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ECONOMIC AND FINANCIAL ANALYSIS 
 
A. Introduction 
 
1. Bihar is one of the most economically backward states in India, with per capita income 
30% lower than the national average and 43% of the population living below the poverty line, 
significantly higher than the national average of 35%. Agriculture has been the main driver of 
the state’s economic growth. Nearly 90% of the population lives in rural areas and depends 
directly or indirectly on agriculture. Bihar is well endowed with land and water resources, which 
enable it to export agricultural products to other states in India and to other countries. However, 
Bihar’s road network does not provide adequate connectivity or market access to unleash the 
potential of the agricultural economy. 
 
2. The state highway network has 3,989 kilometers (km) of roads. Road density in Bihar is 
only 901 km per million people, little more than a third of the national average of 2,567 km. Half 
of all villages lack all-weather road connectivity. A large portion of the road network is not in 
maintainable condition for lack of funding for road rehabilitation in the past. Recognizing the 
road network as a binding constraint on the development of Bihar, the state government has 
significantly increased its investment in the road sector since 2007. The Additional Financing for 
Bihar State Highways II Project will rehabilitate and upgrade another 254 km of four state 
highways to improve rural accessibility. 
 
3. Economic analysis to assess the economic viability of the project compares the benefits 
and costs of scenarios with and without the project to estimate the economic internal rate of 
return (EIRR) and net present value (NPV) at a discount rate of 12% using constant 2011 prices 
and the Indian rupee as the currency unit. The analysis extends for 20 years from construction 
completion in 2014.  
 
B. Engineering Design 
 
4. All project road sections are in poor or very poor condition and need rehabilitation or 
reconstruction in addition to widening to augment capacity. Project roads are either single lane 
or intermediate lane.1 The roads serve many large villages and small towns. Agriculture is the 
main economic activity on the fertile land all along the project road corridors. Poor road 
conditions keep the average vehicle speed below 20 km/hour. Many road sections are badly 
damaged. Freight traffic constitutes 16%–35% of traffic volume on the four roads. High travel 
costs caused by poor road conditions limit economic development and access to social services 
for the large population along these road corridors. A summary of project road status is in 
Table 1. 
 

Table 1. Status of Project Roads 

Road 

Length 

(km) 

Width 

(meters) Condition 

SH 83: Bagi–Barbigha 37.65 3.5–5.5 Poor  

SH 86: Saraiya–Motipur 28.20 3.0 Poor  

SH 87: Runisaidpur–Bhiswa 67.78 3.0–5.0 Poor to very poor 
SH 88 Varuna Bridge (NH 103)–Rasiyari 120.90 3.0–5.0 Poor to very poor 

km = kilometer, SH = state highway. 
Source: Bihar State Road Development Corporation Ltd. 

                                                
1
 Between one and two-lane road. 
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5. The assessment of pavement condition found strengthening or reconstruction to be the 
least-cost option to serve fast-growing travel demand. All roads are proposed for widening to 
two lanes with hard shoulders. The proposed upgrading of project road sections is designed to 
Indian Roads Congress standards, including special provisions at intersections and settlement 
areas as recommended by the road safety audit. 
 
C. Demand Analysis 
 
6. Base year traffic volumes were obtained from classified traffic counts carried out on 
project road sections in 2009. Seasonal correction factors were derived using statewide fuel 
consumption figures and applied to derive the annual average daily traffic. Among the four 
project roads, State Highway (SH) 86 may attract the largest volume of diverted traffic. SH 86 
links two national highways, NH 102 and NH 28, and provides a relatively short connection 
between them. The distance saved is 30 km, but the narrow carriageway and its poor condition 
discourages national highway traffic from using this shorter route. The origin–destination survey 
carried out on the two national highways indicates that 13.5% of the national highway traffic will 
divert to SH 86 when it is improved. The diverted traffic will be about 1,200 goods vehicles and 
650 passenger vehicles per day. 
 
7. Vehicle numbers haves substantially increased in Bihar in line with the trend of higher 
economic growth in the past 5 years, averaging 11% growth but increasing in 2008–2010 to 
more than 14%. The analysis of vehicle growth in relation to economic growth indicates vehicle 
growth elasticity close to 1.0 from 2005 to 2010, rising to close to 1.2 in 2008–2010. Prior to 
recent high economic growth, the economy of Bihar had lagged far behind the national 
economic growth rate, only to surpass it since 2007. However, economic growth has been 
driven by investment in infrastructure. Bihar's economy registered an annual growth rate of 
10.93% in real terms over the 6 years from 2004-05 to 2010-11, or more than three times the 
3.5% recorded in the previous 5 years, from FY1999 to FY2003. Over the same 6-year period, 
agriculture grew in real terms annually by 2.67%, manufacturing by 4.67%, construction by 
25.55%, and services by 13.35%. Bihar is endowed with resources for higher growth in 
agriculture and manufacturing but has been unable to harness that potential because of poor 
infrastructure and other constraints. Investment in infrastructure and the provision of a good 
road network will catalyze the primary and secondary sectors. For projecting traffic growth, it is 
assumed that Bihar’s growth rate will continue to exceed that of the nation for several years 
before converging with it. Based on this economic growth outlook, growth in vehicle registration 
and fuel consumption, and indicative transport elasticity for different vehicle categories, future 
traffic growth rates are estimated as shown in Table 2. 
 

Table 2. Traffic Growth Rate 
(%) 

Year Cars 
Two- 

wheelers 
Three- 

wheelers Buses 
Goods 

Vehicles 
Tractor 
Trailers 

2011–2015 10.3 11.2 11.2 5.2 7.5 6.0 
2015–2020 8.2 6.8 6.8 4.4 5.6 4.0 
2020–2025 5.4 4.0 3.5 3.0 4.2 2.4 

2025–2035 4.2 2.9 2.1 2.4 3.5 2.0 
Source: . Asian Development Bank estimates. 

 
8. With improved roads, vehicle operating cost (VOC) is likely to fall by more than 30% for 
all vehicle categories, and there will be substantial time savings, which are expected to generate 
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additional traffic beyond normal traffic growth. For the analysis, a conservative estimate of 15% 
traffic generation is assumed within the first 2 years of operation. 
 
D. Economic Analysis 
 
9. The economic analysis was carried out using the Highway Development and 
Management Model 4 to compare scenarios with and without the project. The model requires 
the input of data on traffic; road geometry, conditions, and pavement structure; and the material 
characteristics of the existing road, as well as maintenance and road-improvement costs and 
VOC parameters for representative vehicles in Bihar. The without-project option has routine 
maintenance and limited repair works for damaged road sections. The results of the economic 
analysis for the four road sections are presented in this section. 
 
10. Project cost estimates are based on the bill of quantities in the detailed engineering 
design. The cost includes civil works, land acquisition and resettlement, environmental impact 
mitigation, utility shifting, quality control and construction supervision at 4%, and physical 
contingencies at 6%. Financial costs are converted to economic costs. A standard conversion 
factor of 0.90 is used to calculate economic costs. As all roads will be upgraded and have their 
capacity augmented, the salvage value for each road section was calculated for road 
components using straight-line depreciation and included at the end of the analysis period.2  
 
11. For the option with the project, maintenance is annual routine maintenance and periodic 
maintenance for the asphalt overlay when the international roughness index reaches 4.0. For 
the option without the project, routine maintenance and repair of the most damaged areas are 
assumed to be carried out every year and the road condition to gradually deteriorate to very 
poor. 
 
12. The economic analysis has estimated two categories of benefits: (i) VOC savings arising 
from improved road conditions and (ii) travel time savings arising from higher travel speeds. The 
results of economic analysis are in Table 3. The EIRR is estimated at 19.5%, and the NPV of 
the subproject at a 12% discount rate is Rs7,322.4 million. 
 
13. The economic analysis of roads in the original financing was updated with the actual bid 
cost and the revised construction schedule as per the contract awards. The results of economic 
analysis of subprojects in the original financing and combined with additional financing are given 
in Table 4. The subproject in the original financing has an EIRR of 20.8%, and the combined 
project has an EIRR of 20.2%, so the overall project has an economic rate of return well above 
the acceptable level of 12%. 
 
 
 
 
 
 
 
 
 
 

                                                
2
  For earthworks the period is 40 years, concrete pavement 35 years, bituminous pavement 20 years, 

structures 40 years, and land acquired for widening 40 years.  
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Table 3: Economic Analysis Results 
(Rs million) 

Year Capital Cost Maintenance Costs VOC Savings Time Savings Net Benefit 

2011 0.0 0.0 0.0 0.0 0.0 
2012 4,119.2 (17.6) 0.0 0.0 (4,101.6) 
2013 5,496.6 (17.6) 0.0 0.0 (5,479.0) 
2014 4,119.2 (17.7) 0.0 0.0 (4,101.5) 
2015 0.0 11.4 1,710.5 592.6 2,291.7 
2016 0.0 11.4 1,869.8 655.3 2,513.8 
2017 0.0 11.4 2,038.0 725.4 2,752.1 
2018 0.0 11.3 2,223.1 804.5 3,016.3 
2019 0.0 11.4 2,391.5 885.0 3,265.1 
2020 0.0 11.3 2,516.0 946.2 3,450.9 
2021 190.4 11.3 2,645.6 1,012.4 3,456.2 
2022 0.0 11.3 2,860.7 1,084.3 3,933.6 
2023 68.7 11.4 2,942.6 1,161.9 4,024.3 
2024 0.0 11.4 3,203.9 1,246.3 4,438.8 
2025 0.0 11.4 3,367.5 1,317.4 4,673.5 
2026 0.0 11.3 3,544.0 1,393.4 4,926.1 
2027 0.0 11.4 3,716.4 1,474.5 5,179.5 
2028 67.8 11.5 3,892.7 1,561.3 5,374.7 
2029 0.0 11.4 3,271.5 1,454.3 4,714.3 
2030 129.5 11.4 3,466.8 1,548.9 4,874.8 
2031 0.0 11.4 3,935.2 1,662.9 5,586.7 
2032 68.7 11.5 4,127.0 1,808.3 5,855.0 
2033 (3,722.9) 11.4 4,784.6 2,004.4 10,500.5 

    NPV 7,322.4 
    EIRR 19.5% 

( ) = minus, EIRR = economic internal rate of return, NPV = net present value, VOC = vehicle operating cost. 
Source: Asian Development Bank estimates. 

 
Table 4: Original and Additional Financing Economic Analysis Results 

Item 
EIRR 
(%) 

NPV 
(Rs million) 

Original  20.8 8,669.6 

Additional financing 19.5 7,322.4 

Original + additional financing 
 

20.2 15,207.4 

EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates.  

 
E. Sensitivity Analysis 
 
14. Sensitivity analysis was undertaken to identify key variables that can influence the 
project’s economic viability. For this analysis, six scenarios other than the base case are 
investigated: (i) 10% increase of project costs, (ii) 10% decrease of VOC savings, (iii) 50% 
decrease of time savings, (iv) combination of a 10% increase in costs and a 10% decrease of 
benefits, (v) 1 year delay of construction completion, and (vi) 10% increase of operating and 
maintenance costs. The scenario with higher construction costs and lower benefits gives the 
lowest EIRR and NPV, but the project remains viable as the EIRR is 16.6% and NPV remains 
positive. 
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Table 5: Sensitivity Analysis 

Item Change 
NPV 

(Rs million) 
EIRR  
(%) 

Sensitivity 
Indicator 

Switching 
Value (%) 

Base Case  7,322.4 19.5   
Construction costs +10% 6,341.0 18.0 1.9 52.6 
Benefits      

VOC savings –10% 5,498.5 17.8 2.2 45.1 
Time savings –50% 4,971.3 17.3 0.6 173.2 

C. Construction costs +10% & 
benefits –10% 

 
 

4,643.4 
 

16.6 
 

3.9 
 

25.7 
D. Construction delay 1 year 6,517.4 18.8   
E. O&M costs +10% 7,267.3 19.4 0.1 1,599.4 

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

 
F. Financial Sustainability 
 
15. The project’s recurrent costs will decrease after construction is completed because road 
conditions will be improved. In the long term, the incremental recurrent costs are estimated at 
2.8% of the current maintenance budget of the Road Construction Department and less than 
1% of the department’s whole annual budget. Maintenance will be required after project 
completion in 2015. An adequate budget increase is expected in view of recent trends, as the 
maintenance budget has increased by 15.6% annual since 2007..It is reasonable to expect that 
funds will be available to meet these costs. The government has earmarked a budget for 
periodic maintenance and assured that it will fund 100% of routine and periodic maintenance. 
 
G. Conclusion 
 
16. Economic analysis shows the project to be economically viable, with an overall EIRR of 
19.5% when costs and benefits are discounted at 12% over a 20-year analysis period. 
Sensitivity analysis confirms that economic viability is robust, as reducing benefits by 10% and 
increasing costs by 10% left an EIRR estimated at 16.6%.  
 
17. In addition to quantified benefits, the project will bring significant benefits by developing 
corridors and even the state as a whole. First, the project roads will improve access to markets 
from rural and remote areas, increasing agricultural productivity and reducing poverty. Secondly, 
project roads will improve access to such social services as education and health care. Finally, 
industrial development will benefit from improved state highways as the investment climate 
improves with better connectivity to supply sources and markets outside Bihar. While such 
benefits are not quantified in the economic analysis, they are acknowledged as the project's 
important contribution to economic development and poverty reduction in Bihar. 
 
 
 




