
Additional Financing of Southwest Area Integrated Water Resources Planning and Management Project 
  (RRP BAN 34418) 

 

ECONOMIC AND FINANCIAL ANALYSIS 
 
A. Objective 
 
1. The additional financing will finance renovation of nine existing flood control, drainage, 
and irrigation (FCDI) schemes. It will also finance training and institutional support to enable 
local farm and fishing households to maximize benefits achieved from project investments and 
to facilitate their active participation in the operation and maintenance (O&M) of the 
infrastructure. Each FCDI scheme is considered to be a subproject. Physical works will include 
the rehabilitation, upgrading, and construction of regulators, inlets and outlets, small bridges and 
culverts; khal (small canal) re-excavation; embankments; and other water resource 
management structures.  
 
2. The deterioration of infrastructure and impaired ability to manage water levels has a 
negative impact on production potential within the subproject areas, affecting the crops and 
varieties that can be grown in each season and reducing yields. Training and institutional 
support will focus on improving production knowledge and methods so that beneficiaries can 
take full advantage of the improved water management provided by project implementation, and 
on providing beneficiaries with the skills for the O&M and management of the infrastructure so 
that it can be maintained in good working order. 
 
3. Individual feasibility study reports have been prepared for seven subprojects (Beel 
Sakunia, Kandor and Daduria Beel [combined], Alfadanga-Boalmari, Chatler–Fakurhat, 
Kalidaskhali–Arpara, and Horai River) and will be prepared for the remaining two subprojects 
(Purulia Char Bhatpara and Bamonkhali–Barnali) during the first year of the project period. 
 
B. Macroeconomic Context 
 
4. The Bangladesh economy has been resilient in recent years, even during the global 
recession. Gross national income per capita reached $900 in 2013 and gross domestic product 
(GDP) per capita in purchasing power parity terms was $2,990. Growth in the economy is led by 
growth in industry and services, with the agriculture sector generally growing more slowly.  
  
5. Since 2005, the Bangladesh economy has grown by more than 6.0% per year in real 
terms in all years except 2009 and 2010, and real growth per capita has been 4.5% per year or 
more in all years (except for 2009 and 2010). Average real per capita income since 2005 has 
increased by more than 40%, which is a strong performance given the condition of the 
international economy during much of this period. Nevertheless, in 2010 75% of the population 
were still living on less than $2 per day (in purchasing power parity terms). The Human 
Development Index for Bangladesh in 2013 was 0.558, ranking it 142nd out of all the countries 
of the world. 
 
6. The relative role of the agriculture sector in the economy has declined by nearly 50% 
since 1990, as both the industry and services sectors have increased in importance. However, 
the agriculture sector is still economically important, providing 47.5% of all employment in 2010. 
Furthermore, a high proportion of the population lives in small towns and villages in rural areas, 
even if they are not directly engaged in agriculture. Together, agriculture and nonfarm rural 
employment amount to 56% of all employment in the economy. The rural economy in 
Bangladesh remains vitally important for providing livelihoods for the majority of the population 
and especially for the alleviation of poverty. 
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7. Since the early 1990s, government revenues as a percentage of GDP have remained at 
around 10%, one of the lowest levels in the world. Current expenditures are equivalent to about 
10% of GDP and expenditures for the annual development program are about one-third of this 
level. In general, sound macroeconomic policies and tight controls on expenditure have kept the 
fiscal deficit close to 3.0% in recent years, although higher food and fuel subsidies in the wake 
of higher international prices pushed the deficit to 5.1% of GDP in 2008. The overall budget 
deficit is funded in part by development aid inflows. Total aid (principally project aid) was $2.42 
billion in 2013, up from $1.33 billion in the previous year. 
 
C. Demand Analysis 
 
8. The subprojects to be upgraded under the additional finance will generate increases in 
the production of rice, wheat, maize, and other crops, as well as fish. Total national production 
of rice reached 33.8 million tons in FY20113 and the country is almost self-sufficient in rice, with 
at most a small volume of imports each year. The average daily per person requirement of rice 
is around 170 kilograms (kg) per person per year, plus storage and other losses, seed, and any 
other nonconsumption uses. For Bangladesh’s present population of 158 million, the annual rice 
requirement is therefore almost 27 million tons (t) plus losses and seed requirements. At full 
development, the subprojects to benefit from the project will add more than 83,000 t to national 
production, or less than 0.3% of recent annual production. This quantity is unlikely to have any 
significant impact on domestic markets and will help meet the growing demand from population 
increase and greater purchasing power among the population.  
 
9. For other crops for which increases in production are expected, the total increases are 
very small in the national context and likely to be absorbed principally by demand in the 
subproject and nearby areas. Increases in fish production, which is the principal source of 
animal protein for the population, will also chiefly increase the supply available to local people. 
While significant to people in the project area, projected incremental production will be 
insignificant in terms of the national market. 
 
D. Rationale for the Project 
 
10. The public-good nature of water resources management, the nonexistence of private 
investment in the sector, and the relatively high level of coordination and management required 
for the provision of the required infrastructure and the oversight of O&M, justify public sector 
investment in projects of this type. Financing from external sources is usual in Bangladesh for 
such projects, as the government’s own resources are unable to meet all the needs for 
infrastructure and other development activities. The ongoing project contributes to the 
government’s strategy for increasing and sustainable economic growth and will continue to be 
consistent with the development strategy which recognizes the need to raise agricultural 
productivity, promote crop diversification, and improve rural infrastructure. 
 
E. Alternatives Analysis 
 
11. Alternatives and least-cost analysis was not carried as part of the assessments for the 
feasibility studies of the subproject areas. 
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F. Approach and Major Assumptions 
 
12. Economic assessments have been carried out for the seven subprojects for which 
feasibility study data is available and for the whole project. No analysis was carried out for the 
two subprojects for which feasibility study data is not yet available.  
 
13. Key assumptions. The economic analysis of the project was carried out by comparing 
with-project and without-project scenarios following the Guidelines for the Economic Analysis of 
Projects of the Asian Development Bank (ADB).1 The economic analysis is based on the 
following assumptions: (i) the project life is 30 years, including construction; (ii) the salvage 
value at the end of the project life is zero; (iii) implementation will start in 2016 with benefit flows 
expected to start in the sixth year and full benefits accruing from the eighth year; (iv) economic 
costs and benefits are expressed in constant 2014 terms with an exchange rate of Tk77.4 = 
$1.00, and are valued using the world price numéraire; (v) taxes and duties, interest, and price 
contingencies are excluded from the economic costs; (vi) economic costs and benefits for 
nontradable goods and services are derived by adjusting their values by the standard 
conversion factor of 0.88 and removing taxes; (vii) a shadow wage rate factor of 0.84 has been 
estimated for unskilled farm labor, and price contingencies have been estimated using ADB’s 
most recent cost escalation factors for international and domestic prices; and (viii) the period of 
the loan for the project is 20 years including a 5-year grace period (i.e., loan repayment period is 
15 years) and the annual interest rate is 2%. 
 
G. The Project 
 
14. The nine subproject areas are characterized by inadequate and poorly performing water 
management infrastructure that limits the production capabilities of agricultural land and fish 
ponds in each area. Under the project, infrastructure in the subproject areas will be rehabilitated 
and upgraded and associated training provided. Rehabilitation and construction of flood 
embankments, khal re-excavation, construction and rehabilitation of regulators, and the 
construction of inlet and outlet structures will facilitate the control of water levels within the 
subproject areas and allow farmers to maximize crop production. 
 
15. The total population of the nine subproject areas is 446,240, the gross area is 83,996 
hectares (ha), and the net cultivated area is 66,325 ha. Landholdings are small with 54.4% of 
households having less than 0.2 ha and a further 28.6% having 0.2–1.0 ha (on average, for the 
seven subprojects for which detailed data is available). Only 16.9% of households have more 
than 1.0 ha.   
 

1. Costs and Benefits 
 
16. The total project financial cost is $59.08 million (Tk5.76 billion), of which 55% is directly 
attributable to infrastructure development and training for individual subprojects. The remaining 
costs are for social mobilization activities, institutional strengthening for government agencies, 
and project management.  
 
17. An economic surplus model was used to measure the agricultural benefits from the 
project. As a result of a project intervention, changes in the quantity of a commodity (e.g., rice, 
wheat) can result in product price changes, which lead to changes in economic welfare. 
Economic surplus consists of two elements—consumer surplus and producer surplus. 

                                                 
1 ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 
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Consumer surplus is defined as the extra amount a consumer would have been prepared to pay 
and is measured as the area below the demand curve and above the price line. The basic 
premise of consumer surplus is that, at a certain market price, there are some consumers who 
would be willing to pay a higher price to obtain the same quantity, and their welfare is increased 
by obtaining the product at a lower price. The traditional measure of producer surplus is the 
area above the product supply curve and below the price line. This area represents the 
difference between what a producer actually receives for a sale and the minimum amount he or 
she would have been prepared to accept.  
 
18. The main benefits accruing from implementation of the project will be increased crop and 
fish production. These increases will be achieved because improved water management will 
provide more reliable production conditions with lower water levels during the monsoon season, 
and less possibility for flooding and water retention where required after the monsoon season. 
Improved water management will reduce flooding depths and reduce the average land flooding 
classification in each subproject area. This has a direct impact on cultivation options and 
methods and the varieties that can be grown. A lower land flood classification (i.e., reduced 
average flooding depth) implies higher crop yields. Overall, the project will increase F0 (flood 
depths less than 30 centimeters [cm]) land from 81% to 91% of the total net cultivated area and 
will reduce the area flooded to depths greater than 90 cm from 10.0% to 2.5% of the cultivated 
area. 
 
19. Controlling flooding and improving management of available water during the dry season 
will facilitate increased cropping intensity, which is expected to increase from 205% to 235%. 
Yield increases are only expected for transplanted aman (monsoon season rice, increasing from 
current 2.5 t/ha to 3.0 t/ha) and HYV boro (dry season rice, 4.5 t/ha to 5.0 t/ha) rice crops since 
these will most benefit from improved water control, and for wheat (2.0 t/ha to 2.5 t/ha), 
vegetables (17.0 t/ha to 18.0 t/ha), and mustard (1.0 t/ha to 1.3 t/ha). There will be a shift to 
more profitable crops in the with-project scenario, including maize which is being introduced as 
a new crop in the local cropping pattern and is in demand as a fodder crop to support increasing 
livestock production throughout the country. Incremental production for major crops, for seven 
subprojects, is expected to be 83,352 t of paddy, 1,854 t of wheat, 26,022 t of maize, and 5,035 
t of jute.  
 
20. The project will implement measures, including training, for the improvement of fish 
production in the subproject areas, including both capture and culture fisheries. By improving 
water management, the project will lead to a reduction in areas available for capture fisheries 
but measures will be taken to improve the productivity of the remaining areas. At the same time, 
the area of water bodies available for fish culture, and the productivity of these areas, will 
increase. The net increase in fish production is estimated to be 1,387 t per year. 
 

2. Nonquantified Benefits 
 
21. Nonquantified benefits will accrue to the project from training and institutional 
strengthening activities that will focus on water management groups (WMGs) and the capacity 
of local people and organizations to maintain the water management infrastructure in their 
respective areas. The specific benefits arising from these activities will manifest themselves in 
the overall improvement in water management and the longer term integrity of the infrastructure 
and its operation and maintenance. The ability of farmers and fishers to maintain production 
increases achieved as a result of project activities will also depend on the success of efforts to 
improve the capacity for local operation and management of the systems. The enhanced 
capacity of local beneficiaries will include awareness raising for collective agriculture, fisheries, 
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business development, and other actions for their livelihood improvements and active 
participation of women and the socially weak.  
 
H. Results 
 

1. Financial Impacts on Households 
 
22. The analysis of crop and farm budgets was based on data from the subproject feasibility 
studies and includes 17 crop budgets to account for crop production by season, land type, and 
irrigation status. These same crop budgets are applied for all areas, as the subproject areas are 
within the same region and production conditions are basically the same. Based on this data, an 
analysis of farm budgets has been carried out for 1 ha farms with the average cropping pattern 
for the subproject areas. 
 
23. Share cropping is a common feature of the project area. Under the standard share-
cropping system, the share cropper provides 100% of the labor requirements while the cost of 
other inputs and outputs are shared equally by the owner and the tenant. Assuming the owner 
farmer hires all labor requirements, the incremental income from 1 ha is Tk23,029 ($297) for 
owner farmers and Tk22,851 ($295) for tenant farmers. For owner households with small 
landholdings it can be assumed that they would use their own labor, meaning the incremental 
benefit for the owner farmer would be Tk35,211 ($455) per ha. Compared with present 
estimated income per ha of Tk81,906 ($1,058) for an owner farmer hiring all labor, Tk135,980 
($1,756) for an owner using own labor, and Tk68,034 ($879) for a tenant farmer, the 
incremental increases in incomes from the project are 28% for an owner farmer hiring all labor, 
26% for an owner using own labor, and 33% for a tenant farmer. 
 
24. For the majority of households, the incremental income accruing from the project will 
therefore be about Tk7,000 ($90) per year or less for those owning their own land and about 
Tk4,600 ($60) or less for tenant farmers. 
 

2. Assessment of Subproject Economic Feasibility 
 
25. The results of the economic analysis for the individual schemes are given in Table 1, 
which indicates that each of the subprojects is economically viable, with economic internal rates 
of return (EIRRs) ranging from 16.3% for Chatler-Fakurhat to 26.2% for Kandor and Daduria 
Beel. Switching values indicate that the results for the individual subprojects are robust to likely 
changes in either costs or estimated benefits. 
 

Table 1: Results of the Economic Analysis for Subprojects 

Subproject 
EIRR 
(%) 

ENPV 
(Tk '000) 

Switching Values (%) 

Benefits Costs 
Beel Sakunia 17.2 173.245 -36 55 

Kandor and Daduria Beel 26.2 237,708 -66 194 

Alfadanga-Boalmari 21.5 417,135 -53 112 

Chatler Fakurhat 16.3 157,808 -31 44 

Kalidaskhali-Arpara 21.5 500,568 -52 109 

Horai River 21.2 715,441 -52 109 
EIRR = economic internal rate of return, NPV = economic net present value.  
Source: Asian Development Bank estimates. 
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3. Assessment of Project Economic Feasibility 
 
26. For the entire project the baseline EIRR was 19.6% and economic net present value 
(ENPV) Tk2.15 billion, indicating the project is economically viable under the baseline 
assumptions (Table 2). If the direct investment costs for the Putilia Char Bhatpara and 
Bamonkhali-Barnali subprojects are excluded (but with all project management and other 
overhead costs included), the EIRR increases to 22.1%. The economic viability of the project is 
not sensitive to increases in investment and O&M costs or reductions in agricultural benefits. 
 

Table 2: Baseline Economic and Sensitivity Analysis 

 
ENPV 

(Tk million) 
EIRR 
(%) 

Switching Value 
(%) 

Baseline 2,151 19.6  

Investment costs: +10% 1,872 18.3 77 
Operation and maintenance 
costs: +10% 

2,151 19.6 785 

Agricultural benefits: –10% 1,676 18.2 -36 
EIRR = economic internal rate of return, ENPV = economic net present value. 
The switching value is the percentage change in the tested parameter that reduces the NPV to 
zero at the assumed discount rate of 12%. A high switching value indicates that the project is 
relatively insensitive to the tested parameter.  
Source: Asian Development Bank estimates.  

 
4. Poverty Impacts 

 
27. Four stakeholder groups were considered: (i) government, (ii) producers, (iii) consumers 
of agricultural commodities (rice, cereals, jute, vegetables, and pulses), and (iv) fishers. These 
groups were further disaggregated into the project region and the rest of the country (except for 
fishers). The government will finance the investment and O&M cost of the project. Because the 
project will not generate incremental revenue, the government incurs a substantial net loss. 
Agriculture consumers and producers in the region will capture most of the net gains while 
agriculture producers in the rest of Bangladesh suffer a welfare loss because of the marginally 
lower prices associated with increased production (Table 3). The poverty impact of the project 
was estimated at 58.0%. 
 

Table 3: Distribution of Project Benefits 
(Tk million) 

Item 
Agriculture 
Consumers 

Agriculture 
Producers 
(Region) 

Agriculture 
Producers 

(Rest of 
Country) 

Fisheries 
Producers Gov’t Total 

Government     -2,788 -2,788 

Nonpoor 4,262 254 -2,524 23  2,016 

Moderately 
poor 

7,388 720 -7,146 66  1,029 

Very poor 11,466 1,084 -10,758 100  1,893 

Total 23,116 2,059 -20,427 190 -2,788 2,151 

Assumed poverty rates: Bangladesh: nonpoor 18%, moderately poor 32%, very poor 50%; Khulna: 
nonpoor 12%, moderately poor 35%, very poor 53%. 
Source: Asian Development Bank estimates.  
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I. Fiscal Impacts and Sustainability 
 
28. The sustainability of the investments made by the project will depend on effective 
implementation of both the civil works and the institutional and strengthening programs for both 
the BWDB and related staff and for farmers’ WMGs. Because of budget constraints, it is difficult 
for the Government of Bangladesh, through the BWDB, to make sufficient funds available each 
year for the maintenance of all water management infrastructure in the country. It is for this 
reason that the project has a strong emphasis on providing training and support for water users 
themselves to take responsibility for a significant part of system maintenance, as well as its 
operation.  
 
29. In BWDB’s annual budgets there is a growing discrepancy between the demand for 
funding the repair of infrastructure and the actual allocations made in the budget. In FY2013 
budget allocations for repairs were Tk3.18 billion, in FY2014 Tk3.55 billion, and in FY2015 
Tk3.71 billion, compared with demands of Tk26.55 billion in FY2013, Tk30.27 billion in FY2014, 
and Tk36.96 billion in FY2015. 
  
30. WMGs are expected to assume responsibility for much O&M once construction is 
completed. Assuming annual O&M costs at 2.5% of capital costs, O&M in the subproject areas 
vary from Tk316/ha per year in Purulia Char Bhatpara to Tk1,821/ha in Alfadanga-Boalmari. 
O&M cost per hectare therefore varies between the equivalent of 1.4% of estimated incremental 
income in Purulia Char Bhatpara and 7.9% in Alfadanga-Boalmari. Across all nine subprojects, 
the average O&M cost is about 4% of incremental benefits from crop production.2 This level of 
O&M cost should be reasonable. 
 
31. In practice, there will be no direct O&M charges but each WMG will establish a bank 
account where members will be asked to deposit Tk60 per acre per year. The WMGs will also 
be assisted to establish various income-generating activities, the profits of which will go to the 
group’s O&M account. 
 

                                                 
2  Assuming that benefits in the two subprojects without completed feasibility studies will be similar to those expected 

in the other seven subprojects.  


