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ECONOMIC AND FINANCIAL ANALYSIS  
 
A. Introduction 
 
1. The proposed Rural Connectivity Improvement Project involves the rehabilitation and/or 
widening of rural road sections, which are in fair to poor condition, in 34 districts. Large traffic 
growth, with vehicle registration growth of more than 10% per year and sustained economic 
growth, has resulted in traffic exceeding the capacity of many rural road sections, which are 
single-lane carriageway and deteriorating to poor riding quality. Rehabilitation and capacity 
building, where needed, are essential to sustain the country’s achievement of self-sufficiency in 
cereal production and achieve the targets of the Seventh Five-Year Plan, 2016–2020, which 
include crop diversification, increased productivity, and promoting agribusiness to increase rural 
incomes and economic development. The World Bank identifies improved infrastructure as one 
of the contributors to sustained economic growth expected in the medium term. 1 The main output 
of the proposed project is the widening and/or rehabilitation of 216 rural road sections (about 
1,700 kilometers [km]) in 34 districts to provide increased economic opportunities, improve access 
to social services, and reduce the incidence of poverty in rural communities in these districts. 2  

B. Macroeconomic Context 
 
2. Agriculture constituted about 15.5% of Bangladesh’s gross domestic product (GDP) in 
2015, which is in the same range as the rest of South Asia. Although the share of agriculture has 
been declining gradually over the years, about 50% of the workforce is still directly or indirectly 
employed in the agriculture sector and it remains a major contributor to poverty reduction, with 
rising wages. Bangladesh has been making steady progress in economic growth, with six straight 
years in which economic growth exceeded 6%. The plan targets achieving a growth rate of 7% or 
above. The annual growth rate of GDP was 6.6% in 2015, increasing to 7.1% in 2016 and 7.3% 
in 2017.3 From 1972–1992 (in the first two decades after independence), growth in agriculture 
was less than 2%, increasing to 3.0% during the last decade (2000–2010) and 3.5% in the last 
few years.4 The country has achieved near self-sufficiency in cereal production, with a strong 
emphasis on rice production—achieving a growth rate of 3.2% per year, which is well above the 
population growth. The plan focuses on maintaining self-sufficiency in cereal production and 
aiming crop diversification, increased productivity, and promoting agribusiness to increase rural 
income and economic development. The major challenges cited in the plan are the promotion of 
production technology, nutrition, value chains, and maintaining food security. The plan highlights 
insufficient market infrastructure and transport (owing to the poor road condition) and climate 
change impacts as major constraints. It has put forward specific strategies to overcome the 
challenges and constraints in agricultural development.  

C. Project Rationale  

3. The Government of Bangladesh has embarked under the plan on a sustained effort to 
address the inadequate improvement of the rural roads network, using its own resources as well 

                                                      
1  World Bank. 2018. Global Economic Prospects: The Turning of the Tide? Washington, DC. 
2  Faridpur, Madaripur, Shariatpur, Gopalgonj, Rajbari in Dhaka Division; Cumilla, B-Baria, Chandpur, Noakhali, 

Laksmipur, Feni, Chattogram, and Coxsbazar in Chattogram Division; Kushtia, Chuadanga, Meherpur, Jashore, 
Jhenidah, Narail, Magura in Khulna Division; Rajshahi, Natore, Joypurhat, Bogra, Naogaon, Chapainawabganj in 
Rajshahi Division; Panchagarth, Thakurgaon, Nilphamari, Dinajpur, Rangpur, Gaibandha, Kurigram, Lalmonirhat in 
Rangpur Division. 

3  ADB. 2018. Asian Development Outlook 2018. Manila. 
4  Government of Bangladesh, Planning Commission.2015. Seventh Five Year Plan: FY2016–FY2020. Dhaka. 

http://www.adb.org/Documents/RRPs/?id=47243-004-3
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as in cooperation with its international development partners. It proposes to increase the 
percentage of good and fair condition sub-district or upazila and union roads in a series of steps 
from 43% in 2016 to 80% in 2020. Improving rural roads will sustain the achievements in 
agriculture development in rural areas and support the government’s focus on crop diversification 
and value addition to increase rural incomes and extend the benefits beyond agriculture 
production to health, education, and other important social services.  

4. The construction and maintenance of rural roads are an essential service provided by the 
public sector to facilitate rural access and economic activity. The project is consistent with the 
strategic objective set out in the government’s plan to expand rural road capacity to increase 
connectivity, provide greater access to social services and markets, and promote the agriculture 
sector. The government also committed to promote inclusive, affordable, accessible, and 
sustainable rural transport infrastructure and services. The project is in line with the Asian 
Development Bank (ADB) country partnership strategy, 2016–2020.5 It aims to improve access 
in rural areas through the upgrading of selected rural roads. 

D. Demand Analysis 
 

5. Bangladesh has a large network of rural roads, comprising upazila roads, union roads, 
and village roads. Many were constructed in 1990–2010 to single-lane configuration and are in 
fair to poor condition. The maintenance of rural roads has a significant backlog because the 
budget allocation is insufficient. Sustained economic growth in the last 6 years has also resulted 
in large traffic growth (10.5% annual vehicle registration growth in the last 6 years), so many rural 
road sections require capacity augmentation. Recent flood damage to the rural infrastructure also 
requires improving the flood-damaged upazila roads and union roads in the project districts.  

6. The selected project road sections have an operational single-lane bituminous paved 
surface in fair to poor condition. The traffic levels are well above the capacity for many of the road 
sections. Without rehabilitation and/or widening of these road sections, the level of service will 
deteriorate and increase the cost of transportation to market centers and rural communities.  

E. Project Alternatives  

7. The selected roads are part of the main rural road network of upazila roads and union 
roads, providing connectivity between district and sub-district headquarters and market centers. 
The Local Government Engineering Department (LGED) has an established maintenance 
planning system that prioritizes rural road rehabilitation and maintenance. The proposed roads 
are selected from this prioritized list of roads that require immediate intervention to sustain or 
improve the level of service. The roads were prioritized based on the rural road network parameter 
(derived based on socioeconomic factors, market centers, and traffic level) and condition and cost 
parameter (derived based on project design alternatives of maintenance, rehabilitation, and 
capacity augmentation and cost)—maximizing the overall benefit for the investment planned. The 
priority ranking of roads uses a point system where points are assigned for road classification, 
surface type, gaps, traffic volume, fund source, number of markets, hospitals, social centers, 
educational institutions, and industry. The total points are estimated and roads are prioritized for 
each type of intervention. The road sections prioritized for rehabilitation and capacity 
augmentation from the 34 districts were included in the project to the extent of budget allocated 
for each district. 

                                                      
5  ADB. 2016. Country Partnership Strategy: Bangladesh, 2016–2020. Manila. 
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8. Without the project, the level of service and condition of the project roads will continue to 
deteriorate, as major rehabilitation and/or widening is needed for all the selected roads. With no 
intervention, project road maintenance will involve the patching of severely damaged areas and 
will result in low travel speeds and high vehicle operating costs. 

F. Methodology and Data 

9. Economic analysis assumptions. The economic analysis was carried out following ADB 
guidelines,6 using the highway development and management (HDM)-4 model, by comparing 
transport costs for road agency and transport users with and without project options. The analysis 
used the domestic price numeraire and a discount rate of 9%. Project costs and benefits were 
valued in 2017 prices using an exchange rate of $1 = Tk83. A shadow exchange rate factor of 
1.0297 (estimated based on import and export trade data for Bangladesh for 2012–2015) for 
traded goods and a shadow wage rate factor of 0.75 for unskilled labor (based on the average 
wage rates of construction and agricultural workers) were used. The construction is planned to 
start in 2018–2019 and complete by 2020, and the analysis considered an operational period of 
20 years following the construction. The works mainly consist of pavement elements, with a         
20-year analysis period. No salvage value is considered at the end of the analysis period. The 
data required for the analysis, including existing road characteristics and project design, have 
been obtained from the detailed project reports.  

10. In the with-project alternative, the improvement for the project road sections will be either 
to rehabilitate the project road sections to the full cross-section of a single lane road or to widen 
and rehabilitate the road sections to an intermediate lane configuration based on the need for 
capacity augmentation. The improvement will also include measures to improve road safety and 
control speed at locations such as curves and commercial areas. The engineering design has 
been optimized for economy and construction efficiency in accordance with applicable design 
standards. The proposed improvement to the selected road sections will provide an acceptable 
level of service and allow sustainable maintenance over the design period, thus maintaining the 
improved speeds over the analysis period.  

11. Vehicle characteristics and costs. The HDM model used to estimate the vehicle 
operating cost values takes as input the vehicle technical and operational characteristics, vehicle 
prices, tire prices, fuel price, maintenance, and vehicle operation staff costs. The technical and 
vehicle operating characteristics are adopted from the data collected by the project development 
technical assistance team.8 The vehicle and tire price collected from dealers in the country, 
excluding taxes and labor cost for vehicle maintenance and operation, has been adopted. The 
economic fuel price has also been derived, excluding taxes and duties, from the details published 
by Bangladesh Petroleum Corporation and adopting a medium-term crude oil price of $75 per 
barrel.   

12. Value of time for passengers. For passenger vehicles, the value of passengers’ working 
and nonworking time was calculated based on an income survey of vehicle users from a previous 
study, updated to 2017 using growth in per capita income.9 The value of work time was derived 
from the monthly income by assuming 2,080 working hours per year. The estimates were 
compared with values derived from per capita income, and lower values from the two estimates 

                                                      
6  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
7  A. Lagman-Martin. 2004. Shadow Exchange Rates for Project Economic Analysis: Toward Improving Practice at the 

Asian Development Bank. Economics and Research Department Technical Note Series. No. 11. Manila: ADB. 
8  ADB. Bangladesh: Rural Infrastructure Maintenance Program. 
9  ADB. 2016. Transport Project Preparatory Facility. Draft Feasibility Study Report. Canada. (Grant 0227-NEP). 

https://www.adb.org/projects/47243-003/main#project-overview
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were adopted for the analysis. The value of bus passenger time was modified by applying a 
shadow wage rate factor, assuming about 20% bus passenger work trips by unskilled labor. 
Nonwork time was valued as one third of work time. No value of time is considered for travel by 
non-income-earning persons. Table 1 summarizes the time values for each passenger-carrying 
vehicle. 

Table 1: Adopted Values of Passenger Working and Nonworking Time 

Item 

Bus 
(Tk per hour) 

Car 
(Tk per hour) 

Motorcycle and  
Auto Rickshaw 

(Tk per hour) 

Working Nonworking Working Nonworking Working Nonworking 

Value of time         96 32 172 56 72 23 
     Source: Asian Development Bank estimates. 

13. Traffic estimation and forecast. Traffic volume was obtained from the classified traffic 
counts carried out on the project road sections. The base year traffic obtained from the traffic 
surveys constitutes the normal traffic. Roads in very poor condition have less traffic than other 
roads, based on the population served by the roads, as traffic uses alternate longer routes. Where 
traffic is well below the traffic determined based on the population served, it is assumed that on 
upgrading, traffic levels will reach in proportion to the population served and for those road 
sections, traffic levels are taken as two thirds of the average traffic level estimated based on 
population served. The project road sections are existing roads serving traffic, so the analysis 
does not consider generated traffic.  

14. In the absence of historical traffic growth data on these road sections, vehicle growth and 
the growth forecast for the economy and population are used in the traffic projections. Data on 
vehicle registration growth and economic parameters (e.g., GDP, per capita income, and 
population) were analyzed to estimate vehicle growth elasticity in relation to these parameters; 
and were adopted for traffic projection.  

15. Bangladesh’s registered vehicle population has been growing at 10.5% per year since 
2011.10 The country had almost 1 million more vehicles registered in 2015 than in 2010. 
Motorcycles dominate the vehicle population, accounting for 56.5% of registered vehicles. Small 
goods vehicle (pickups and delivery vans) have been growing at the fastest annual rate (14.0%), 
followed by two-wheelers (12.9%), auto-rickshaws (12.3%), tractors (10.8%), trucks (6.6%), cars 
(5.6%), and buses (5.3%). The overall annual growth rate is 10.8% for passenger vehicles and 
10.2% for goods vehicles. The significantly high goods vehicle growth is a result of a low base 
and increased economic growth during this period. The economic growth outlook indicates 
sustained economic growth prospects in the short to medium term. Overall vehicle growth in rural 
areas is expected to be more than 8% in the short to medium term. A conservative 8% overall 
growth in traffic on project road sections is assumed for the analysis for the first 5 years, reducing 
every 5 years and stabilizing at about 4%. Table 2 shows the traffic growth rates adopted for 
different vehicle categories for the traffic projection based on the overall traffic growth assumed.    

 
 
 
 
 

                                                      
10 Government of Bangladesh, Bureau of Statistics. 2016. Statistical Pocket Book, Bangladesh 2015. Dhaka. 
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Table 2: Adopted Traffic Growth Rates 

Vehicle Type 2017–2022 2022–2027 2027–2032 Beyond 2032 

Car/Van/Jeep 5.0% 5.0% 4.0% 4.0% 

Two-wheeler 9.0% 7.5% 6.0% 5.0% 

Bus 5.0% 4.0% 3.0% 3.0% 

Goods vehicle 6.0% 5.0% 4.0% 3.0% 
                  Source: Asian Development Bank estimates. 

16. Project benefits. The benefits of upgrading the project roads are an increase in vehicle 
speeds to normal vehicle speeds on a rural single lane or intermediate lane road in good condition 
compared with the low speeds and poor condition of the roads. The increased speed and 
improved road condition will result in significantly reduced travel time and vehicle operating costs 
during the analysis period. The travel speeds observed in the without-project option are                      
15–25 km per hour. In the with-project option, the average speeds estimated with the HDM-4 
model are 35–45 km per hour for all vehicles throughout the year. The improved roads will also 
reduce greenhouse gas emissions, but the value of savings in monetary terms is not large 
because of the low traffic levels and therefore not included in the analysis. After improvement, the 
roads will provide better riding quality and be safer.  

17. The road upgrading will support sustaining and increasing agricultural productivity and 
crop diversification, as it encourages agribusiness and small-scale industries in rural communities 
in addition to transport cost savings. These additional economic benefits are not included in the 
analysis because of the difficulty of estimating them and to avoid double counting of benefits. 

18. Project costs. The construction cost estimate for the project option is derived based on 
the project design and bill of quantities. It includes the civil works cost, social and environmental 
cost, utility shifting costs, and physical contingencies. The economic costs of construction were 
derived from the financial construction cost by removing taxes and applying a shadow exchange 
rate factor and shadow wage rate factor for the unskilled labor component. The estimated cost 
ranges from Tk3.5 million–Tk36.9 million per km. The routine and periodic maintenance unit costs 
adopted are based on the unit cost estimates for the project. 

 G.  Results of Economic Analysis  

19. An economic analysis has been carried out for the project road packages. The results of 
the economic analysis for the project by package are summarized in Table 3. These indicate that 
the project development option has a rate of return well above the opportunity cost of 9%. The 
cash flow streams for the overall project are in Table 4. 

Table 3: Results of Economic Analysis  

Project EIRR (%) ENPV (Tk million) 

All roads  
18.3  

(11.4–28.0)a 
10,678.1 

  EIRR = economic internal rate of return, ENPV = economic net present value 

 a The range of EIRRs for contract packages. 

 Source: Asian Development Bank 
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Table 4: Cash Flow Stream for the Project  
(Tk million) 

 

 

 

Year 

Increase in Road Agency Costs Decrease in Road User Costs 
 

 

Capital Costs Maintenance 

Costs 

Vehicle 

Operating Costs 

Time 

Costs 

 Net 

Benefits 

2018 0.0 0.0 0.0 0.0  0.0  

2019 10,077.0 0.0 0.0 0.0  (10,077.0) 

2020 6,718.0 0.0 0.0 0.0  (6,718.0) 

2021 0.0 (677.5) 2,389.6 991.3  4,058.5  

2022 0.0 (688.8) 2,353.6 934.9  3,977.3  

2023 0.0 (694.7) 2,278.1 859.7  3,832.6  

2024 0.0 (699.7) 2,891.6 1,212.1  4,803.4  

2025 0.0 (706.5) 2,822.1 1,162.0  4,690.6  

2026 0.0 3,364.9 2,740.1 1,081.7  456.9  

2027 0.0 3,872.3 2,647.9 995.4  (229.1) 

2028 0.0 1,948.0 2,719.5 1,021.7  1,793.2  

2029 0.0 (730.1) 2,791.1 1,048.3  4,569.5  

2030 0.0 (735.1) 3,463.0 1,435.9  5,634.0  

2031 0.0 (741.8) 3,342.9 1,363.3  5,448.1  

2032 0.0 3,334.3 3,218.2 1,262.7  1,146.6  

2033 0.0 (751.9) 3,082.6 1,160.0  4,994.4  

2034 0.0 3,838.7 3,152.5 1,189.0  502.7  

2035 0.0 (760.7) 3,223.4 1,218.6  5,202.7  

2036 0.0 1,911.0 3,917.8 1,623.3  3,630.2  

2037 0.0 (765.8) 3,781.9 1,547.2  6,094.8  

2038 0.0 3,315.6 3,643.9 1,443.6  1,771.9  

2039 0.0 (768.3) 3,507.5 1,341.3  5,617.0  

 EIRR (%)  18.3 

 ENPV @ 9%  10,678.1 

         ( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value. 

         Source: Asian Development Bank assessment. 

20. Sensitivity analyses were carried out to investigate the robustness of the economic viability 
of the project to cost overruns and benefit reductions. The cases analyzed are (i) case I–base 
cost and base benefits, (ii) case II–increase capital costs by 10% and base benefits, (iii) case III–
base cost and decrease benefits by 10%, (iv) case IV–2-year construction delay, and (v) case V–
increase capital costs by 10% and decrease benefits by 10%. The results of the sensitivity 
analyses for the project are in Table 5. With an increase in capital costs by 10% and a reduction 
in benefits by 10%, the project still has an EIRR above 9%. Based on the economic analysis of 
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the project options, as well as on the engineering and traffic assessment, the proposed project is 
recommended for implementation. 

Table 5: Sensitivity Analysis Results 

Projects 
Sensitivity Scenario (EIRR %) 

Case I Case II Case III Case IV Case V 

All roads 18.3 16.5 (+78%) 16.2 (–38%) 14.6 14.5(±26%) 

  Note: Figures in parentheses give the switching value for the variable(s) considered. In case V, ± indicates the 
percentage by which cost increases and benefit decreases to result in a net present value of 0. 

  Source: Asian Development Bank 

 

H. Distribution and Poverty Analysis  

21. The project costs and benefits are shared among the project stakeholders, including the 
government, labor vehicle operators, and vehicle passengers. The poverty headcount ratio for 
Bangladesh was 24.3% in 2016. The project roads are located in 34 districts. In addition to the 
population living below the poverty line, it is assumed an equal proportion of the population in the 
project area remains vulnerable, making the total population of the poor and vulnerable 48.6%. 
The analysis assumes that 50% of vehicle operating cost savings will accrue to vehicle owners 
and 50% will be passed onto users by the operators in the case of public transport and freight 
vehicles. It is estimated that 46% of vehicle operating cost savings are for two-wheeler and auto 
rickshaw owners; and assuming about 25% of two-wheeler and autorickshaw owners are in the 
vulnerable group, the share of benefits accrued to the poor and vulnerable from savings to vehicle 
owners is 11.5%. The poor and vulnerable, forming 48.6% of the population, are likely to accrue 
costs and benefits attributed to government and vehicle passengers less than their proportion in 
the population and assumptions were made as shown in Table 6. The project will increase the 
net income by an estimated Tk11,639 million, of which Tk4,156 million accrues to the poor and 
vulnerable. The poverty impact ratio is estimated to be 35.7% (Table 6). 

Table 6: Poverty Impact Assessment 

Item 
Vehicle 
Owners 

Vehicle 
Passengers 

Unskilled 
Labor Government Total 

Net present value (Tk million) 10,773.0 19,311.8 451.6 (18,897.4) 11,639.1 

Share of costs and benefits 
accruing to the poor and 
vulnerable (%) 11.5 25.0 100.0 12.5   

Costs and benefits accruing to the 
poor and vulnerable (Tk million) 1,238.9 4,827.9 451.6 (2,362.2) 4,156.3 

Poverty impact ratio (%)         35.7% 

  ( ) = negative.   
  Source: Asian Development Bank 

I. Financial Analysis  

22. Financial sustainability. The rural road maintenance budget has increased every year 
(Table 7). The average increase in allocation for rural road maintenance in the last 6 years is 
15.6% annually. However, the average allocation in the last 6 years is about 15%–20% of the 
estimated need, adding to the large maintenance backlog. The government budgetary policy for 
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rural road maintenance is inadequate, indicating that more investment is required to overcome 
the problem. 

Table 7: Allocation of Funds in past 5 years 
Financial 
Year 

Calculated 
Need 

(Tk million) 

Allocated Spent 

(Tk million) % of 
Need 

% Increase (Tk million) % of 
Allocation 

2011–2012  6,250.00  5.00%   
2012–2013 57,213.52 7,600.00 13.29% 21.60% 7,600.00 100% 
2013–2014 52,632.50 8,350.00 15.87% 9.87% 8,350.00 100% 
2014–2015 48,038.60 9,750.00 20.30% 16.77% 9,750.00 100% 
2015–2016 97,035.70 10,750.00 11.08% 10.26% 10,750.00 100% 
2016–2017 76,221.30 12,500.00 16.40% 16.28% 12,500.00 100% 
2017–2018 112,590.60 14,850.00 13.19% 18.80%   

Source: District fund allocation for rural road and bridge maintenance, Road Maintenance and Road Safety Unit, Local 
Government Engineering Department. 

23. The ADB intervention for rehabilitation will help reduce the maintenance backlog. Other 
development partners (World Bank and Japan International Cooperation Agency) are funding 
similar interventions. Together, this will contribute to sustaining the maintenance and preventing 
the upazila and union roads—the backbone of the country’s rural road network—from going into 
disrepair and more costly reconstruction. The government needs to increase the rural road 
maintenance funding substantially. With the increased funding and sustained economic growth, 
this may be possible and need to be confirmed to ensure sustainable maintenance. The proposed 
project will upgrade about 1,700 km of rural roads and will require an annualized maintenance 
budget of $15 million, which is about 8% of the total LGED road maintenance expenditure in 2017. 
The LGED has a well-established maintenance planning and budget allocation system and can 
be used effectively to allocate budget for sustainable maintenance of the rehabilitated road 
network. The additional maintenance expenditure required for the sustainable maintenance is a 
significant share of the total maintenance expenditure for rural roads managed by the LGED, so 
a large increase in the maintenance fund allocation in the future is needed. The plan budget 
allocation indicates an increased allocation for rural road maintenance (20% per year compared 
with 15% per year in the past) and shows the government’s commitment to improve rural road 
maintenance. The project will also include 5 years’ maintenance in civil works contracts as pilot 
to ensure better asset quality and improved maintenance. The attached ADB technical assistance 
will strengthen the capacity of the LGED on fund and asset management. For long-term 
sustainable maintenance of the rural road network, the LGED should increasingly use 
performance-based maintenance or long-term maintenance contracts, increase the rural road 
maintenance budget allocation, and seek the continued support of development partners. 

 




