
Coastal Climate-Resilient Infrastructure Project (RRP BAN 45084) 

ECONOMIC AND FINANCIAL ANALYSES 

A. Introduction 

1. The Coastal Climate-Resilient Infrastructure Project will improve livelihoods in rural 
coastal districts vulnerable to climate variability and change. The impact of the project will be 
reduced poverty in the rural coastal districts vulnerable to climate change. The outcome will be 
enhanced climate resilience of coastal infrastructure in 12 rural coastal districts, benefiting the 
poor and women. The overall project outcome will be achieved through the following project 
outputs: (i) improved road connectivity, (ii) improved market services, and (iii) enhanced climate 
change adaptation capacity.     
   
B. Approach and Methodology 

2. The economic analysis was conducted in accordance with the Guidelines for the 
Economic Analysis of Projects of the Asian Development Bank (ADB),1 and was based on 
identification and comparison of with- and without-project scenarios. The economic analysis is 
based on detailed analysis of four sample subprojects, which were selected as representative of 
other subprojects that would be implemented under the project. These include two road 
subprojects (one upazila (sub-district) road and one village road), one growth center market 
subproject, and one village market subproject. Financial analysis has not been undertaken since 
financial returns cannot be assigned to a single entity, so the results of an analysis would not be 
relevant to assessing subproject viability.      
 

1. Road Subprojects    

3. The economic analysis of road subprojects is based on the estimation of savings in 
vehicle operating costs (VOCs) resulting from road improvements. VOC savings accrue to both 
existing traffic using a subproject road and to traffic generated by the improvements made to the 
road. Existing traffic is based on traffic counts undertaken on subproject roads. Generated traffic 
is estimated according to the results of benefit monitoring and evaluation of the Rural 
Infrastructure Improvement Project.2 Traffic counts were undertaken on subproject roads over a 
12-hour period (6 a.m. to 6 p.m.) on one market day and one non-market day to capture the 
variation in traffic volume between them. Traffic was counted according to six categories of 
motorized traffic and four categories of non-motorized traffic, plus pedestrian traffic. For each 
day, 12-hour traffic counts were converted to 24-hour traffic volumes by a multiplier of 1.45 for 
market days and 1.30 for non-market days. Daily traffic counts have been converted into weekly 
average daily traffic (WADT) on the assumption that, on average, there are two market and five 
non-market days per week. On this basis:   

 WADT = ((Tm x 2) + (Tn x 5)) / 7  

where: 
Tm = 24-hour traffic volume on market day 
Tn = 24-hour traffic volume on non-market day 

    

                                                
1
   ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila.  

2
  Local Government Engineering Department. 2009. Rural Infrastructure Improvement Project, Results of Terminal 

Surveys on Benefit Monitoring and Evaluation.  
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4. Traffic volumes vary on a seasonal basis, with dry season traffic exceeding wet season 
traffic. To derive annual average daily traffic (AADT), which is the basis for estimating VOC 
savings, WADT volumes have been adjusted to account for seasonal variation. Following the 
methodology of the Local Government Engineering Department (LGED), each season is 
assumed to last for 6 months and dry season traffic to be 20% higher than wet season traffic. 
The traffic counted is assumed to be representative of dry season traffic volume. The AADT is 
estimated as the average of dry and wet season traffic, as follows:  

AADT = (Td + Tw) / 2 
  = ((Td + (Td/1.2)) / 2 
  = ((Td) x (1 + 0.83)) / 2 
  = Td x 0.9167 

where: 
Td = 24-hour traffic volume during the dry season 
Tw = 24-hour traffic volume during the wet season 

 
5. Improvements in rural roads not only result in cost savings to existing traffic using the 
roads but generally also generate both an increase in traffic of existing vehicle types and a 
modal shift in traffic, for instance from non-motorized to motorized vehicles. Generated traffic 
has been estimated on the basis of observed increases in traffic volume. Given their current 
state of repair, a limited range of vehicle types uses subproject roads. Some, notably larger 
vehicles, are prevented from using the road based on the width and/or condition of the road 
surface in certain places. In addition to the generation of traffic resulting from road improvement, 
there will be a general growth in traffic, both existing and generated, over time following the 
completion of improvements. Annual traffic growth of 6.0% has been used in the present 
analysis, which is lower than the national average of 10.5%. To reflect the fact that benefits of 
reduced VOCs are unlikely to accrue immediately and will accrue at different rates for existing 
and generated traffic, benefits have been phased in the analysis. VOC estimates have been 
updated to 2012 using the gross domestic product deflator.   

2.  Market Subprojects  

6. The economic analysis of markets is based on the estimation of quality deterioration 
(spoilage) savings, which follows the approach adopted by the LGED and ADB in the appraisal 
of several previous projects of this type. Data were collected during a survey of a typical growth 
center market (Batbunia, Dacope Upazila, Khulna District) on two days—one market day and 
one non-market day. Village markets (Naya Bazar, Banuripara Upazila, and Barisal District) 
were also surveyed. Benefits are derived from a reduction in the spoilage of perishable 
products, often resulting from inappropriate or poorly maintained selling facilities. Following 
market improvement, not only is spoilage reduced but market turnover also increases. The 
reduction in spoilage is estimated based on prices paid for a range of perishable commodities 
typically traded in project area markets, including meat, poultry, fish, fruit and vegetables, flour, 
and rice. Although some commodities are sold year-round, there is seasonality in the sales of 
others. The analysis only includes those commodities on sale when the market surveys were 
undertaken. Market improvement costs comprise construction and maintenance costs. Unit 
rates for construction costs are based on the latest LGED rates adjusted upward for both cost 
escalation and to take account of the difficulty of access and working conditions in the project 
area. The cost for maintenance is estimated at 1% of the construction costs.  
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3. Climate Resilience and Adaptation Scenarios  

7. Subproject analyses have been undertaken according to three scenarios: (A) upgrading 
from present conditions to existing LGED standards; (B) upgrading from present conditions to 
existing climate-resilient standards; and (C) upgrading from present conditions to future climate-
resilient standards. Under scenario A, improvements will be undertaken only to bring 
infrastructure up to what may be regarded as the normal LGED standard. In scenario B, 
improvements provide for making infrastructure resilient to current climate effects. This involves 
higher construction costs, though lower maintenance costs. Under scenario C, construction 
costs are higher to raise infrastructure to a level to resist climate change impact over a 20-year 
time horizon. The analysis of markets is based on upgrading to future climate-resilience 
standards only. The recommended project design specifications for roads and markets are for 
upgrading from present conditions to future climate-resilient standards. 

C.  Project Costs  

  1. Derivation of Economic Costs 

8. The economic costs of tradable agricultural inputs and prices of tradable outputs are 
based on world market prices adjusted to border values and then to equivalent farm-gate prices 
by adjusting for transportation, handling, and processing. Economic costs and benefits for non-
tradable inputs and outputs were derived by deducting taxes and duties and adjusting the local 
currency value by a standard conversion factor of 0.9, which is consistent with other similar 
projects in Bangladesh. 

2. Land Acquisition and Overhead Costs  

9. Individual road subprojects may involve the involuntary acquisition of land, in particular 
to cater for upgrading roads to future climate-resilience standards. Based on surveys of the 
representative upazila road subproject, land acquisition is estimated to be 1,700 square meters 
(m2) per kilometer (km) under scenarios A and B and 2,500 m2 per km under scenario C. For 
the village road subproject, the land requirement is 1,360 m2 per km under scenarios A and B 
and 2,000 m2 per km under scenario C. Project overhead costs have been allocated on the 
basis of the share of the total costs of each subproject type in the total cost of all subprojects to 
be implemented.   

3. Subproject Costs  

10. The cost of upgrading the upazila road is estimated as follows: (i) LGED standards 
(scenario A) Tk11.76 million (Tk9.44 million in economic terms); (ii) existing climate-resilience 
standards (scenario B) Tk13.02 million (Tk10.46 million in economic terms); and (iii) future 
climate-resilience standards (scenario C) Tk14.00 million (Tk11.24 million in economic terms). 
The cost of upgrading the village road is estimated as follows: (i) LGED standards (scenario A) 
Tk6.56 million (Tk5.27 million in economic terms); (ii) existing climate-resilience standards 
(scenario B) Tk7.44 million (Tk5.97 million in economic terms); and (iii) future climate-resilience 
standards (scenario C) Tk8.00 million (Tk6.42 million in economic terms). For the growth center 
market, the cost of upgrading to future climate-resilience standards amounts to Tk25.0 million 
(Tk20.1 million in economic terms). For the village market, the estimated future climate-
resilience cost is Tk5.0 million (Tk4.0 million in economic terms). 
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D. Project Benefits 

11. The economic analysis includes only quantifiable benefits associated with rural roads 
and markets. There are, however, significant nonquantifiable benefits including improvements in 
access to economic and social opportunities. In addition to the benefits accruing from rural 
roads and markets, the project will contribute to the livelihoods of the rural poor. It will 
strengthen extension services and induce crop diversification. Through commercialization of 
farming, the project will support the adoption of better technology. Improved connectivity and 
marketing facilities will promote agro-based rural industries. For existing industries, it will cater 
to an expanded market through income growth and integrated connectivity. The rural services 
sector, which depends primarily on agriculture and cottage industries, will expand. The project 
will help develop human resources and upgrade skills. Financial deepening in the rural areas 
will accelerate because of the infrastructure development and diversification of demand. The 
human resource development program proposed under various components of the project will 
raise the knowledge and skills of various groups, particularly women.  

E. Economic Analysis 

12. Based on the above assumptions, a 20-year economic cash flow has been prepared for 
each subproject indicating incremental costs and benefits. The  economic internal rates of return 
(EIRRs)  of the four subprojects under each scenario and before and after allowing for project 
overhead costs are presented in Table 1. Economic cash flows for scenario C for the upazila 
road are presented in Table 3 and for the village road in Table 4. Economic cash flows for 
scenario C for the growth center market are presented in Table 5. 

Table 1: Economic Internal Rates of Return of the Subprojects 

Subproject 
Scenario A 

(LGED Standard) 

Scenario B 
(Current Climate-

Resilient Standard) 

Scenario C 
(Future Climate-

Resilient Standard) 

Upazila Road    
Before project overhead cost 19.4 17.8 16.3 
After project overhead cost 16.5 15.2 14.0 

Village Road    
Before project overhead cost 23.9 21.7 19.5 
After project overhead cost 20.6 18.9 17.1 

Growth Center Market    
Before project overhead cost (…) (…) 19.5 
After project overhead cost (…) (…) 16.7 

Village market    
Before project overhead cost (…) (…) 32.3 
After project overhead cost (…) (…) 28.7 

LGED = Local Government Engineering Department, upazila = sub-district.  
(...) indicates data not available. 
Source: Asian Development Bank estimates. 

  

13. The analysis indicates that even after allowing for project overhead costs, all subprojects 
are economically viable, when compared with the assumed 12% opportunity cost of capital and 
the generally accepted cutoff point for economic viability. Based on upgrading to the highest 
level (future climate resilience), and allowing for project overhead and land acquisition costs, 
estimated EIRRs are 14.0% for the upazila road, 17.1% for the village road, 16.7% for the 
growth center market, and 28.7% for the village market. The nature and scale of unquantified, 
indirect benefits are such that actual economic returns are likely to be significantly higher than 
indicated by the estimated EIRRs. Moreover, the higher level of subproject EIRRs before 
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allowing for project overhead costs indicates that a high level of potential economic benefit may 
be earned from replication of upgrading of subproject infrastructure of this type as part of 
LGED’s ongoing infrastructure improvement plans. This will be complemented by enhanced 
capacity for climate resilience in local communities and in LGED, which will have clear benefits 
for the construction and maintenance of rural infrastructure in the future.  

F. Sensitivity Analysis 

14. Sensitivity analysis has been undertaken to estimate switching values for benefits and 
construction costs, maintenance costs, total subproject costs, and project overhead costs for 
each of the subprojects analyzed. For roads subprojects, sensitivity to land acquisition costs has 
also been estimated. Switching values indicate the percentage by which benefits would need to 
decline or costs increase to reduce the EIRR after allowing for project overhead costs to the 
assumed cutoff rate of 12% below which subprojects are not considered economically viable. 
Switching values for each subproject after allowing for project overhead costs are indicated 
below. The analysis suggests that all subprojects are robust with respect to adverse changes in 
all key benefit and cost variables.  

Table 2: Switching Values of the Subprojects 

   Switching Values (%) 

Subproject/ 
Scenario 

EIRR 
(%) Benefits Construction Maintenance 

Land 
Acquisition 

Total 
Subproject 

Cost 

Project 
Overhead 

Costs 

Upazila Road        

A 16.5 25.5 53.4 257.3 496.5 40.6 217.5 

B 15.2 19.3 36.5 176.0 376.1 28.0 164.8 

C 14.0 12.9 22.7 109.3 191.5 17.1 110.1 

Village Road        

A 20.6 41.3 111.9 539.0 840.6 83.4 445.0 

B 18.9 35.3 84.3 406.4 718.9 63.7 380.5 

C 17.1 27.1 60.3 217.1 445.5 42.7 292.6 

Growth Center 
Market 

16.7 26.1 44.4 685.4 (…) 41.7 230.0 

Village Market 28.7 59.4 184.0 2,842.9 (…) 172.8 954.0 

EIRR = economic internal rate of return, upazila = sub-district. 
(...) indicates data not available. 
Source: Asian Development Bank estimates. 

 

G. Distribution Analysis  

15. A distribution analysis has been undertaken to determine to what extent the poor benefit 
from project roads, based on the results of the two subproject roads analyzed. The share of 
benefits accruing to the poor from the road subprojects is compared with the incidence of 
poverty in the project areas to assess the extent to which subprojects favor the poor rather than 
local communities as a whole. The analysis indicates the poor will receive significant benefits 
from upgraded rural infrastructure. The proportion of poor benefiting is 40%–46% for the roads. 
This compares with 35%–39% poverty incidence in the project areas.  
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 Table 3: Economic Cash Flow – Upazila (Sub-district) Road Subproject Scenario C (Future Climate-Resilience Standard) 

 

Benefits (Tk million) Costs (Tk million)       

Year 
Existing 
Traffic 

Generated 
Traffic Total Construction Maintenance 

Land 
Acquisition Total 

Net Cash 
Flow 

Project 
Overhead 

Costs  

(Tk million) 

Net Cash 
Flow 

1 0.00   0.00   0.00 23.38 0.00 6.48      29.86   (29.86) 4.16 (34.02) 

2 0.00   0.00   0.00 35.08 0.00       35.08   (35.08) 2.47 (37.55) 

3 1.93   3.76   5.68  1.75   1.75   3.93 2.31   1.62 

4 2.75   7.51 10.27  1.75   1.75   8.51 2.18   6.33 

5 2.75   9.39 12.15  1.75   1.75 10.39 1.62   8.77 

6 2.92   9.96 12.87  1.75   1.75 11.12 0.86 10.26 

7 3.09 10.55 13.65  1.75   1.75 11.89  11.89 

8 3.28 11.19 14.47  1.75   1.75 12.71  12.71 

9 3.48 11.86 15.33  1.75   1.75 13.58  13.58 

10 3.69 12.57 16.25  1.75   1.75 14.50  14.50 

11 3.91 13.32 17.23  1.75   1.75 15.48  15.48 

12 4.14 14.12 18.26  1.75   1.75 16.51  16.51 

13 4.39 14.97 19.36  1.75   1.75 17.61  17.61 

14 4.65 15.87 20.52  1.75   1.75 18.77  18.77 

15 4.93 16.82 21.75  1.75   1.75 20.00  20.00 

16 5.23 17.83 23.06  1.75   1.75 21.30  21.30 

17 5.54 18.90 24.44  1.75   1.75 22.69  22.69 

18 5.87 20.03 25.91  1.75   1.75 24.15  24.15 

19 6.23 21.24 27.46  1.75   1.75 25.71  25.71 

20 6.60 22.51 29.11  1.75   1.75 27.36  27.36 

           

Economic internal rate of return before project overheads 16.3       

Economic internal rate of return after project overheads 14.0            
 

 

( ) = negative 
Source: Asian Development Bank estimates. 
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Table 4: Economic Cash Flow – Village Road Subproject Scenario C (Future Climate-Resilience Standard) 
 

Benefits (Tk million) Costs (Tk million)       

Year 
Existing 
Traffic 

Generated 
Traffic Total Construction Maintenance 

Land 
Acquisition Total 

Net Cash 
Flow 

Project 
Overhead 

Costs  

(Tk million) 

Net Cash 
Flow 

1 0.00 0.00 0.00 10.54 0.00 3.34 13.87 (13.87) 1.87 (15.75) 

2 0.00 0.00 0.00 15.80 0.00  15.80 (15.80) 1.11 (16.92) 

3 1.65 1.81 3.46  0.79    0.79   2.67 1.04   1.63 

4 2.36 3.62 5.97  0.79    0.79   5.18 0.98   4.20 

5 2.36 4.52 6.88  2.11    2.11   4.77 0.73   4.04 

6 2.50 4.79 7.29  0.79    0.79   6.50 0.39   6.11 

7 2.65 5.08 7.73  0.79    0.79   6.94    6.94 

8 2.81 5.38 8.19  0.79    0.79   7.40    7.40 

9 2.98 5.71 8.68  0.79    0.79   7.89    7.89 

10 3.15 6.05 9.20  2.11    2.11   7.10    7.10 

11 3.34 6.41 9.75  0.79    0.79   8.96    8.96 

12 3.54 6.80     10.34  0.79    0.79   9.55    9.55 

13 3.76 7.20     10.96  0.79    0.79   10.17    10.17 

14 3.98 7.64     11.62  0.79    0.79   10.83    10.83 

15 4.22 8.09     12.31  2.11    2.11   10.21    10.21 

16 4.47 8.58     13.05  0.79    0.79   12.26    12.26 

17 4.74 9.09     13.84  0.79    0.79   13.05    13.05 

18 5.03 9.64     14.67  0.79    0.79   13.88    13.88 

19 5.33 10.22     15.55  0.79    0.79   14.76    14.76 

20 5.65 10.83     16.48  2.11    2.11   14.37    14.37 

           

Economic internal rate of return before project overheads 19.5       

Economic internal rate of return after project overheads 17.1            
 

( ) = negative 
Source: Asian Development Bank estimates. 
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 Table 5: Economic Cash Flow – Growth Center Market Subproject 

 

 Benefits (Tk million) Costs (Tk million)       

Year Market Day 
Non-market 

Day Total Construction Maintenance Total 
Net Cash 

Flow 

Project 
Overhead 

Costs  

(Tk million) 

Net Cash 
Flow 

1 0.00 0.00 0.00 20.08 0.00 20.08 (20.08) 1.43 (21.50) 

2 1.85 0.01 1.85  0.00  0.00  1.85 0.85  1.01 

3 3.69 0.02 3.71  0.20  0.20  3.51 0.79  2.71 

4 3.88 0.02 3.89  0.20  0.20  3.69 0.75  2.94 

5 4.07 0.02 4.09  0.20  0.20  3.89 0.56  3.33 

6 4.27 0.02 4.29  0.20  0.20  4.09 0.30  3.80 

7 4.49 0.02 4.51  0.20  0.20  4.31   4.31 

8 4.71 0.02 4.73  0.20  0.20  4.53   4.53 

9 4.95 0.02 4.97  0.20  0.20  4.77   4.77 

10 5.20 0.02 5.22  0.20  0.20  5.02   5.02 

11 5.45 0.02 5.48  0.20  0.20  5.28   5.28 

12 5.73 0.03 5.75  0.20  0.20  5.55   5.55 

13 6.01 0.03 6.04  0.20  0.20  5.84   5.84 

14 6.31 0.03 6.34  0.20  0.20  6.14   6.14 

15 6.63 0.03 6.66  0.20  0.20  6.46   6.46 

16 6.96 0.03 6.99  0.20  0.20  6.79   6.79 

17 7.31 0.03 7.34  0.20  0.20  7.14   7.14 

18 7.68 0.03 7.71  0.20  0.20  7.51   7.51 

19 8.06 0.04 8.09  0.20  0.20  7.89   7.89 

20 8.46 0.04 8.50  0.20  0.20  8.30   8.30 

          

Economic internal rate of return before project overheads 19.5      

Economic internal rate of return after project overheads 16.7          
 

( ) = negative 
Source: Asian Development Bank estimates. 
 

 




