00  46.74 1,984.92 1,756.95 3,695.14  
2031 0.00  7.84 2,187.12 1,897.90 4,077.18  
2032 0.00  58.73 2,378.78 2,045.62 4,365.68  
2033 (1,079.26) 13.16 2,684.77 2,157.57 5,908.45  
NPV 4,019.62 37.07 5,669.76 5,100.76 6,713.84 

  EIRR 26.4% 
() = negative number, EIRR = economic internal rate of return, NPV = net present value, 
O&M = operation and maintenance, VOC = vehicle operating cost. 
Source: Asian Development Bank estimates.

 
E. Sensitivity Analysis 
 
13. A sensitivity analysis of the project was undertaken to identify key variables that can 
influence the project’s economic viability. The results, which are in Table 5, indicate that the 
project remains viable in all scenarios as the EIRRs are all more than 12%. When the 
maintenance budget is reduced by 50%, the project benefits will decrease due to premature 
deterioration, but the EIRR remains above 12%. 
 

Table 5: Sensitivity Analysis Results (National Highways) 
Item Change NPV (NRs million) EIRR (%) 

Base case  6,713.84 26.4 
Construction +10% 6,311.88 24.7 
Construction −10% 7,115.80 28.4 
Traffic +10% 7,798.34 28.3 
Traffic −10% 5,642.27 24.4 
SCF +10% 6,538.79 25.6 
SCF −10% 6,828.28 27.1 
Maintenance budget −50% 4,006.34 22.0 

EIRR = economic internal rate of return, NPV = net present value, SCF = standard conversion factor. 
Source: Asian Development Bank. 
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F. Conclusions 
 
14. The results of the economic analysis indicate that the project is economically viable with 
an overall EIRR of 26.4% over a 20-year analysis period. The net present value of the project 
remains positive at a discount rate of 12%. The sensitivity analysis further confirms the 
robustness of economic viability: when construction costs, traffic volume, and SCF change by 
10%, or the maintenance budget is reduced by 50%, the EIRR is still above 12%.  
 
15. In addition to the quantified benefits, the project will bring significant benefits to the 
overall development of the region: 
 

(i) Access to markets will be improved and will result in increased household 
income after project completion. 

(ii) All the roads will be accessible during all seasons, which will lead to an increase 
in economic activities. 

(iii) People from local communities will benefit from construction employment. 
(iv) Passenger and freight transport rates on project roads are expected to decrease 

due to the reduced travel costs. 
(v) Benefits will accrue to the poor through lower freight rates, lower passenger 

fares, and time savings. Households in remote areas will benefit from an 
increase in the availability of goods and a decrease in prices. 

(vi) The ability to get goods to market will encourage farmers to produce more and 
higher value products and move out of subsistence farming. Although some 
farmers produce cash crops and livestock products, many may need assistance 
to move beyond subsistence farming. It is still difficult for poor households to 
make investments in production and marketing of higher-valued and perishable 
products. Improved access to agricultural extension services such as sustainable 
production techniques could assist villagers. 

(vii) Improved roads will also have a positive impact on the attendance of children in 
schools. Social services in villages may also improve benefiting communities. 
Teachers and other social service providers may be more willing to work in the 
area after transportation problems have been reduced and/or make more regular 
trips to the villages. This impact will be strongest on roads that were previously 
not open all year round. 

(viii) Cross-border trade with India is likely to increase, as is trade and transit of goods 
and people between neighboring countries through India.  
 

 


