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DETAILED ECONOMIC ANALYSIS 
 

I. INTRODUCTION 

1. This supplementary linked document contains the economic assessment for the 
proposed project and an assessment of the proposed interventions on the financial status of 
beneficiary households. Separate assessments for the three sample subprojects are included 
as annexes to the respective subproject feasibility reports (which should be read in conjunction 
with this document). 

2. The overall Project goal is to contribute to a reduction in the incidence of poverty in the 
Chittagong Hill Tracts (CHT) and provide suitable implementation arrangements to underpin the 
CHT Accord and strengthen key institutions to help meet their mandated role. The Project 
impact is to increase rural household incomes in subproject areas in CHT. Outputs will include 
rural access, small-scale water resources developments, watershed management, community 
infrastructure; and the promotion of small agribusiness opportunities. 

3. The Project has five components, which are: 

1) Institutional development and Capacity building 
2) Rural Roads 
3) Community infrastructure 
4) Micro agribusiness development (MAD) 
5) Project management 

Separate economic assessments have been carried out for each of the components except for 
institutional development and project management and have then been combined to generate 
an overall assessment for the whole project. 

4. All financial and economic analyses are based on the status quo and conservative 
assumptions regarding the impact of the proposed Project in order to avoid overestimation of 
project benefits. For the economic analysis, only direct, quantifiable benefits are included in the 
calculations. Environmental and other possible external benefits have not been quantified and 
are not included in the assessments. 

II. PROJECT CONTEXT 

A. Macroeconomic Context 

5. The Bangladesh economy has been resilient during the global recession, with growth 
broadly unchanged during the period, although it declined slightly in FY2009, but rebounded 
again in 2010. The longer term trend for growth has been upwards, from an average of 4.4% 
per year during the five years to 1995 to an average of 6.4% during 2006 to 2008. GDP per 
capita is projected to reach $684 in 2010. The resilience of the economy was linked to a 
relatively strong recovery in the agriculture sector after the relative decline in 2008, the modest 
decline in the industrial sector growth during 2008 and 2009 and the consistent growth of the 
services sector during the period.   

6. Since the late 1980s, annual average inflation has never been above 10%, although in 
2008 it reached 9.9% due to high international prices of imported staples such as rice and 
wheat. Appropriate monetary policy and the fall in international prices have returned inflation to 
levels closer to the longer term trend. 

http://www.adb.org/Documents/RRPs/?id=42248-01-3
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7. Some 75% of the population lives in rural areas while 44% of the rural population lives 
below the Cost of Basic Needs poverty line. Despite the consistent economic growth of recent 
years, continued high growth is needed in order to reduce the high proportion of the population 
still living in poverty.  

Table 1:  Key Economic Indicators (fiscal years) 

Item 2005 2006 2007 2008 2009 
1)

 2010 
2)

 

GDP growth (%) 6.2 6.6 6.4 6.2 5.9 6.0 

Real GDP growth per capita (%) 4.6 5.2 5.0 4.9 4.6 - 

GDP per capita ($) 441 447 487 559 621 684 

Agricultural sector growth (%) 2.2 4.9 4.6 3.2 4.6 4.4 

Industrial sector growth (%) 8.3 7.7 8.4 6.8 5.9 6.4 

Services sector growth (%) 6.4 6.4 6.9 6.5 6.3 6.6 

Population (million) 137.0 138.8 140.6 142.5 144.2 - 

Population growth (%) 1.3 1.3 1.3 1.3 1.3 - 

Inflation (annual average) (%) 6.5 7.2 7.2 9.9 6.7 7.4 

Sources:  IMF Article IV Consultation 2009 (IMF Country Report No. 10/55); MOF; ADB Key Indicators 2009 
Notes: 1)  ADB estimates. 2)  Provisional. 

8. The sectoral structure of the economy has shown a gradual reduction in the importance 
of the agricultural sector and a corresponding increase in the importance of industry. In 2007/08, 
agriculture contributed 20.9% of GDP, compared with a third in 1980/81. The relative 
importance of the services sector has remained almost unchanged over this period.  However, 
agriculture still accounts for some 48% of employment in the economy, compared with about 
15% for the industrial sector. 

Table 2:  Sectoral Structure of the Economy (% GDP) 

Year Agriculture Industry Services 

1980/81 33.1 17.3 49.6 

1990/91 29.2 20.8 49.7 

2000/01 25.0 26.2 48.8 

2005/06 21.8 29.0 49.1 

2007/08 20.9 29.7 49.5 

 Source:  MOF/BBS. 
Note:  Based on 1995/96 prices. 

9. Merchandise exports have been increasing in recent years and have approximately 
doubled in value between 2005 and 2009. Exports increased at an average rate of 8.5% per 
year during FY2000 to FY2005 and 17.7% per year for 2006 to 2008. The overall increase in 
FY2009 was 10.3%, despite declines in two quarters. The corresponding growth in imports for 
these periods was 9.4% and 15.7%, respectively. Data for the first 10 months of FY2010 
suggests little change in exports compared with the previous year. Garment exports constitute 
over 75% of merchandise exports, with other main categories being jute and jute goods (4.2%), 
frozen food (2.6%) and engineering goods (1.7%). For the most recent year, merchandise 
imports are made up of industrial raw materials (36.2%), capital and other machinery (14.6%), 
consumer goods (12.1%), petroleum products (9.7%) and intermediate goods (9.4%). The trade 
balance is negative. 
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Table 3:  Trade and Balance of Payments 
Item 2005 2006 2007 2008 2009 2010 

Exports ($ million) 8,573 10,412 12,053 13,945 15,479 16,236 

Imports ($ million) 11,870 13,301 15,511 19,486 20,850 21,388 

Merchandise trade balance (% GDP) -5.5 -4.7 -5.1 -7.0 -6.0  

Workers’ remittances  ($ million)   5,979 7,914 9,689 10,987 

Workers’ remittances  (% GDP) 6.4 7.8 8.8 10.0 - - 

Current account  (% GDP) -0.9 0.9 1.4 0.8 0.6  

Sources: IMF Article IV Consultation 2009 (IMF Country Report No. 10/55); MOF; ADB Key Indicators 2009; 
Bangladesh Bank Major Economic Indicators, September 2010. 
 

10. The export of labor is an important feature of the Bangladesh economy. In FY2008, 
workers’ remittances totalled $7.9 billion or about 10% of GDP and were equivalent to 56% of 
the value of exports. In 2009, remittances were $9.4 billion and 62% of the value of exports.  
The growth of remittances reached in peak in 2008 and since then both the growth rate of 
remittances and the number of workers going abroad have been moderating although 
remittances continue to increase in absolute terms and as a proportion of GDP. The high level 
of workers’ remittances results in a positive current account balance and has resulted in growing 
official foreign currency reserves in recent years.  

11. 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 expenditures have kept 
the fiscal deficit below 4% 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) peaked at 
$1.96 billion in FY2008 but fell to $1.66 in the following year. For the first 10 months of FY2010, 
total aid inflows were $1.74 billion. 

Table 4:  Government Revenues and Expenditures (% GDP) 
Item 2005 2006 2007 2008 2009 

1)
 2010 

2)
 

Revenues   10.2 10.8 10.4 10.7 

Current expenditure 9.0 9.3 9.1 9.6 9.8 10.0 

Annual development programme 5.0 4.7 4.0 3.4 3.2 3.3 

Debt servicing   1.9 2.5 2.4 2.3 

Overall balance, excluding grants   -3.2 -5.1 -4.1 -5.0 

Notes: 1)  Estimates 2)  Projections 
Source:  IMF; BBS 

 
B. Economic Development in the Chittagong Hill Tracts 

12. The CHT are a relatively deprived area of Bangladesh. Socioeconomic indicators 
estimated in the United Nations Development Programme (UNDP) and World Food Programme 
(WFP) studies show that incomes are lower and poverty higher than the national averages. On 
average, per capita income is about 40% lower than the national average. The rural population 
has a literacy rate lower than the national average and has less access to education as a result 
of the limited income of the parents, poor access to schools, non-availability of teachers, and 
the extensive involvement of children in household and income generating activities.  
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13. A key indicator of poverty is food security. The WFP study indicates that about 40% of 
the sampled CHT population can be categorized as "vulnerable" meaning they have 8 months 
of food access and another 10% which may be categorized as "invisible poor" with about 3 
month’s food access. The socioeconomic survey of 60 villages carried out for the present 
project preparatory technical assistance (PPTA)1 found that just over 60% of 6,040 households 
experienced food shortages for more than 6 months of the year and this finding appears to be 
closely linked with the proportion of households with either no land or very small landholdings.   

 Table 5:  Rural Poverty and Deprivation Indicators 
 Bangladesh CHT IPs Bengali 

Avg. Annual HH Income (BDT) 84,000 66,000 62,000 71,000 

Per capita daily calorie intake (Kcal)   1,798 1,762 1,842 

Below absolute poverty line (2,122 Kcal/day)   62% 65% 59% 

Below hardcore poverty line (1,805 Kcal/day)   36% 44% 31% 

Electricity access   12.9% 3% 25.2% 

Source:  WFP & UNDP. 

14. The principal occupation of the rural population is agriculture, with a small proportion 
also having secondary sources of income such as trade, services and general business.   
Agriculture may be on flat or gently sloping land on the valley floors or on steeper land on the 
hillsides.  Cultivation on the hillsides may be either shifting or settled. On the valley floors, paddy 
rice is usually the main crop, but on the hillsides a wide range of vegetable and fruit crops can 
be grown, in addition to upland rice. Apart from rice, the most important cash crops for village 
incomes include turmeric, ginger and bananas, but high value cash crops are becoming more 
important for rural communities and a wide range is grown. Livestock, particularly cows and 
goats, are important in some villages.  

15. Compared with 10 years ago, vegetables, turmeric, fruit, timber and wage labor are 
ranked by villagers as more important sources of income now. There has also been a significant 
reported shift to rice production on plough land (paddy) rather than on the hillside jhum land.  
The most important factors mentioned as leading to these changes, in order of importance, 
were education and outside employment, the transfer of knowledge (either by outside agencies 
or farmer to farmer), nongovernment organization (NGO) or donor projects and improved roads.    

16. Jhum (upland, shifting) cultivation has traditionally been an important component of 
staple food production in the CHT. Due to population growth and increased density of land use, 
the traditional rotation periods of 15 to 20 years have decreased, in some cases, to 2 to 3 years. 
The more intensive working of steep land makes it more prone to topsoil erosion and, in 
addition, the nutrient status of the land is declining, leading to lower yields. These factors 
combine with overexploitation of forests and bamboo and lead to widespread watershed 
degradation. 

17. Poor village access to markets (including local economic activity centers) is an 
impediment in the development and transformation of production. Under the first CHT Rural 
Development Project (CHTRDP I),2 55 km of Upazila (sub-district) roads and 197 km of union 
roads were upgraded and widened and provided with associated structures. However, village 
access (such as Type A Village Roads) and trail network improvements are needed to connect 

 
                                                
1
 ADB TA 7432-BAN: Second Chittagong Hill Tracts Rural Development Project. 

2
 ADB Loan 1771: Chittagong Hill Tracts Rural Development Project. 
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scattered rural communities to existing growth centers for improved access and marketing 
opportunities. Also needed are more secure pathways for accessing fields, obtaining water and 
transporting products to market.  

18. Among villages included in the recent socioeconomic survey, over a third were located 
between 5 and 10 km from a collection point or wholesale market, but none were located more 
than 10 km from either of these facilities. Among this group of villages, two thirds (25% of the 
whole sample) were connected to these selling points only by all-weather katcha roads or 
footpaths. Access to markets is therefore difficult for many villages in the CHT and the cost of 
transporting goods to market reduces the capacity for increasing household incomes. 

19. Village water supplies are of variable quality and often scarce.  Fewer than half of the 
population has access to tube well water and approximately one third of the population relies on 
water from wells, springs, rivers or ponds. Distances from water supplies can be over 0.5 km.  
Sanitation services are also poor, as are health services, especially in more remote areas. 

20. Implementation of the CHTRDP-I had a significant impact on economic conditions for the 
villages that directly benefited from it. In the first place, the construction of roads improved 
access to many villages which led to significant increases in the production and marketing of 
agricultural produce. In the surveys carried out at completion of the project, villages widely 
reported growing more and selling more at better prices as well as enjoying improved access to 
education, health and other services. Production (and income) benefits were also supported by 
Project activities to improve and expand irrigation in some villages, by various microenterprise 
development activities and by an extensive range of training activities for villagers. Further 
expansion of these activities under the proposed project will continue to generate benefits for 
the regional economy. 

C. Economic Rationale for the Project 

21. To address these issues, the Project will invest in roads, access and market 
infrastructure, supported by investments in irrigation, water supply, watershed management and 
the improvement of market linkages. The impact of improved roads and access on economic 
development is well established. Improved roads reduce transportation costs for agricultural 
inputs and outputs and enhance access to education, health and other social services for the 
population and have a significant impact on rural productivity. Easier access to markets 
provides farmers in remote areas with the incentive to increase production of cash crops, 
leading to higher household incomes, more employment and reduced poverty. Investments in 
irrigation and watershed management and improving farmers’ knowledge of and ability to 
access marketing chains will facilitate their taking full advantage of the opportunities created by 
improvements in the road network. 

22. The Project, which is based on the lessons learned and the experience gained from 
earlier and ongoing support to the rural infrastructure development by various development 
partners, will be consistent with the National Strategy for Accelerated Poverty Reduction II 
which emphasizes rural infrastructure development with a focus on rural road connectivity.3  
Bangladesh’s Vision 2021 also emphasizes poverty reduction and agricultural development. 
The Asian Development Bank (ADB) is supporting inclusive economic growth and poverty 

 
                                                
3
  Government of Bangladesh, Planning Commission. 2009. Steps towards Change: National Strategy for 

Accelerated Poverty Reduction II, FY2009–2011. Dhaka. 
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reduction in Bangladesh through its strategic priorities as identified in the country strategy and 
program for 2006–2010.4 ADB’s Strategy 2020 also advocates rural infrastructure development.  
ADB has supported government’s efforts to develop rural infrastructure through five projects in 
Bangladesh.5 

23. The Project supports public sector intervention to correct existing market failures. Road 
access and irrigation investments represent natural monopolies because they have very low 
marginal costs once major constructions are undertaken. There is no proper pricing system for 
these types of infrastructure and in the absence of a revenue stream and profits, the private 
sector would not undertake these investments. This justifies public sector investment and there 
are no possibilities for crowding out private sector investments. Maintenance of upazila and 
union roads constructed by the Project will be the responsibility of the Local Government 
Engineering Department (LGED). The small-scale irrigation facilities and access facilities will be 
maintained by the communities themselves since there are no private sector organizations with 
appropriate experience to undertake service contracts for these types of small-scale 
infrastructure. 

24. The Project also addresses a number of related institutional and non-market failures.  
Capacity enhancement activities in the Ministry of CHT Affairs (MOCHTA) and regional 
government organizations are aimed at remedying existing weaknesses of these agencies. The 
farmer training programs will aim to guide producers in the adoption of improved practices and 
the establishment of better linkages between farmers and markets to ensure the full realization 
of potential benefits on which the Project depends. 

III. PROJECT INTERVENTIONS  

25. The proposed Project is primarily concerned with the development of infrastructure, with 
some associated support for improving agricultural production and marketing. Infrastructure 
includes the construction and upgrading of roads as well as water resources facilities and other 
small scale infrastructure at community level. All of these interventions will have an impact on 
agricultural production in the affected communities. 

26. The Project has three components involving physical interventions (plus components for 
project management and institutional development). Because the components are quite diverse 
and separable, separate analysis has been carried out for each component. These separate 
analyses are then combined to provide an overall assessment for the Project. 

A. Crop Budgets and Farm Production 

1. Crop Budgets 

27. Increases in crop production are common impacts for all three operational components.  
To avoid unnecessary complexity in the analysis, a single set of crop budgets has been 
prepared and used, with minor variations, for all three components. The crop budgets are based 
on production data obtained from surveys carried out for the PPTA, notably the agricultural 

 
                                                
4
 ADB. 2005. Country Strategy and Program: Bangladesh, 2006–2010. Manila. 

5
 These are (i) Loan No. 908, the Rural Infrastructure Development Project; (ii) Loan No. 1215, Second Rural 

Infrastructure Development Project; (iii) Loan No.1581, Third Rural Infrastructure Development Project; (iv) Loan 
No. 1952, Rural Infrastructure Improvement Project; and (v) Loan No. 2254, Second Rural Infrastructure 
Improvement. 
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survey of the six villages for which feasibility studies were prepared under the Community 
Infrastructure component and the socioeconomic survey of 60 villages. Crop input and output 
data was also obtained from the Departments of Agriculture and Fisheries in Rangamati as well 
as from the Bangladesh Bureau of Statistics, the Department of Agricultural Extension and the 
Department of Agricultural Marketing (for price data). Secondary sources referred to included 
several value chain case study reports from the NGO Katalyst Bangladesh,6 which provided 
examples of actual crop inputs and outputs for individual producers of some crops. 

28. Agriculture in CHT includes cultivation in the flat valley bottoms, which may or may not 
be irrigated, on higher land that is not irrigated and in the jhum (rotating cultivation) fields on the 
hill slopes. In most villages, flat plough land is limited in availability and the important cash crops 
are grown in the upland and jhum fields. The most important cash crops are usually turmeric, 
ginger and bananas. Rice is important, although not as a cash crop. Livestock and fish 
production also contribute significantly to household incomes for many households. Data from 
the 60 village survey indicate that turmeric and fruit are relatively more important sources of 
income than they were 10 years ago and livestock has probably also increased in importance.  
For other crops the reported changes in relative importance are minor. 

29. A total of 17 crop budgets were prepared based on the data from the various sources 
although four of the total are only relevant for the Micro Agribusiness Development (MAD) 
component.  Crop budgets include the quantities and prices of outputs and all inputs, such as 
seed, fertilizer, male and female labor, harvest and post-harvest costs and transportation. In 
most cases, the stimulus of project interventions is assumed to result in yield increases of up to 
10%, phased in over 4 years, but higher yield increases occur for several fruit crops under the 
MAD program. Changes in cropping patterns or increases and decreases in areas cultivated 
vary among components and are described for each component, below, as appropriate. 

30. Table 6 summarizes key data from the crop budgets. The detailed budgets are 
presented in Annex 1.  

Table 6:  Summary of Crop Budgets (financial prices) 
Crop Yields (tons/ha) Net Revenue (Tk/ha) 

Present With Project Present With Project 

Seasonal crops:     

Rice - aman 2.10 2.35 2,716 3,629 

Rice - boro 3.00 3.50 14,655 19,873 

Rice - jhum/rainfed 1.70 1.80 2,384 4.020 

Brinjal (eggplant) 8.00 8.80 58,100 68,700 

Cucurbits 4.00 7.00 23,160 44,190 

Ginger 8.00 8.80 208,717 232,408 

Turmeric  (dry) 2.40 2.58 257,848 276,816 

Potato / Mete alu 10.00 10.80 73,220 88,300 

Fruit crops:     

Mango  
1)

 6.00 7.50 172,170 215,013 

Lychee  
1)

 5.00 7.00 39,510 62,986 

 
                                                
6
  There are a number of useful case study documents produced by KATALYST Bangladesh, including “Bringing 

Knowledge to Vegetable Farmers” (2005) and “Accelerating Growth in the Pond Fish Sector” (2007). 
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Crop Yields (tons/ha) Net Revenue (Tk/ha) 

Present With Project Present With Project 

Jackfruit 6.00 6.50 118,530 129,051 

Banana  (bunches) 500 538 11,350 12,925 

Papaya 6.50 7.20 25,550 26,355 

Medicinal plants: 
2)

     

Basak pata - 3.00 - 53,050 

Chirata 2.50 4.00 45,720 142,480 

Amlaki - 16.00 - 65,390 

     

Pond fish 1.80 3.00 62,300 93,840 

Notes: 1)  For established orchards. 
 2)  Medicinal plants and pond fish refer only to the MAD component. 

2. Financial Prices 

31. Financial prices for most inputs are based on current market prices as reported by 
farmers during the agricultural surveys of six villages. Since, the prices reported vary from 
village to village average data has been used. Current rates for unskilled labor, male and 
female, were obtained in each village, which generally concur with rates reported from official 
sources. Although there is some variation from place to place, standard wage rates have been 
used for all locations. Prices of fertilizers and manure have been checked against current 
market prices reported on the Department of Agricultural Marketing (DAM) website.7 Transport 
cost information is very mixed and therefore transport costs have mostly been incorporated into 
the crop budgets at a fixed rate per ton of production. 

32. Financial prices for crop outputs at the farm gate have been based on January to 
September 2010 average wholesale prices for Rangamati obtained from the DAM website.  
Farm gate prices are calculated as 80% of wholesale prices or 60% of retail prices in the few 
cases where only limited wholesale price information is available and retail prices have been 
used as the basis, based on the analysis of prices given in the value chain analysis for the MAD 
component.8 The same prices are used for the whole region. Some selected input and output 
prices are shown in Table 7. A complete list of prices is given in Annex 2. 

Table 7:  Selected Input and Output Prices (Financial) 

Outputs Tk/ton Selected Inputs Tk/ton or Tk/day 

Rice 17,755 Urea 14,000 

Brinjal (eggplant) 12,150 Triple Superphosphate 24,000 

Cucumber 9,950 Muriate of Potash 28,000 

Ginger 43,680 Manure 600 

Turmeric   (dry) 136,820 Labor - men 200 

Banana  (bunch) 90 Labor - women 150 

Papaya 8,100   

Mango 34,950   

 

 
                                                
7
  www.dam.gov.bd. 

8
  See Supplementary Appendix 14 of the TA final report (TA 7432-BAN). 

http://www.dam.gov.bd/
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B. Roads and Markets 

33. The current union and upazila road network in CHT covers mostly the low lands and 
valley bottoms in the west running north to south. In the hillier areas further east, the coverage 
is lower due to lower population density and because more complex and expensive engineering 
is required. Roads in CHT are generally good but the terrain means that more bridges, drainage 
and other structures are required than in most of Bangladesh. Maintenance is also 
correspondingly more expensive. While it is widely recognized that roads bring development, in 
CHT they also have the potential to displace people and facilitate the movement of new settlers 
into an established area. Roads also facilitate the extraction and exit of natural resources such 
as forests. The Project is expected to construct 60.2 km of upazila and 105.8 km of union roads, 
most of which are roads that were prioritized by LGED and communities as part of CHTRDP-I, 
but weren’t constructed following the withdrawal of $15 million of Danish International 
Development Agency (DANIDA) funding. 

1. Background and Present Situation 

34. There is a broad range of evidence from many sources to show that benefits accrue to 
all levels in communities when access to villages is improved through the construction of rural 
roads.9 In the CHT, many communities still have poor access to existing roads or only have 
access along walking tracks or poorly formed roads. Improving access through the construction 
of roads (and under the Community Infrastructure component village access tracks) can act as 
a strong stimulus to agricultural production and have a significant impact on household incomes 
and the level of poverty in rural areas. Inadequate access to roads and, as a consequence, to 
markets limits the income earning capacity of villagers and also limits access to schools, health 
services and other services provided by government or private sector agencies. The Project will 
address these issues through the construction of selected upazila and union roads in the three 
CHT districts.  

35. For the Completion Report for the first project10 a survey of 3 upazila and 18 union roads 
completed under CHTRDP-I was carried out. Data collected from this survey was used to 
estimate changes in traffic volume on the roads as well as changes in cargo carried. The data 
collected is compared with before project data for the roads surveyed11 and shows significant 
changes. The results are summarized in the table and show very high rates of growth for both 
motorized and non-motorized traffic.   
 

Table 8:  Changes in Daily Traffic on Selected CHTRDP I Roads 
Vehicle Pre-Project 

(vehicles/day) 
At Project Completion 

(vehicles/day) 
Annual Average Growth 

(%) 
1)

 

Non-motorized:    

Bicycle 116 286 13.9% 

Rickshaw 118 378 18.1% 

Total non-motorized 232 564 13.3% 

Motorized:    

Truck 23 180 34.2% 

 
                                                
9
  See, for example, Special Evaluation Study on Asian Development Bank’s Contribution to Inclusion Development 

through Assistance for Rural Roads. Manila, September 2009. 
10

  Chittagong Hill Tracts Rural Development Project, Draft Project Completion Report. Rangamati.  June 2009. 
11

  The source of the “before” data is not stated in the report, but is presumed to be from pre-project surveys. 
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Vehicle Pre-Project 
(vehicles/day) 

At Project Completion 
(vehicles/day) 

Annual Average Growth 
(%) 

1)
 

Pick-up 27 128 24.9% 

Motorcycle 53 286 27.2% 

Jeep / car 69 358 26.5% 

Total motorized 172 952 27.7% 

Source:  CHTRDP I Draft Project Completion Report. 
Notes:  1) Assumes growth has been spread over 7 years and therefore underestimates the actual values, since most 

roads were constructed more recently than this. 

36. As can be seen from Table 9, the cargo carried by all forms of transport, except head 
loads, also increased significantly while the cost of transport for each form of transport fell. The 
biggest percentage increase in cargo carried was for rickshaw vans, demonstrating that this 
form of transport remains viable for small loads over relatively short distances and gains from 
improved road conditions just as much as motorized transport. The falling transport costs reflect 
improved road conditions, which lead to increased traffic volumes and increased competition for 
local transport business. 

Table 9:   Volume and Cost of Goods Transported - Selected CHTRDP I Roads 

Vehicle 

Cargo (tons) Cost (Tk/ton) 

Pre-Project 
Completion 

Report 

Average 
Change/ 
year (%) 

Pre-Project 
Completion 

Report 

Average 
Change/ 
year (%) 

Head load 1,829 367 -8.7% 98.3 67.4 -4.0% 

Rickshaw van 144 1,330 37.4% 105 63 -5.0% 

Truck 2,640 9,428 20.0% 501 404 -2.6% 

Pick-up / Jeep 1,695 4,525 15.1% 266 213 -2.7% 

Source:   CHTRDP I Draft Project Completion Report.       
 Notes: 1)  Assumes growth has been spread over 7 years and therefore underestimates the actual values, since not 

all roads were constructed in the first project year. 
 2)  Cargo volumes are assumed to be estimates of annual totals for each type of carriage. 

37. With the construction of roads, the volume of goods transported increases but the actual 
cost to farmers of transporting goods to market does not decrease for most.  While costs per ton 
fall for each type of transport, the largest absolute increases in cargo carried are for motorized 
transport and there is a definite shift to the use of motorized transport. For example, the total 
completion report cargo carried by headload and rickshaw van together is less than the total 
head load carriage pre-project. As farmers increase production, many move up to motorized 
transport for sending or taking goods to market, presumably because volumes have increased 
and because of greater convenience and availability. Their per ton transport costs increase not 
decrease, but this additional cost is presumably covered by the overall increase in production 
and productivity. For the CHTRDP-I data, the weighted average cost of transporting cargo 
increased with the project from Tk306 per ton to Tk307 per ton. In Rangamati District, the 
weighted average cost per ton fell from Tk343 to Tk312, but in both Khagrachari and Bandarban 
it increased from Tk173 and Tk113 respectively, to Tk215 to Tk338, respectively.   

38. For CHTRDP-II, there is no traffic survey data for any of the roads proposed for 
upgrading or development, although it is certain that the present volume of traffic on any of 
these roads – where there is an existing road – is very low. The financial and economic 
assessments of these roads therefore depends on the impact of new and improved roads on 
local production. 
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2. Roads and Markets 

39. The Project will construct upazila and union roads as well as market facilities. The 
market facilities will be collection points or small rural markets and will consist of a sealed off-
road area and usually a modest shed with water supply and related services. These are 
intended primarily to improve locations where markets currently operate. No market facilities will 
be provided at locations that are not already markets. 

40. A package of priority upazila and union roads has been agreed between LGED and the 
Hill District Councils (HDCs) for construction or upgrading under the Project. This consists of 
60.2km of upazila roads and 105.8 km of union roads and associated structures distributed 
across the three districts. 

41. The number of market facilities to be constructed will be decided during project 
implementation. 

3. Costs of the Component 

42. The total of 166 km of roads has an estimated cost of $30.2 million, including required 
equipment. In addition, the associated resettlement and land acquisition costs are estimated to 
be $2.0 million. 

43. To estimate road costs average unit costs have been used for upazila and union roads, 
with these costs subdivided into rates for roads and bridges and culverts. The cost of other 
ancillary structures is included in the road unit rate. These rates are based on rates provided by 
LGED. A detailed discussion and analysis of road costs is included in Supplementary Appendix 
9 of the TA final report (TA 7432-BAN). 

44. Because the market facilities will be relatively small-scale improvements and because 
the overall cost is relatively low, provision for their construction is included with ancillary road 
structures. 

Table 10:  Road Unit Costs (financial) 

Item 
Upazila Roads Union Roads 

Tk lakh/km
 1)

 $/km Tk lakh/km $/km 

Roads - BC 78.14 111,629 69.56 99,371 

Roads - HBB 57.16 81,657 52.25 74,643 

Bridges & culverts  2.5 3,571 2.5 3,571 

 Note:  1)  Tk lakh/meter and $/meter for bridges and culverts 

4. Future Situation and Component Benefits 

45. The roads to be constructed or upgraded currently exist either in very poor condition or 
as tracks along proposed road alignments or only as alignments on a map. Where there are 
existing roads or tracks, present traffic volumes are very low due to the poor condition of these 
roads, and were considered unlikely to provide a suitable basis for the estimate of road benefits.  
For this reason, no road traffic surveys were carried out and, in addition, no road traffic data on 
these roads or any similar roads in CHT was available from LGED. 
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46. Construction of the roads will facilitate market access and stimulate production in the 
villages along the roads. This is a major source of road benefits. The data from the CHTRDP-I 
completion report show an average increase in cargo carried on new roads, during the project 
period, of just under 14% per year. To estimate benefits of the proposed roads, therefore, an 
assessment has been made of the expected increases in agricultural production. This has been 
done using survey data collected during the PPTA on average land holdings and average 
cropping patterns. Combined with population data (and number of households) for the areas 
along the proposed road alignments, the farm areas, cropping patterns and crop budget data 
(see Section III.A) have been used to estimate present and with project production for a 
selection of roads to be included in the Project, i.e., to estimate the expected production impact 
of the proposed roads. The data from the agricultural survey of the six feasibility study villages 
provided the basis for estimating an average cultivated area per rural household. This comes to 
0.3 ha per household of plough land and 0.45 ha per household of upland and jhum land. There 
is a wide range of crops grown in the CHT, especially in upland and jhum areas.  Based on the 
agricultural survey data, an average cropping pattern has been estimated, using the 
representative crops described in section III.A.1 above (see Table 11). This is combined with 
the number of households along each road section proposed for construction to estimate total 
production.  The populations included are those in villages alongside or within 3 to 4 km of the 
section of road to be constructed. 

47. The impact of new roads and marketing opportunities is assumed to stimulate production 
in two ways. Firstly, there will be an increase in productivity brought about by increased input 
use, increased effort by farmers and the adoption of improved methods and varieties caused by 
easier and more frequent contact with markets, other producers and sources of new knowledge 
such as NGO or government extension programs. Secondly, the stimulus of the roads is 
expected to lead to an increase in the area cultivated. This could be either an actual increase in 
area or an intensification of the cropping pattern. 

48. The increase in area or intensification assumed in the analysis is 5% per year for 5 years 
starting in the year after completion of the road for union roads and 6% per year for upazila 
roads. After this period of increase, output is assumed to be constant.  Because upazila roads 
are relatively more important and can be expected to have more traffic after completion than 
union roads, a slightly higher rate of increase is justified. The total increases are significantly 
less than those reported from the CHTRDP-I completion report, 37% for upazila roads and 28% 
for union roads over 5 years, compared with an average reported for CHTRDP-I of 148% over 
about the same period. 

Table 11:  Cropping Pattern for Road Benefits 
Crop Cropping Pattern 

(%) 
Area per 

Household (ha.) 

Plough land:   

Rice 100% 0.30 

Vegetables 20% 0.06 

      Total 120% 0.36 

Upland & Jhum   

Jhum / unirrigated rice 20% 0.090 

Ginger 15% 0.068 

Turmeric 10% 0.068 

Potato / Mete alu 15% 0.068 

Mango 7% 0.032 
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Crop Cropping Pattern 
(%) 

Area per 
Household (ha.) 

Jackfruit 8% 0.036 

Banana 12% 0.054 

Papaya 12% 0.054 

      Total 104% 0.468 

 

49. This procedure has been applied to a sample of proposed road sectors – 6 upazila roads 
(2 in each district) and 9 union roads (3 in each district). These roads represent the range of 
roads included in the proposed Project, in terms of length to be completed, length of bridges 
required and population density. Costs for each road include the uniform per km cost for roads 
and ancillary structures plus a specific estimate for bridge lengths. This estimate has been 
made by pro-rating bridge costs on each road section based on the actual length of bridges 
required and the average length of bridges required per km of road for the priority road list – 30 
meters per km for upazila roads and 15 meters per km for union roads. 

50. Table 12 shows the lengths of each of the assessed roads, their estimated costs and the 
number of households along the proposed road lengths. The table also shows the financial 
internal rate of return (FIRR) and financial net present value (NPV) estimated for these roads. 
These numbers are generated using an estimate weighted average cost of capital (WACC) of 
2%.12  All of these roads have FIRRs above the WACC and financial NPVs greater than zero at 
this discount rate. The average FIRR for the six upazila roads is 6.7%, which for the nine union 
roads the average FIRR is 12.9%. 

Table 12:  Key Data for Selected Upazila & Union Roads (financial prices) 

Road Code 

Length 
Cost        

($ ‘000) 
HH 

Financial 
Indicators 

Road 
(km) 

Bridges 
(m) 

IRR NPV 

Upazila roads:        

Betbunia Chairy Bazar-Laxmichari  484252005 10.0 150 1,486 605 7.2% 58,202  

Belaichari Bazar - Farua Bazar  484292001 10.8 600 3,169 1,091 4.7% 60,858  

Rowangchari - Bengchari 403893001 18.7 351 3,030 1,191 6.7% 105,175  

Kalar - Jiri 403043001 3.2 71 558 285 10.7% 40,221  

Panchari - Bhaibonchara   446772003 8.0 41 906 369 7.2% 35,316  

Laxmichari - Dallyatari   446612001 2.3 0 219 141 14.6% 25,023  

Union roads:        

Bhogachattar Union - Ghonamor  484583004 8.6 200 1,479 1,223 16.0% 170,679  

Batbunia Chairy Bazar - Santir Hat  484253003 6.2 55 748 733 19.5% 114,275  

Marishya Bazar - Mayanimukh 
Bazar  

484073019 15.0 250 2,226 1,238 8.9% 108,956  

Bandarban Chandaghona - Buddh 
Zadi 

403145010 0.7 4 77 33 5.2% 1,459  

Naikhyongchari - Dakkhin 
Chakdhala   

403732004 7.0 182 1,272 1,481 23.3% 251,905  

Naikhyongchari - Tumbru 403732006 12.0 255 1,977 1,362 12.6% 161,125  

Sinduckchari Union - Dullahtali 446653003 6.7 90 917 333 2.3% 1,648  

 
                                                
12

  The WACC is calculated at 1.53%, but has been rounded up for the analysis. 
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Road Code 

Length 
Cost        

($ ‘000) 
HH 

Financial 
Indicators 

Road 
(km) 

Bridges 
(m) 

IRR NPV 

Laxmichari  - Barmachari 446613001 16.0 0 1,422 567 3.7% 14,701  

Laxmichari Sadar - Tintohar GC 446614016 2.5 15 276 303 21.9% 50,055  

Note:  1) NPV calculated with discount rate of 12%.  

5. Impact on Households & Beneficiaries 

51. The average increase in net revenue for farm households along an upazila road is 
estimated at Tk22,980 ($328) per year and for those on union roads it is Tk19,800 ($282).  
These amounts represent increases of 49% and 42% respectively over the present for the 
average cropping pattern used in the analysis.  For an average CHT household of 5.2 persons, 
the increases are around Tk3,800 ($54) to Tk4,400 ($63) per capita per year.  Since there is no 
road specific data available, it is not possible to assess what the impacts might be in particular 
places, but some households in some locations will be better placed to benefit than others. 

52. For poor households with only very small or no landholdings quantifiable benefits may 
accrue chiefly through increased demand for labor from larger landholders. According to data 
from the 60 village socio-economic survey, 62% of households only produce enough food to 
supply themselves for less than 6 months. This means that at least part of any increases in food 
production will go to household consumption. However, in most areas in CHT cash crops which 
are sold to buy household needs – e.g., ginger, turmeric, bananas, etc. – are important products 
for most householders. Improved access will stimulate production of cash crops since it will be 
easier for households to sell them to provide their food and other needs.   

C. Community Infrastructure  

1. Background and Present Situation 

53. Many rural communities in the CHT lack basic infrastructure such as adequate water 
supply and irrigation and do not have easy access to roads, and therefore to markets and social 
and other services. In these hill areas, all weather paths and steps within and around villages 
can reduce travel time to and from fields or to and from sources of water and make 
communications within the community easier. All weather paths can connect villages to their 
nearest road and facilitate access to markets and services outside the village. The Project will 
improve water resources, access and other infrastructure in villages that will facilitate 
improvements in villagers’ livelihoods. 

2. Community Infrastructure Interventions 

a. General 

54. This component of the Project includes interventions to improve infrastructure at the 
community level. Interventions will include village access (steps, paths and tracks within villages 
or connecting villages to roads, other villages etc.), improving water supply through the 
installation of ring wells, tube wells and similar facilities, introducing or improving irrigation 
where sufficient water and suitable land are available, and other facilities that may be requested 
by villagers. 
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55. Six village case studies, two in each district, have been studied in detail to assess the 
feasibility of the component. The component is expected to assist some 600 villages in total. 
The specific villages to be included in the project and the activities for each village will be 
determined during project implementation.   

56. The component also includes activities improve watershed management in selected 
areas. Activities will include the establishment of nurseries, the setting up of demonstration 
areas near villagers on ways to show how the management of watershed areas can be 
improved, training for villagers and technical and professional staff and measures to increase 
awareness of watershed issues and solutions to problems. No financial or economic analysis 
has been carried out for these activities, due to the difficulty of assessing quantifiable benefits. 

b. Feasibility Studies 

57. The assessments of the six feasibility studies are summarized here and in the following 
sections.  Interventions in the various villages include irrigation, water supply, intra-village paths 
and steps, and a village access path. These are summarized in the table.  

Table 13:  Feasibility Study Interventions 
Village Irrigation Water Supply Access 

Sapchari (Rangamati) - none -  1 ring well, 1 pump, 1 ferro-
concrete tank, distribution 
pipes, 4 tap stands 

2 km footpath:  Sapchari 
to Sapchari Moin 

Jibtoli  (Rangamati) - none -  3 ring wells, with hand pumps 900 m path along island; 
steps from shore to 
school (40m) 

Joggyachola (Khagrachari) 2 lined canals with 2 
pumps; canal A 120m, 
10ha;  canal B 360m, 
35ha;  pumping head 10m 
both canals 

12 shallow tubewells with 
hand pumps 

- none -  

Chitta (Khagrachari) lined canal 360m, 28ha; 
pumping head 5m, 1 pump 

3 ring wells, with hand pumps 3 flights of hillside steps - 
60, 20 & 10 meters 

Chemidulu (Bandarban) low weir 6m long; lined 
canal 800m, 35ha; 
pumping head 10m, 1 
pump 

6 deep tubewells, with hand 
pumps 

6 short paths (460m); 3 
flights of steps (47m) 

Kafru (Bandarban) - none -  - none -  370m paths & 185m 
steps from Bandarban-
Nigiri road to school 
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3. Component Costs 

a. Feasibility Study Costs 

58. The base costs for the six feasibility study village interventions, by activity, are shown in 
Table 14. The average cost for these six subprojects is Tk22.74 lakh ($32,646). Including 
contingencies, the total cost for the six is Tk171.64 lakh ($194,572).13 

Table 14: Feasibility Study Costs (Base costs) 

Village 
Irrigation Water Supply Access Total 

Tk lakh $ Tk lakh $ Tk lakh $ Tk lakh $ 

Sapchari - - 4.14 5,914 29.92 42,743 34.06 48,657 

Jibtoli   3.15 4,500 12.11 17,300 15.26 21,800 

Joggyachola 12.60 17,996 1.92 2,743 - - 14.52 20,739 

Chitto 5.05 7,218 3.15 4,500 4.96 7,086 13.16 18,804 

Chemidulu 29.73 42,470 4.44 6,343 7.84 11,194 42.00 60,007 

Kafru - - - - 17.41 24,870 17.41 24,870 

    Total 47.38 67,684 16.80 24,000 72.24 103,193 136.41 194,877 

 
b. Whole Component Costs 

59. The costs for the six feasibility subprojects have been incorporated directly into the total 
costs for the component. The remaining budget, apart from the allocation for watershed 
management, has been divided between access roads and paths to connect villages which are 
not on roads or will not be on roads to be constructed under the project to their nearest road.  
These will be villages within 3 to 4 kilometers of roads and the focus will be on connecting 
villages near to project roads. It is estimated that about 160 access roads and paths will be 
constructed. Secondly, an allocation has been made for village infrastructure. This will include 
irrigation, water supply, village paths, steps and other access infrastructure and could include 
other facilities requested by villagers but not specified here. For these activities an amount of 
Tk13 lakhs ($18,570) per village for 600 villages has been assumed. This per village amount is 
an average as some villages will have greater requirements and some lesser. The number of 
600 villages may also need to be adjusted to fit the budget as implementation proceeds. 

60. The base cost for the proposed watershed management activities is Tk914.9 lakhs ($1.3 
million), the major part of which is for the establishment of nurseries and the establishment and 
operation of watershed management demonstrations in selected areas in the three districts.  
Base costs for the whole component are summarized in Table 15. 

Table 15:  Community Infrastructure - Base Costs 
Item Tk Lakh $ ‘000 

Feasibility study subprojects 136.4 194.9 

Village access roads 3,424.0 4,891.4 

Village infrastructure 7,800.0 11,142.9 

Watershed management 914.9 1,307.0 

 
                                                
13

  Because the current international price adjustment factors are negative for the 2011 and 2012 and then very low 
for the remainder of the project period, while  domestic inflation is expected to remain above 6% for the whole 
period, total costs including contingencies are close in value to base costs for this project. 
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Item Tk Lakh $ ‘000 

Surveying 90.0 128.6 

     Total 12,365.3 17,664.8 

 
4. Future Situation and Component Benefits 

61. The implementation of component activities will improve access to and from villages, 
provide or improve irrigation facilities in some locations, upgrade water supplies and provide 
other infrastructure that may be requested by villagers. These activities will stimulate increases 
in agricultural production, either through the provision of year round irrigation (although even 
within a village this would only be for limited areas), and or through improved access to 
transport and markets, will save time for households through the provision of more and more 
reliable water sources for domestic supply, and will facilitate access to fields and to services in 
the outside world. 

62. Component benefits have been estimated only for the six feasibility study villages.  
These provide examples of typical interventions that will be undertaken by the Project. A 
description of benefits for each of the feasibility study villages is included in Annex 3.     

63. Irrigation benefits have been estimated based on the crop budgets described in Section 
III.A above, and using a cropping pattern for irrigated agriculture of rice, vegetables (based on 
eggplant and cucumber as representative crops) and potato and mete alu as representative root 
crops. The introduction of irrigation, which generally is to previously rainfed areas of plough land 
or upland, leads to yield increases in existing crops of around 10% over 4 years and the 
introduction of boro rice during the dry season. Overall, cropping intensities are assumed to 
increase by about 40% – i.e. from 100% or 110% to 140% or 150% – also over 4 years. This is 
reasonable given that the areas involved will be newly irrigated. Estimated production increases 
for the three villages proposed to have irrigation facilities are shown in  

Table 16:  Irrigated Crop Production Increases (tons) 

Village ha. 
Rice Vegetables Potato / Mete Alu 

pre-project with project pre-project with project pre-project with project 

Joggyachola 45 65.0 134.6 40.5 64.0 22.5 24.2 

Chitto 28 42.8 91.9 25.2 44.2 14.0 15.1 

Chemidulu 35 59.5 110.8 42.0 55.3 - - 

 

64. Water supply benefits have been estimated in the normal way. Surveys of current water 
collection and consumption were carried out in the six villages (although water supply was 
eventually included in only five villages), in each case for randomly selected samples of 21 
households. From this data average collection times, trips per day and the average volume of 
water used in households was estimated for each village and used to estimate the resource cost 
of current water supplies, based on 50% of unskilled daily wage rates for men and women. (To 
value the time of children collecting water, 25% of the female wage rate was used.)     

65. Since the Project will supplement existing water sources by providing more of the same 
– additional ring wells, tube wells and so on – and households will still have to collect water, the 
resource cost of future water supplies was estimated by pro-rating the without project resource 
cost in accordance with the estimated average reduction in distance (and therefore collection 
time) to a water source after project implementation. Furthermore, the value of non-incremental 
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water was generally included in the analysis only for directly affected households. With project 
implementation, some households will continue to use the existing, pre-project sources because 
they will remain the closest and most convenient. It is assumed that sources will be evenly 
distributed through each village and that the proportion of households directly benefiting from 
the new sources will be approximately the same as the proportion of the new sources to the 
total number of sources after project completion.   

66. The analysis includes only water consumed in the households, which is principally water 
for drinking, cooking and washing of hands, etc. Bathing and laundry is currently done at the 
water sources and this is not expected to change – therefore this water is not included in the 
analysis. 

67. For all villages, population is assumed to increase at 1.3% per year, the current national 
average. Average household size is based on current actual village populations and number of 
households and is assumed constant. Although population in the CHT increased at a much 
higher rate than this prior to the last census (in 2001), in-migration is now less and most of the 
villages in the Project will have only IP populations. In addition, the effects of urbanization will 
tend to reduce the growth in villages below the regional average. Average per capita 
consumption is assumed to increase at 2% or 2.5% per year. 

Table 17:  Water Collection and Resource Costs 
Village No. HH 

(present) 
Number of Sources Collection Time 

(hours/hh/day) 
Resource Cost of Water 

(Tk/m
3
) 

pre-project with project pre-project pre-project with project 

Sapchari 49 2 6 1.13 208 147 

Jibtoli 53 4 7 1.95 167 84 

Joggyachola 500 6 18 1.65 364 121 

Chitto 61 4 7 1.58 264 131 

Chemidulu 217 4 10 1.13 112 46 

Note:  No water supply for Kafru para. 

68. Assessing benefits for village access infrastructure is less straightforward. In Chemidulu 
and Jibtoli, a small time saving benefit was calculated, in a similar way to those for water supply 
and using the same values of time, for the paths and steps to be constructed within each village.  
The time savings assumed were 0.75 hours per household per day for Chemidulu and 0.5 hours 
per household per day in Jibtoli. In each case these amount to about 6 minutes per person per 
day. In Chitta, where the proposed interventions are very small, no specific benefit was 
estimated.  

69. For the path along the island for Jibtoli, which will facilitate access to fields and the 
transport of produce to the ferry point and thus to market, benefits were calculated in terms of 
transport savings per ton of agricultural output. While, in general, constructing roads does not 
the reduce the per unit cost of transporting goods to market (but makes the transporting of 
larger volumes possible and more convenient) on the island the basic modes of transport are 
not likely to change much so the paved path is likely to reduce transport costs through times 
savings, fuel cost savings and so on. 

70. For the path between Sapchari and Sapchari Moin villages, benefits were estimated in 
the same manner as for upazila and union roads, except in this case there is more specific data 
from the agricultural and socioeconomic surveys on local cropping patterns and landholding 
sizes.  Details are in Annex 3. 
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71. For Kafru para, an estimate was made of time savings required for the proposed 
interventions, which are only some paths and steps in the village, to meet the economic test for 
viability. The time saving required is 2.9 hours per household per day, which is improbable, 
even for an average household of 8 persons. For this individual intervention, economic viability 
cannot be demonstrated. In the course of implementation, this will not be the only case where a 
useful but small scale intervention that will almost certainly improve the lives of villagers will not 
generate easily quantified benefits to pass the economic test. Not implementing it because it 
has a low internal rate of return would be unreasonable, especially since if taken as a group with 
the other subprojects, the group together has a high rate of return. 

72. No benefits have been estimated for the watershed management activities due to lack of 
data and the difficulties associated with assessing quantifiable impacts. The cost of these 
activities is included with other component costs in the economic assessment for the component 
(and the overall project).  

73. Financial IRRs and NPVs for the subprojects are shown in the table. These NPVs are 
estimated with the discount rate of 12% and would be significantly higher if the WACC were 
used. 
 

Table 18: Feasibility Study Villages - Financial Indicators 

Village FIRR NPV 

Sapchari 34.4% 7,942 

Jibtoli 18.4% 624 

Joggyachola 42.3% 5,557 

Chitto 26.0% 1,540 

Chemidulu 24.5% 3,776 

      Total 6 villages 26.9% 17,647 

 
5. Impact on Households and Beneficiaries 

74. Direct financial impacts on households can only be assessed for the subprojects that 
include irrigation or access infrastructure that will impact on production activities. For irrigation 
interventions these impacts are only for those households with land inside the command areas 
of the proposed irrigation schemes. The areas for average farm areas used are those reported 
by villagers in the agricultural surveys as being the ”most common” for landholdings on plough 
land. There is no information available on the actual number of households in any of the 
proposed command areas, and therefore no information on the actual number of direct 
beneficiaries. For water supply householders save time, which has a value and can be used for 
other activities, but there is no direct impact on household incomes.  Estimates have been made 
of incremental income for households with land in the proposed irrigated areas in the three 
villages and for households expected to benefit from the Sapchari to Sapchari Moin path.  
These are presented in Table 19. The estimated incremental incomes are compared with the 
average household annual expenditure data from the socioeconomic surveys of the six villages. 

Table 19:  Incremental Income for Feasibility Study Villages 
Village Average 

Farm Area 
(ha.) 

Incremental Income (Tk/year)  Average HH 
Expenditure/ 

year 
Crops Labor Total 

Sapchari 2.0 25,109 2,108 27,217 108,933 

Joggychola 0.32 4,150 4,605 8,755 93,595 
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Village Average 
Farm Area 

(ha.) 

Incremental Income (Tk/year)  Average HH 
Expenditure/ 

year 
Crops Labor Total 

Chitta 0.16 2,144 3,012 5,516 62,857 

Chemidulu 0.4 4,260 6,298 10,558 118,043 

 
D. Micro Agribusiness Development 

1. Background and Present Situation 

75. The focus of this component is value chain development for farmers and market 
operators aimed at improving farm gate returns to farmers. There is a significant body of 
experience in Bangladesh (and elsewhere) demonstrating the benefits that these sorts of 
activities bring to farmers and to those involved in the early stages of the marketing chain.14  
Among the reasons that farmers receive poor prices for their crops are lack of knowledge of 
market requirements, lack of knowledge of market operators and poor post harvest handling as 
well as lack of direct physical access to markets. The latter issue will be addressed under the 
Project through the construction of upazila, union and village roads and paths. The MAD 
Component will address some of the other issues faced by producers. 

2. Micro Agribusiness Development Interventions 

76. The component will be implemented by an experienced NGO which will provide 
component management and some of the technical input required. NGO staff will work closely 
with farmers and market operators. In addition there will be extensive training and 
demonstrations to introduce relevant production methods to farmers so that they have the skills 
to respond to market requirements. The component will also introduce farmers to a number of 
new crops for which there is proven market demand. 

77. Specifically, the component will work to: 

i) improve the quality, and in some cases productivity, of crops through training and 
demonstration of relevant techniques. This will include improving vegetable 
production, the introduction of high value medicinal plants, the expansion of fruit 
orchards, and assistance with improving the productivity of fish ponds. 

ii) improve market connections to facilitate the sale of farmers’ produce and to 
enhance, where possible, the prices obtained by farmers. 

78. MAD will achieve the above objective through productivity improvement through training 
and demonstration activities and market related interventions. The Project will improve sales 
revenue from existing products through market related interventions and will help farmers to 
improve output and quality through a program of training and demonstrations. The component 
will also help farmers diversify their income sources by introducing new products with high 
marketing potential. 

79. To improve vegetable production, the main activity will be the introduction among 
farmers in the project area of pheromone traps for pests of brinjal and cucumber. This may 

 
                                                
14

  There are a number of useful case study documents produced by KATALYST Bangladesh, including “Bringing 
Knowledge to Vegetable Farmers” (2005) and “Accelerating Growth in the Pond Fish Sector” (2007). 
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reduce pesticide costs for farmers, will reduce field losses, lead to improvements in quality and 
enable produce to marketed as pesticide free. Demonstrations and training will also have 
subsidiary benefits in helping farmers to adopt other improved production methods to increase 
quality and yields.   

80. The component will introduce the growing of a number of medicinal plants to interested 
farmers. These are all new introductions to the project area. These plants range in complexity 
from those that require almost no inputs apart from labor for planting and harvesting to perennial 
crops requiring considerable long term care and maintenance. To assess the effects of this 
group of plants, three plants are used to represent the whole group. The first of these is basak 
pata, a perennial that is planted in otherwise fallow jhum land and from which the leaves are 
harvested several times a year. It requires almost no care but needs to be replanted after 7 or 8 
years. Chirata15 is an annual of which both the plant itself and its seeds are sold, and amlaki16 is 
a medium-sized tree which is grown for its fruit. Demand for these plant products comes 
principally from companies producing traditional and herbal medicines. There is significant 
unmet demand for these and similar products in Bangladesh.17 The Project will assist interested 
farmers to grow and market these plant products. 

81. For interested fish pond owners, the component will provide training in improved pond 
and fish management. Support will also be given to fingerling producers. These activities are 
expected to lead to higher survival rates of fingerlings introduced into ponds and higher overall 
yields. Larger average fish size will mean higher average farm gate prices for fish sold and 
improved market linkages will ensure farmers can supply fish to local markets when it is 
required. 

82. There is a growing market for fresh fruit of various kinds in Bangladesh. The component 
will work with farmers having established fruit orchards as well as those who wish to establish 
orchards. The analysis assumes that the distribution of areas for fruit crops between established 
and new orchards is 50:50. In the 60 village socioeconomic survey, more villages ranked fruit 
trees as “very important” for improving livelihoods, ranking more highly than any other item 
except livestock. Expanding orchard areas is therefore something that will be readily accepted 
in the villages. A training and demonstration program will be provided on fruit production and, as 
with the other sub-sectors, project technical staff will work with interested farmers and nursery 
owners to improve outputs.  

3. Component Costs 

83. The base costs for the component come to Tk3,311.5 lakh ($4.73 million). The costs are 
summarized below.  
 

Table 20:  MAD Component Costs (base costs) 

 Tk lakh $ ‘000 

Management and technical assistance 1,146.9 1,638.5 

Training and crop development 2,164.6 3,092.2 

     Total 3,311.5 4,730.7 

 
                                                
15

  Indian gooseberry; botanical name:  phyllanthus emblica 
16

  Indian gentian;  botanical name:  swertia chirata 
17

  See Supplementary Appendix 14 of the TA Final Report (TA 7432-BAN) on the MAD Component for a detailed 
description of the sources and extent of demand for various medicinal plants. 
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4. Future Situation and Component Benefits 

84. With implementation of the component, farmers will have higher crop yields, improved 
crop quality, better farm gate prices for produce and better links with markets and market 
operators. These factors will be reflected in improved crop revenues and operating margins.  

85. Component benefits have been assessed using the crop budgets described in Section 
III.A. above. The output of nurseries has not been included in the analysis to avoid double 
counting with downstream production. 

86. The component is expected to be active in 15 upazilas throughout the CHT and it is 
anticipated that at least 7,200 ha will be included under component activities, distributed among 
crops as indicated in Table 21. 
 

Table 21:  Area and Distribution of MAD Crops 

Crop 
Per Upazila  (areas in ha) Total Area for 15 

Upazilas No. Farmer Area/Farmer Total Area 

Vegetables:     

Brinjal 500 0.16 80.0 1,200 

Cucumber 500 0.16 80.0 1,200 

Medicinal Plants:     

Basak pata 450 0.08 36.0 540 

Chirata 450 0.08 36.0 540 

Amlaki 50 0.16 8.0 120 

Fish:     

Pond cultivation 400 0.1 40.0 600 

Fruit:     

Mango 450 0.4 180.0 2,700 

Lychee 50 0.4 20.0 300 

       Total 2,850 E.  480.0 7,200 

Note:    1)  Some farmers growing medicinal plants may grow more than one variety 
 2)  These are the areas assumed for the economic analysis;  areas per farmer will vary in practice 

87. Under the MAD Component, training will be available to farmers wishing to establish fruit 
orchards (as well as training for those already with established orchards). The four fruits to be 
promoted under the component are mango, lychee, sweet orange and guava. It is expected that 
the areas of the latter two will be small and for the purposes of the analysis have been 
disregarded. The Project will not be supporting the capital costs of the establishment of new 
orchards by farmers. These costs will have to be borne by the farmers themselves and these 
costs will be a capital contribution by beneficiaries to the Project. The costs involved have been 
calculated as the cost of establishing and maintaining an orchard up till the time it begins 
fruiting. All costs except labor, which is assumed to be entirely family labor, are included (refer 
to Table 22). The total contribution from beneficiaries is equivalent to 33% of component costs 
or 3.3% of estimated total project cost. 
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Table 22:   New Orchards - Farmers’ Contribution to Project Capital Costs 

Orchard Crop 
Investment/ha      

(Tk) 
Area                     
(ha) 

Total Investment          

Tk ‘000 $ ‘000 

Amlaki 125,000 120 15,000 214.3 

Mango  110,000 1,350 148,500 2,121.4 

Lychee 86,000 150 12,900 184.3 

          Total   176,400 2,520.0 

 
88. It is assumed that farmers establishing new orchards will either obtain credit themselves 
from banks or other financial institutions or will fund these developments from their own 
resources. There is provision under the component for familiarizing bank and microfinance 
institution (MFI) staff with the Project and with the possible credit needs of farmers. Farmers will 
be able to inter-crop between trees at least during the initial years after planting, so they are 
unlikely to suffer a very significant temporary loss of income during the initial growth period of 
the orchards. Therefore, no opportunity cost of land has been included with the above 
investment costs. 

89. Table 23 shows the expected increases in production that will occur with implementation 
of the component. The high increases for cucumber and mango reflect the potential for 
improving the current rather poor performance of these crops, together with the impact for 
mango production of new orchards with newer, better producing cultivars.  

Table 23:  MAD Component - Incremental Production 

Crop 
Yield (tons/ha) 

Without Project With Project  

Vegetables:   

Brinjal 9,600 10,560 

Cucumber 4,800 8,400 

Medicinal Plants:   

Basak pata - 1,620 

Chirata - plant - 2,160 

Chirata - seed - 108 

Amlaki - 720 

Fish:   

Pond cultivation 1,080 1,800 

Fruit:   

Mango 
1)

 8,100 20,250 

Lychee 
1)

 750 1,050 

        Note:  1) Including production from new orchards. 

 
90. The component has a financial IRR of 23.2% and a financial NPV (at the 12% discount 
rate) of Tk6,136.8 lakh. 

1. Impact on Households and Beneficiaries 

91. As note previously, a wide range of crops are grown by farmers in the three districts, 
both on irrigated and other land in the valleys as well as on jhum land on the hillsides. In the 
socioeconomic survey of 60 villages, farmers reported that the most important crops, apart from 
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rice, are turmeric, ginger and bananas although vegetables as a group also feature highly and 
fruit orchards were widely seen as having high potential for improving incomes. Improved 
access for remote communities to major roads and markets will help to create opportunities for 
enhancing production and marketing and increasing household incomes. The MAD component 
aims to increase income of the poor households in CHT by providing opportunities for them to 
participate in agricultural market development activities that will enhance farm incomes. 

92. Incremental incomes expected for households participating in this component, with 
various crops, are shown in Table 24. The establishment of a new mango orchard is particularly 
beneficial, at full development after 8 years, for those households able to afford the high 
investment cost.   

Table 24:  Incremental Income for Feasibility Study Villages 
Crop  Area per 

Household 
(ha.) 

Incremental Income  
(Tk/ year) 

Crops Labor Total 

Brinjal 0.16 1,696 560 2,256 

Cucurbits 0.16 3,365 2,016 5,381 

Basak pata 0.08 4,244 460 4,704 

Chirata 0.08 7,577 2,640 10,217 

Amlaki 0.16 2,980 4,720 7,700 

Pond fish 0.10 3,154 2,600 5,754 

Mango (existing) 0.40 17,137 5,000 22,137 

Mango (new) 0.40 66,500 15,200 81,700 

Lychee (existing) 0.40 10,550 6,000 16,550 

Lychee (new) 0.40 10,935 11,200 22,135 

 
93. The MAD activities will increase incomes for participating households. While some 
activities, such as establishing new mango or lychee orchards may not be possible for poor or 
very poor households, these households can still benefit from the component activities by 
participating in vegetable production activities, growing one of medicinal plants (such as basak 
pata) that does not require up front capital investment, improving production in an owned fish 
pond or improving the production and output on existing fruit trees, even if they are few in 
number. Overall, it is expected that the benefits of the component will be widely distributed 
across village households. 

F. Demand for Project Outputs 

1. Agricultural Outputs 

94. The direct outputs of the Project will be increased volumes of fruit and vegetables 
supplied to local markets. The MAD component will lead to increases in the production of brinjal, 
cucurbits, fish, mangoes, lychees, oranges, guavas and medicinal herbs of various types is 
expected. Infrastructure developments under the Community Infrastructure component (e.g. 
improved irrigation and access) and the impact of road development will also result in increased 
agricultural production. However, the total incremental output expected from the project is very 
small for these products in the context of the national market, as indicated in the table, and is 
not expected to have any impact on market prices.   
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Table 25:  Production of Fruit & Vegetables  

Crop 
National Production 

(2005-06) (‘000 tons) 
1)

 
Estimated Incremental 
Project Outputs (tons) 

Rice 26,530.3 1,208 

Brinjal 334.3 960 

Mangoes 639.8 3,600 

Lychees 40.0 1,350 

Banana 909.0 300 
2)

 

Papaya 105.0 513 

Other spices, including turmeric 98.5 178  

Ginger 57.1 592 

Jackfruit 719.9 237 

Note:  1)   Most recently available national production data from MOA/BBS. 
  2)   Consultants’ estimate assuming approximately 10kg per bunch 

 
2. Roads, Access & Markets 

95. The demand among the rural population for roads, improved access and improved 
market facilities is clear and is confirmed by data collected at the end of CHTRDP-I and by the 
data from the 60 village socioeconomic survey carried out for the preparation of CHTRDP-II.  
Surveys carried out at the completion of the first project showed that farmers along project 
constructed roads grew more, sold more at higher prices and had higher incomes than before 
the project.18 For the 21 roads surveyed, the volume of goods carried had increased, over the 
period of the Project, by some 148% (equivalent to an annual growth rate of 13.9% per year 
over the 7 year project life).19  

96. In general, villagers are well aware of the potential benefits of improved access and have 
a high level of interest in and demand for road development, although. In the socioeconomic 
survey carried out for the present PPTA, when ranking factors leading to changes in livelihoods, 
30 out of 60 villages ranked roads as very important or important, with the only factors gaining 
higher overall ranking being “education/outside employment” which was rated very important or 
important by 42 villages, and the presence of an NGO or donor-assisted project, which was 
rated very important or important by 32 villages.  

97. Conversely, when questioned about constraints to developing livelihoods, 36 villages 
ranked poor road connections as very important or important, which is a very high proportion of 
the 60 villages bearing in mind that 15 or 16 of them already have all-weather access roads and 
about 20% of the surveyed villages were within 1 km of a market collection centre or wholesale 
market. More severe constraints, from the villagers’ point of view were undeveloped plough land 
(40 villages rating as very important or important), undeveloped irrigation potential (43 villages), 
lack of finance and lack of knowledge and skills (each 57 villages) and insufficient government 
support services (51 villages). While not uppermost in villagers’ minds as a constraint to 
improved livelihoods, improved access would contribute to addressing some of the other 
important constraints, particularly lack of finance, knowledge and skill and lack of government 
services. Improved access would also make it easier to address current irrigation development 
shortfalls. 

 
                                                
18

  See CHTRDP I Completion Report, Appendix 1. 
19

  The source of the baseline data in the CHTRDP I Completion Report is not clear, so the reliability of growth rates 
is not certain. 
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IV. ECONOMIC ASSESSMENT 

A. Assumptions and Methodology 

98. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices. A shadow exchange rate factor of 1.0320 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor. Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted. The exchange rate used is Tk70 = $1. 

99. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.21 Based on various analyses of agricultural market chains22 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices). Input prices are based on 
prices reported by farmers in the village surveys and on information from local markets 
supplemented, in the few cases where data is available, with data from the Department of 
Agricultural Marketing. Import parity prices of traded goods (rice and imported fertilizers) have 
been estimated based January to October 2010 average prices from the World Bank’s 
commodity price data Pink Sheet for November 2010 (see Annex 2).  

100. The project life is 20 years for all project interventions. 

B. Economic Costs 

101. The economic costs for the components and the overall project are given in the tables 
below. 

Table 26:  Project Economic Costs (Tk lakh) 

Component 2012 2013 2014 2015 2016 2017 2018 Total 

MOCHTA         

Institutional Development 137.4 215.8 176.1 37.2 37.2 20.3 20.3 644.4 

Community Infrastructure 19.8 2,554.9 2,603.4 2,460.9 2,344.4 2,309.4 43.4 12,336.2 

MAD - 605.5 985.5 984.2 495.7 191.2 - 3,262.1 

Project Management 991.5 1,609.1 1,542.9 1,547.4 1,428.0 811.6 520.2 8,450.6 

Subtotal 1,148.7 4,985.2 5,307.9 5,029.8 4,305.3 3,332.5 583.9 24,693.3 

LGED         

Roads & Markets 27.4 2,391.8 4,008.5 4,010.0 3,933.4 3,915.1 1,957.5 20,243.7 

Project Management 490.1 201.9 201.2 201.9 201.2 179.5 130.0 1,605.8 

Subtotal 517.6 2,593.7 4,209.7 4,211.8 4,134.6 4,094.6 2,087.6 21,849.5 

Total 1,666.2 7,578.9 9,517.7 9,241.6 8,439.9 7,427.0 2,671.5 46,542.8 

 
                                                
20

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission. The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

21
  www.dam.gov.bd  

22
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

http://www.dam.gov.bd/
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Table 27:  Project Economic Costs ($ ‘000) 

Component 2012 2013 2014 2015 2016 2017 2018 Total 

MOCHTA         

Institutional Development 175.8 276.1 225.3 47.7 47.7 26.0 26.0 824.6 

Community Infrastructure 25.4 3,269.6 3,331.7 3,149.2 3,000.3 2,955.4 55.5 15,787.1 

MAD - 774.9 1,261.2 1,259.6 634.3 244.7 - 4,174.7 

Project Management 1,268.8 2,059.2 1,974.5 1,980.3 1,827.5 1,038.6 665.7 10,814.5 

Subtotal 1,470.0 6,379.8 6,792.8 6,436.7 5,509.7 4,264.7 747.2 31,600.9 

LGED         

Roads & Markets 35.1 3,060.9 5,129.9 5,131.7 5,033.7 5,010.3 2,505.1 25,906.6 

Project Management 627.2 258.3 257.5 258.3 257.5 229.7 166.4 2,055.0 

Subtotal 662.3 3,319.2 5,387.4 5,390.0 5,291.2 5,240.0 2,671.5 27,961.6 

Total 2,132.3 9,699.0 12,180.1 11,826.8 10,800.8 9,504.6 3,418.8 59,562.4 

 

C. Results of the Economic Analysis for Project Components 

102. Economic indicators have been estimated for 6 upazila and 9 union roads in Component 
B and for the six feasibility studies in Component C. These results are presented below. The 
benefits of these cases were used as the basis to estimate total benefits for each component.  
For each component total benefits are assumed to have the same proportion to costs as total 
sample benefits to total sample costs. For the MAD component, a full economic assessment 
was carried out which has then been incorporated into the project assessment.  

1. Roads and Markets 

103. Table 28 gives the economic indicators for the example upazila and union roads. The 
EIRRs for the upazila roads and generally (although not in all cases) lower than those for the 
union roads. Furthermore, only two of the six upazila roads and six of the nine union roads have 
EIRRs greater than 12%. This reflects the high per km costs for both union roads – $160,000 
per km on average including bridges and culverts – and upazila roads – $199,650 per km 
including bridges and culverts. Estimated benefits are directly linked to the number of 
households living along the roads and are higher for union roads as the density of households is 
greater for the union roads, at 88.5 per km, than for the upazila roads at 63.2 households per 
km. These results imply that road sections actually selected for construction under the project 
will need to be carefully selected. 
 
 

Table 28:  Example Roads – Economic Results 
Road Code Base Case Area 

Increase 
+20% 

Switching Values 

EIRR NPV Costs Benefits 

Upazila roads:       

Betbunia Chairy Bazar-Laxmichari  484252005 10.2% -8,284  12.8% -11.0% +11.7% 

Belaichari Bazar - Farua Bazar  484292001 7.6% -41,015  10.1% -24.0% +32.0% 

Rowangchari - Bengchari 403893001 9.7% -21,886  12.2% -13.8% +15.5% 

Kalar - Jiri 403043001 14.0% 3,669  16.8% +12.3% -11.0% 

Panchari - Bhaibonchara   446772003 10.2% -5,125  12.8% -11.0% +11.8% 
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Road Code Base Case Area 
Increase 

+20% 

Switching Values 

EIRR NPV Costs Benefits 

Laxmichari - Dallyatari   446612001 18.2% 4,854  21.3% +41.6% -29.3% 

Union roads:       

Bhogachattar Union - Ghonamor  484583004 20.0% 35,921  23.0% +50.8% -34.1% 

Batbunia Chairy Bazar - Santir Hat  484253003 23.8% 28,067  27.1% +79% -44.1% 

Marishya Bazar - Mayanimukh Bazar  484073019 12.3% 1,704  14.8% +1.6% -1.6% 

Bandarban Chandaghona - Buddh Zadi 403145010 8.5% -591  11.1% -17.1% +20.2% 

Naikhyongchari - Dakkhin Chakdhala   403732004 28.0% 68,085  31.7% +112% -50.3% 

Naikhyongchari - Tumbru 403732006 16.3% 24,285  19.0% +25.7% -20.5% 

Sinduckchari Union - Dullahtali 446653003 5.3% -14,598  7.5% -33.5% +50.4% 

Laxmichari  - Barmachari 446613001 6.7% -18,338  9.0% -27.2% +36.9% 

Laxmichari Sadar - Tintohar GC 446614016 26.5% 13,149  30.0% +99.7% -50.1% 

 
104. The switching values for this selection or roads indicate that the upazila roads are 
generally more sensitive to changes in costs and benefits than are the union roads. 

105. A 20% increase in the annual increase in cropped area (which begins in the year after 
the commencement of construction and continues for five years) increases the economic 
internal rates of return (EIRRs) for all roads and for the upazila roads increases the EIRRs 
above 12% for all but one case. This is an important variable in the analysis since it is a 
significant determinant of increasing production in response to road development. Given the 
increases found at project completion for CHTRDP-I roads, which are higher than the base 
cases of 5% for union roads and 6.5% for upazila roads assumed here, it is possible that the 
+20% scenario is realistic and could be achieved.  

2. Community Infrastructure 

106. The economic indicators for the five of the six community infrastructure feasibility study 
villages, and the total for the six villages, are given in the table. As noted previously (see 
Section III.C.4, above) it is not possible to generate benefits for Kafru para to match the costs.  
The costs for Kafru para, but no benefits, are included in the estimated EIRR for all 6 villages.   
Jibtoli para also has a low EIRR, with low switching values and where the EIRR would be only 
7% if costs increased and benefits decreased by 20%. For the remaining villages the switching 
values are relatively high, and EIRRs do not fall below 12% for the adverse case of a 20% cost 
increase coupled with a 20% benefit decrease. 

Table 29:  Economic Indicators – Feasibility Study Villages 

Village EIRR NPV 
Switching Values Costs +20%   

Benefits -20% 
Cost Benefits 

Sapchari 34.2% 7,897 +182% -56.2% 25.7% 

Jibtoli 13.2% 106 +7.7% -6.3% 7.0% 

Joggyachola 44.7% 6,118 +516% -36.4% 34.1% 

Chitto 28.7% 2,070 +182% -56.2% 20.5% 

Chemidulu 22.1% 3,177 +88.3% -39.4% 14.5% 

Total 6 villages 
1)

 26.5% 17,576 +150% -53.7% 18.8% 

Note:1)  Includes costs but no benefits for Kafru para. 
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107. This group of villages was selected to represent the range of typical situations in the 
project area. While it is a small sample, the sum of costs and benefits probably provides a good 
indication of what the overall outcome for the component is likely to be. The EIRR for the six 
villages taken together is 26.5%. This result is robust to significant changes in costs and 
benefits.  

3. Micro Agribusiness Development (MAD) 

108. The results of the economic analysis for the MAD component are summarized in the 
following table. The EIRR for the component is 26.3% and the NPV at the 12% discount rate is 
Tk 735 million. Changes of ±20% in costs or benefits do not produce large changes in the EIRR 
and to achieve an EIRR of 12% would require a 364% increase in component costs or a 78% 
reduction in benefits. If both a 20% increase in costs and 20% reduction in benefits occurred 
over the life of the project, the EIRR would still be a satisfactory 22.9%. None of these outcomes 
is likely. 
 

Table 30:  Economic Results for the MAD Component  

 EIRR 
NPV                    

(Tk mln) 
Switching Values 

Base case 26.3% 735.3  

Sensitivity analysis:    

Costs +20% 24.8% 695.1 
+364% 

Costs -20% 28.0% 775.5 

Benefits +20% 27.7% 922.6 
-78.3% 

Benefits -20% 24.5% 548.0 

Costs +20% & Benefits -20% 22.9% 507.8  

 
D.  Economic Assessment for CHTRDP II 

109. The economic indicators for the whole project are given in Table 31. These results 
combine the costs of all five components and the quantified benefits accruing from the Rural 
Roads, Community Infrastructure and Micro Agribusiness Development components. The 
overall phasing of project implementation is such that construction occurs mostly in project 
years 2 to 6, with no construction in the first year and little in the final year as project activities 
wind down. Benefit accrual is phased in line with construction and build up over 5 years from the 
completion of construction, i.e., the full level of benefits for the project is only reached from 2022 
(assuming 2012 as the first project year). 

Table 31:  Economic Results for CHTRDP II 

 EIRR 
NPV                    

(Tk mln) 
Switching Values 

Base case 15.6% 833.3  

Sensitivity analysis:    

Costs +20% 14.1% 531.8 
+27.4% 

Costs -20% 17.2% 1,134.7 

Benefits +20% 17.2% 1.267.0 
-19.2% 

Benefits -20% 13.8% 399.6 

Costs +20% & Benefits -20% 12.4% 98.1  

Delay in benefits, 2 years 10.8% -299  

Roads costs & benefits    
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 EIRR 
NPV                    

(Tk mln) 
Switching Values 

Costs +20% 14.4% 586.7 +67.3% 

Benefits -20% 14.4% 588.0 -61.9% 

Costs +20% & Benefits -20% 13.3% 311.1  

Community Infrastructure costs & benefits    

Costs +20% 18.3% 1,502.7 +214% 

Benefits -20% 17.5% 1,234.9 -79.0% 

Costs +20% & Benefits -20% 16.7% 1,080.3  

MAD costs & benefits    

Costs +20% 19.0% 1,614.6 +774% 

Benefits -20% 18.5% 1,428.2 - 

Costs +20% & Benefits -20% 18.3% 1,385.4  

 
110. The EIRR for the base case is 15.6%. The switching values for costs and benefits 
indicate that the risk of the EIRR falling below 12% is relatively low. However, the unlikely event 
of an across the board cost overrun of 20% and a shortfall in benefits of 20% over the life of the 
project would yield an EIRR of just 12.4%. A delay in all benefits of 2 years would lead to an 
EIRR of 10.8%; a delay of one year would give an EIRR of 12.9%. 

111. The table also shows the results for the impact on project EIRR of 20% variations in 
costs (increase) and benefits (decrease) for each of the Rural Roads, Community Infrastructure 
and MAD components alone. The Project is resilient to these variations in individual 
components and its overall viability will not be affected if a single component does not perform 
as expected. 

E. Economic Risks 

112. Although the economic indicators are robust to variations in key variables, a number of 
risks to the overall outcome of the project can be identified. These risks are at least partly 
component specific. 

113. Households may not respond to road construction and improved market access as 
expected and therefore agricultural production may not increase as expected. However, this 
response is well documented from other projects in Bangladesh – notably CHTRDP-I – as well 
as elsewhere, so perhaps this risk is not high. 

114. Farmers participating in the MAD component may not achieve the gains in production 
predicted or its beneficial impact for poorer households may be less than expected. This might 
occur if medicinal plants are not widely adopted or if fewer than expected participate in the 
activities to increase fruit production. Although the success of this component, in financial and 
economic terms, depends on the areas brought within its activities, not on the number of 
participating households, from the Project point of view as many households as possible should 
be involved in these activities in order to maximize poverty reduction impacts. 

115. Cost overruns on LGED roads present a risk for the Rural Roads component, although 
this would not necessarily spill over to place the whole project at risk. However, given the very 
high unit road costs, careful selection of the road sections upgraded will be necessary to avoid 
those like to generate low benefits per km. Significant overruns above the estimates used in the 



 31 

project costs and the economic analysis could jeopardize the viability of individual roads and of 
the component. It will be important to keep road costs carefully under control. 

116. There is a small risk that large-scale production of some of the crops grown in the CHT 
and promoted under the Project (e.g. under MAD) undermines the market and prices for that 
those crops. This could perhaps occur for the medicinal plants, for which there is very little data 
on either demand or supply, or for fruit crops such as mangoes and lychees. Production in CHT 
as a result of the project will not have this effect as the expected incremental production for all 
crops is only a small percentage of total national output. 

F. Distribution and Poverty Analysis 

117. In previous sections, the impact of the three components on households is indicated. 
Because of a lack of detailed data on incomes and income distribution in the villages, only a 
general indication of these impacts can be made. However, a high proportion of rural 
households in CHT are living below the poverty line. According to the UNDP Socio-Economic 
Survey completed in 2009, 74% of households were at that time living below the lower poverty 
line of Tk866 per person/month and 86% of households were living below the upper poverty line 
of Tk1,026 per person/month. Benefits accruing from the Rural Roads, Community 
Infrastructure and MAD components will be distributed among all households. Higher income 
households and households with larger landholdings may be able to gain more benefits than 
others although the extent to which this may be so cannot be determined. For example, it is 
possible, under the MAD component, that the costs of establishing a highly profitable new 
mango or lychee orchard will only be possible for those with larger landholdings and incomes. 
On the other hand, even those with small landholdings and low current incomes should be able 
to participate in the MAD programs for vegetables or some of the proposed medicinal plants.  
Under the Rural Roads component, currently better off households may be in a better position 
to respond to the effect of greatly improved access to markets and services, but it is by no 
means clear that this will so. Rather, it is assumed that benefits are likely to accrue 
proportionately to current incomes. 

118. A poverty impact analysis has been carried out. The calculation showing the distribution 
of economic surpluses is shown in Annex 1. In the analysis of the Project, the economic 
surpluses arise chiefly from taxes and from the difference between the financial and economic 
prices of labor. The surpluses therefore accrue either to households (as the source of 
agricultural labor) or labor in general in relation to the construction of infrastructure or to the 
economy as a whole through the accrual of taxes to government.   

119. Using the lower poverty line data from the UNDP survey for the CHT and the 2005 
national Household Income and Expenditure Survey for the national average, the percentages 
of the poor are 74% and 29% respectively. The first of these has been applied to economic 
surpluses accruing to CHT households while the second is applied to economic surpluses 
accruing to government and the economy as a whole. On this basis, the Poverty Impact Ratio 
for the Project is 28%. 
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ANNEX 1: DETAILED BUDGETS 

1. Economic Indicators for Second Chittagong Hill Tracts Rural Development Project 

2. Distribution of Benefits and Poverty Analysis 

3. Economic Indicators for Example Roads 

4. Feasibility Studies 

5. Estimate of Economic Parameters for Micro Agribusiness Development Component (15 
upazilas) 

6. Crop Budgets 
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Table A1.1: Economic Indicators for CHTRDP-II 

 

Item 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Benefits:

Roads & Markets A

Upazila roads 1.201 0 2,809 10,775 24,974 45,350 70,743 92,759 108,530 117,394 120,390 120,333 120,305 120,305 120,305

Union roads 1.560 0 0 9,041 32,931 68,592 116,672 168,292 207,893 232,888 246,378 250,051 249,983 249,983 249,983

Community Infrastructure

Village access & infrastructure 83.94 0 14,930 58,404 128,513 218,808 319,769 409,041 470,297 509,975 531,552 541,875 550,378 559,079 568,081

Incremental benefits roads & community 

infrastructure 0 17,739 78,220 186,417 332,751 507,185 670,092 786,720 860,257 898,321 912,259 920,667 929,367 938,369

Micro-Agricubusiness Development -28,629 -56,227 -61,805 -49,270 -905 60,149 123,230 192,471 246,455 275,972 285,225 291,085 296,632 291,858

(incremental benefits)

          Total Incremental benefits -28,629 -38,489 16,415 137,148 331,846 567,334 793,322 979,191 1,106,712 1,174,292 1,197,484 1,211,751 1,225,999 1,230,227

Project Costs:

Institutional Development 13,739 21,575 17,609 3,725 3,725 2,032 2,032

Roads & Markets 2,743 234,406 396,079 396,079 393,336 391,508 195,754

Community Infrastructure 1,981 260,266 265,118 251,005 234,444 230,936 4,340

Micro Agribusiness Development - 60,548 98,554 98,424 49,566 19,123 -

Project Management 151,372 188,600 181,917 182,433 170,427 94,147 64,891

          Total costs 169,834 765,396 959,276 931,666 851,498 737,744 267,016

O&M Costs

Upazila roads 0 0 0 17,005 17,005 17,005 17,005 17,005 17,005 17,005 17,005 17,005 17,005 17,005

Union roads 0 0 0 0 24,514 24,514 24,514 24,514 24,514 24,514 24,514 24,514 24,514 24,514

Community infrastructure 0 0 51,015 51,015 51,015 51,015 51,015 51,015 51,015 51,015 51,015 51,015 51,015 51,015

Incremental Net Revenue -198,463 -803,884 -993,876 -862,539 -612,187 -262,946 433,771 886,656 1,014,177 1,081,757 1,104,949 1,119,216 1,133,463 1,137,692

                    IRR 15.6%

                    NPV 833,292
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Table A1.2: Distribution of Benefits and Poverty Analysis 

Item 

Net Present Values 
Government/  

Economy 
Farm 

Households 
Labor Total Financial    

(A) 
Economic  

(B) 
Difference  

(B)-(A) 

                

Benefits:               
Roads & Markets 1,825,898 1,376,700 -449,198   -449,198     
Community Infrastructure 2,144,877 2,196,734 51,857   51,857     
Micro Agribusiness 
Development 1,066,618 763,923  -302,695   -302,695     
                
Total benefits 5,037,393 4,337,358 -700,035         
                
Costs:               
Institutional Development 61,594 48,429 -13,165 9,995       
Roads & Markets 1,863,870 1,233,041 -630,829 643,972       
Community Infrastructure 1,173,918 809,467 -364,451 270,068   90,023   
MAD 287,408 218,781 -68,628 77,948       
Project Management 977,461 704,685 -272,776 133,482       
O&M costs 489,664 489,664 0         
                
Total costs 4,853,915 3,504,066 -1,349,849         
                

Net Benefits 183,478 833,292 649,814         
Benefits (losses)       1,135,465 -700,035 90,023 435,430 

Proportion of the poor       29% 74% 74%   
Benefits for the poor 

      329,285 -518,026 66,617 
-

122,124 
Poverty impact ratio -28.0%             

Note:  1)  Labor inputs are assumed to be provided entirely by households. 
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Table A1.3.1: Economic Indicator for Example Road – Betbunia Chairy Bazar to Laxmichari Road 

Rangamati – Upazila Road 

Construction from year: 2014 

Crop 

Cropping 
Pattern 

(%) 
Area/HH 

(ha.) 
Total  
Area 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

2024-
2031 

Increase in area       0% 0% 6% 13% 21% 29% 37% 37% 37% 37% 37% 37% 37% 

Plough land:                                 

Rice 100% 0.30 181.50 2,505 2,505 2,505 2,575 2,645 2,715 2,785 2,785 2,785 2,785 2,785 2,785 2,785 

Vegetables 20% 0.06 36.30 1,568 1,568 1,670 1,836 2,166 2,553 3,010 3,010 3,010 3,010 3,010 3,010 3,010 

                                  

Upland & Jhum                                 

Jhum rice 20% 0.09 54.45 650 650 693 738 786 837 891 891 891 891 891 891 891 

Ginger 15% 0.07 40.84 5,492 5,492 5,849 6,266 6,713 7,191 7,703 7,703 7,664 7,664 7,664 7,664 7,664 

Tumeric 15% 0.07 40.84 10,965 10,965 11,677 12,751 13,914 15,175 16,541 16,541 16,541 16,541 16,541 16,541 16,541 

Potato / Mete alu 15% 0.07 40.84 3,243 3,243 3,454 3,873 4,333 4,836 5,386 5,386 5,386 5,386 5,386 5,386 5,386 

Mango 7% 0.03 19.06 3,354 3,354 3,572 4,010 4,541 5,131 5,786 5,786 5,786 5,786 5,786 5,786 5,786 

Jackfruit 8% 0.04 21.78 2,666 2,666 2,840 3,111 3,406 3,726 4,073 4,073 4,073 4,073 4,073 4,073 4,073 

Banana 12% 0.05 32.67 606 606 645 713 787 868 956 956 956 956 956 956 956 

Papaya 12% 0.05 32.67 1,024 1,024 1,091 1,171 1,256 1,348 1,446 1,446 1,446 1,446 1,446 1,446 1,446 

                                  

     Total net revenue       32,074 32,074 33,996 37,044 40,547 44,379 48,577 48,577 48,538 48,538 48,538 48,538 48,538 

     Incremental net revenue     0 0 1,922 4,970 8,473 12,305 16,503 16,503 16,464 16,464 16,464 16,464 16,464 

                                  

Road costs       0 44,925 44,925 0 0 0 0             

O&M cost 2.5%     0 0 0 2,246 2,246 2,246 2,246 2,246 2,246 2,246 2,246 2,246 2,246 

                                  

Net Revenue       0 
-

44,925 
-

43,003 2,724 6,227 10,059 14,257 14,257 14,218 14,218 14,218 14,218 14,218 

IRR    10.2%                             

NPV   -8,284                              
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Table A1.3.2: Economic Indicator for Example Road – Bhogachattar Union - Ghonamor Road 

Rangamati – Union Road 

Construction from year: 2014 

Crop 

Cropping 
Pattern 

(%) 
Area/HH 

(ha.) 
Total 
Area 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

2024-
2031 

Increase in area       0% 0% 0% 5% 10% 16% 22% 28% 28% 28% 28% 28% 28% 

Plough land:                                 

Rice 100% 0.30 366.96 5,065 5,065 5,065 5,206 5,348 5,489 5,631 5,631 5,631 5,631 5,631 5,631 5,631 

Vegetables 20% 0.06 73.39 3,170 3,170 3,170 3,437 3,997 4,644 5,399 5,669 5,669 5,669 5,669 5,669 5,669 

                                  

Upland & Jhum                                 

Jhum rice 20% 0.09 110.09 1,315 1,315 1,315 1,381 1,450 1,522 1,599 1,678 1,678 1,678 1,678 1,678 1,678 

Ginger 15% 0.07 82.57 11,104 11,104 11,104 11,728 12,388 13,083 13,818 14,509 14,435 14,435 14,435 14,435 14,435 

Tumeric 15% 0.07 82.57 22,169 22,169 22,169 23,865 25,676 27,609 29,670 31,154 31,154 31,154 31,154 31,154 31,154 

Potato / Mete alu 15% 0.07 82.57 6,557 6,557 6,557 7,250 7,995 8,798 9,660 10,143 10,143 10,143 10,143 10,143 10,143 

Mango 7% 0.03 38.53 6,781 6,781 6,781 7,506 8,380 9,334 10,378 10,897 10,897 10,897 10,897 10,897 10,897 

Jackfruit 8% 0.04 44.04 5,391 5,391 5,391 5,823 6,285 6,778 7,305 7,671 7,671 7,671 7,671 7,671 7,671 

Banana 12% 0.05 66.05 1,225 1,225 1,225 1,335 1,453 1,579 1,714 1,800 1,800 1,800 1,800 1,800 1,800 

Papaya 12% 0.05 66.05 2,071 2,071 2,071 2,191 2,318 2,452 2,594 2,724 2,724 2,724 2,724 2,724 2,724 

                                  

     Total net revenue       64,848 64,848 64,848 69,722 75,290 81,290 87,768 91,875 91,802 91,802 91,802 91,802 91,802 

     Incremental net revenue     0 0 0 4,874 10,442 16,442 22,921 27,027 26,954 26,954 26,954 26,954 26,954 

                                  

Road costs       0 0 44,713 44,713 0 0 0             

O&M cost 2.5%     0 0 0 0 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 2,236 

                                  

Net Revenue       0 0 
-

44,713 
-

39,838 8,206 14,206 20,685 24,792 24,718 24,718 24,718 24,718 24,718 

IRR    20.0%                             

NPV   35,921                              
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Table A1.4.1: Feasibility Studies – Sapchari Para 

(Tk ‘000) 

Item   2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 
2024-
2031 

Benefits:                             

Water Supply   0 82 87 91 96 102 107 113 119 125 131 138 145 
                              

Irrigated Agriculture                             
                              

Access                             

Sapchari - Moin village road   0 0 466 1,036 1,613 2,222 2,222 2,233 2,233 2,233 2,233 2,233 2,233 
                              
                              

Total Benefits:   0 82 553 1,128 1,709 2,324 2,330 2,346 2,352 2,358 2,364 2,371 2,378 
                              

Subproject Costs:                             

Capital costs   3,285                         

Incremental O&M - water supply 5.0% 0 0 20 20 20 20 20 20 20 20 20 20 20 

Incremental O&M - irrigation system                             
Incremental O&M - access 
infrastructure 2.0% 0 0 58 58 58 58 58 58 58 58 58 58 58 

                              

Net Benefits:   -3,285 82 475 1,050 1,631 2,246 2,252 2,268 2,274 2,280 2,287 2,293 2,300 
                              

IRR   34.2%                         

NPV   7,897                         
                              

a
 Economic prices. 
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Table A1.4.2: Feasibility Studies – Cemi Dulu Para 

(Tk ‘000) 

Item   2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 
2024-
2031 

Benefits:                             

Water Supply   0 303 315 327 340 353 367 380 395 410 425 441 457 
                              

Irrigated Agriculture                             

     Rice - aman   0 0 -72 60 101 149 149 149 149 149 149 149 149 

     Rice - boro   0 0 58 129 202 281 365 365 365 365 365 365 365 

     Vegetables   0 0 10 43 80 121 121 121 121 121 121 121 121 
                              

Access infrastructure   0 206 418 423 429 434 440 445 451 456 462 469 475 
                              

Total Benefits:   0 510 729 984 1,152 1,338 1,441 1,461 1,480 1,501 1,522 1,545 1,567 
                              

Subproject Costs:                             

Capital costs   4,016                         

Incremental O&M - water supply 5.0% 0 0 21 21 21 21 21 21 21 21 21 21 21 

Incremental O&M - irrigation system 5.0% 0 0 139 139 139 139 139 139 139 139 139 139 139 

Incremental O&M - pumping costs   0 0 35 35 35 35 35 35 35 35 35 35 35 
Incremental O&M - access 
infrastructure 0.0% 0 0 29 29 29 29 29 29 29 29 29 29 29 
                              

Net Benefits:   -4,016 510 504 759 927 1,113 1,216 1,236 1,255 1,276 1,297 1,320 1,342 
                              

IRR   22.1%                         

NPV   3,177                         
                              

Notes: 1) Economic prices. 
            2) Specific benefits for access infrastructure in this village (460m of short paths and a total of 47m of steps) not estimated. 
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Table A1.4.3: Feasibility Studies – Jibtoli Para 

(Tk ‘000) 

Item   2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024-2031 

Benefits:                             

Water Supply   0 128 132 136 140 144 148 153 158 162 167 172 178 
                              

Irrigated Agriculture                             
                              

Access infrastructure                             

HBB road - transport savings for crops   0 0 45 45 45 45 45 45 45 45 45 45 45 

Household travel time savings   0 0 68 69 69 71 72 73 73 74 75 77 77 
                              
                              

Total Benefits:   0 128 245 250 254 260 265 271 275 281 288 294 299 
                              

Subproject Costs:                             

Capital costs   1,472                         

Incremental O&M - water supply 5.0% 0 0 15 15 15 15 15 15 15 15 15 15 15 

Incremental O&M - access road 3.0% 0 0 28 28 28 28 28 28 28 28 28 28 28 

Incremental O&M - access steps 2.0% 0 0 5 5 5 5 5 5 5 5 5 5 5 
                              

Net Benefits:   -1,472 128 197 202 206 212 217 223 228 234 240 246 251 
                              

IRR   13.2%                         

NPV   106                         
                              



 

 

4
0

 

4
0

 

Table A1.4.4: Feasibility Studies – Joggyachola Para 

(Tk ‘000) 

Item   2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024-2031 

Benefits:                             

Water Supply   0 46 93 142 192 244 298 353 411 470 531 595 660 
                              

Irrigated Agriculture                             

     Rice - aman   0 0 -106 65 110 165 165 165 165 165 165 165 165 

     Rice - boro   0 0 62 139 217 301 391 391 391 391 391 391 391 

     Vegetables   0 0 361 400 443 490 490 490 490 490 490 490 490 

     Potato/mete alu   0 0 26 54 84 115 115 115 115 115 115 115 115 
                              
                              

Total Benefits:   0 46 437 800 1,046 1,315 1,458 1,514 1,571 1,630 1,692 1,755 1,820 
                              

Subproject Costs:                             

Capital costs   1,317                         

Incremental O&M - water supply 5.0% 0 0 9 9 9 9 9 9 9 9 9 9 9 

Incremental O&M - irrigation system 5.0% 0 0 46 46 46 46 46 46 46 46 46 46 46 

Incremental O&M - pumping cost   0 0 67 67 67 67 67 67 67 67 67 67 67 
                              

Net Benefits:   -1,317 46 315 677 923 1,192 1,336 1,391 1,449 1,508 1,569 1,632 1,698 
                              

IRR   45%                         

NPV   6,118                         
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Table A1.4.4: Feasibility Studies – Chitta Member Para 

(Tk ‘000) 

Item   2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024-2031 

Benefits:                             

Water Supply   0 124 130 136 142 149 156 163 170 177 184 193 202 
                              

Irrigated Agriculture                             

     Rice - aman   0 0 -69 42 72 107 107 107 107 107 107 107 107 

     Rice - boro   0 0 47 104 162 225 292 292 292 292 292 292 292 

     Vegetables   0 0 68 95 125 158 158 158 158 158 158 158 158 

     Potato/mete alu   0 0 5 10 15 19 19 19 19 19 19 19 19 
                              
                              

Total Benefits:   0 124 181 387 515 657 731 738 745 753 760 769 777 
                              

Subproject Costs:                             

Capital costs   1,262                         

Incremental O&M - water supply 5.0% 0 0 15 15 15 15 15 15 15 15 15 15 15 

Incremental O&M - irrigation system 5.0% 0 0 24 24 24 24 24 24 24 24 24 24 24 

Incremental O&M - pumping cost   0 0 35 35 35 35 35 35 35 35 35 35 35 
Incremental O&M - access 
infrastructure 2.0% 0 0 10 10 10 10 10 10 10 10 10 10 10 
                              

Net Benefits:   -1,262 124 97 303 432 574 648 655 662 669 676 685 694 
                              

IRR   29%                         

NPV   2,070                         
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Table A1.5: Estimate of Economic Parameters for Micro Agribusiness Development Component (15 upazilas) 

(Tk ‘000) 

Item Area (ha) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024-2031 

Costs:                             

Component costs - 0 56,078 85,284 86,463 47,278 27,553 0             
                              

Incremental Benefits:                             

Vegetables                             

Brinjal 1200 0 0 -134 464 2,904 6,949 10,731 12,674 13,170 13,170 13,170 13,170 13,170 

Cucurbits 1200 0 0 806 3,859 9,564 17,180 23,967 27,506 28,417 28,417 28,417 28,417 28,417 

Medicinal plants                             

Basak pata 540 0 -1,844 2,214 15,861 23,606 21,762 29,507 29,507 29,507 29,507 21,762 14,017 21,762 

Chirata 540 0 62 2,767 10,573 20,961 33,869 44,195 49,358 51,940 51,940 51,940 51,940 51,940 

Amlaki 120 0 -2,605 -7,400 -9,204 -11,490 -10,193 -7,885 -5,689 -3,007 -787 1,043 1,976 2,456 

Fish:                             

Pond cultivation 600 0 0 189 1,633 5,277 11,320 17,326 21,249 22,475 22,595 22,595 22,595 22,595 

Fruit:                             

Mango (with new orchard) 1350 0 -35,148 -78,225 
-

115,475 
-

135,264 
-

110,672 -70,868 -3,947 85,143 160,467 208,250 227,623 227,623 

Mango (with established orchard) 1350 0 0 2,571 9,599 21,452 36,966 49,985 58,213 61,539 61,539 61,539 61,539 61,539 

Lychee (with new orchard) 150 0 -3,408 -7,237 -10,456 -12,018 -10,591 -9,608 -7,452 -4,172 -1,010 1,154 2,227 2,541 
Lychee (with established 
orchard) 150 0 0 107 439 1,103 2,052 2,872 3,424 3,695 3,844 4,088 4,334 4,585 
                              

          Total benefits   0 -42,944 -84,341 -92,707 -73,905 -1,358 90,224 184,845 288,706 369,682 413,957 427,837 436,627 
                              

          Net benefits   0 -99,022 
-

169,625 
-

179,170 
-

121,183 -28,911 90,224 184,845 288,706 369,682 413,957 427,837 436,627 
                              

IRR 26.3%                           

NPV 735,292                            
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Table A1.6.1: Crop Budget for Boro Rice (irrigated) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 17,755 3.0 3.13 3.25 3.38 3.5 3.5 3.5 3.5 3.5 

By-product (straw) ton/ha 6,000 0.8 0.78 0.81 0.84 0.9 0.9 0.9 0.9 0.9 

Crop Revenue Tk   57,765 60,172 62,579 64,986 67,393 67,393 67,393 67,393 67,393 

                        

Inputs:                       

Seed kg/ha 40 60 53 45 38 30 30.0 30.0 30.0 30.0 

Fertilisers      - urea kg/ha 14 125 131 138 144 150 150.0 150.0 150.0 150.0 

                    - TSP kg/ha 24 65 71 78 84 90 90.0 90.0 90.0 90.0 

                    - MOP kg/ha 28 0 18 35 53 70 70.0 70.0 70.0 70.0 

Manure ton/ha 600 0.0 0 0 0 0 0.0 0.0 0.0 0.0 

Plant protection / chemicals Tk/ha 250 4 4 4 4 4 4.0 4.0 4.0 4.0 

Land preparation Tk/ha 1 6000 6000 6000 6000 6000 6000 6000 6000 6000 

                        

Labor - men days/ha 200 65 66 68 69 70 70.0 70.0 70.0 70.0 

labor - women days/ha 150 90 90 90 90 90 90.0 90.0 90.0 90.0 

Irrigation costs Tk/ha 1,000 2         0.0 0.0 0.0 0.0 

Post-harvest processing Tk/ha 2,500 1 1 2 2 2 2.0 2.0 2.0 2.0 

Transportation (inputs) Tk/ha 200 1 1 1 1 1 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 200 1 1 2 2 2 2.0 2.0 2.0 2.0 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     44,110 43,463 44,815 46,168 47,520 47,520 47,520 47,520 47,520 

                        

Net Revenue per ha     13,655 16,709 17,764 18,818 19,873 19,873 19,873 19,873 19,873 

                        

Incremental income with project Tk/ha   0 3,054 4,109 5,163 6,218 6,218 6,218 6,218 6,218 

                        

Notes: 1) Data for 2012 represents present and without project situation. 
 2) Land preparation includes hire of power tiller and post harvest processing includes power threshing. 
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Table A1.6.2: Crop Budget for Aman Rice (irrigated) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 17,755 2.10 2.16 2.23 2.29 2.35 2.4 2.4 2.4 2.4 

By-product (straw) ton/ha 6,000 0.5 0.54 0.56 0.57 0.6 0.6 0.6 0.6 0.6 

Crop Revenue Tk   40,436 41,639 42,842 44,046 45,249 45,249 45,249 45,249 45,249 

                        

Inputs:                       

Seed kg/ha 40 60 53 45 38 30 30 30 30 30 

Fertilizers    - urea kg/ha 14 115 119 123 126 130 130 130 130 130 

                    - TSP kg/ha 24 65 68 70 73 75 75 75 75 75 

                    - MOP kg/ha 28 0 6 13 19 25 25 25 25 25 

Manure ton/ha 600 0.0 0 0 0 0 0 0 0 0 

Plant protection / chemicals Tk/ha 250 3 3 3 3 3 3 3 3 3 

Land preparation Tk/ha 1 3000 3000 3000 3000 3000 3000 3000 3000 3000 

                        

Labor - men days/ha 200 60 63 65 68 70 70 70 70 70 

Labor - women days/ha 150 90 89 88 86 85 85 85 85 85 

Irrigation costs Tk/ha 0 2         0 0 0 0 

Post-harvest processing Tk/ha 2,500 1 1 2 2 2 2 2 2 2 

Transportation (inputs) Tk/ha 200 1 1 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200 1 1 2 2 2 2 2 2 2 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     37,720 38,695 39,670 40,645 41,620 41,620 41,620 41,620 41,620 

                        

Net Revenue per ha     2,716 2,944 3,172 3,401 3,629 3,629 3,629 3,629 3,629 

                        

Incremental income with project Tk/ha   0 228 457 685 914 914 914 914 914 

                        

Notes: 1) Data for 2012 represents present and without project situation. 
 2) Land preparation includes hire of power tiller and post harvest processing includes power threshing. 
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Table A1.6.3: Crop Budget for Rice (jhum/unirrigated) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 43,680 8.0 8.15 8.30 8.45 8.6 8.6 8.6 8.6 8.6 

Crop Revenue Tk   349,440 355,992 362,544 369,096 375,648 375,648 375,648 375,648 375,648 

                        

Inputs:                       

Plant material kg/ha 85 990 990 990 990 990 990 990 990 990 

Fertilisers      - urea kg/ha 14 106 110 113 117 120 120 120 120 120 

                    - TSP kg/ha 24 200 200 200 200 200 200 200 200 200 

                    - MOP kg/ha 28 88 91 94 97 100 100 100 100 100 

Manure ton/ha 600 2.0 2 3 3 3 3 3 3 3 

Plant protection / chemicals Tk/ha 250 12 13 14 14 15 15 15 15 15 

Land preparation Tk/ha 5,000 1 1 1 1 1 1 1 1 1 

                        

Labor - men days/ha 200 90 91 93 94 95 95 95 95 95 

labor - women days/ha 150 100 100 100 100 100 100 100 100 100 

Irrigation costs Tk/ha                     

Post-harvest processing Tk/ha 650 2.5 3 3 3 2.8 2.8 2.8 2.8 2.8 

Transportation (inputs) Tk/ha 200 4 4 4 4 4 4       

Transportation (outputs) Tk/ha 200 16 16.3 16.6 16.9 17.2 17.2 17.2 17.2 17.2 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     140,723 141,552 142,382 143,211 144,040 144,040 143,240 143,240 143,240 

                        

Net Revenue per ha     208,717 214,440 220,163 225,885 231,608 231,608 232,408 232,408 232,408 

                        

Incremental income with project Tk/ha   0 5,723 11,446 17,168 22,891 22,891 23,691 23,691 23,691 

                        

Note: 1) Data for 2012 represents present and without project situation. 
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Table A1.6.4: Crop Budget for Turmeric for 1 ha – without project 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product (dry) ton/ha 136,820 2.4 2.45 2.49 2.54 2.58 2.58 2.58 2.58 2.58 

Crop Revenue Tk   328,368 334,525 340,682 346,839 352,996 352,996 352,996 352,996 352,996 

                        

Inputs:                       

Plant material kg/ha 33 300 300 300 300 300 300 300 300 300 

Fertilisers      - urea kg/ha 14 100 105 110 115 120 120 120 120 120 

                    - TSP kg/ha 24 30 35 40 45 50 50 50 50 50 

                    - MOP kg/ha 28 0 6 13 19 25 25 25 25 25 

Manure ton/ha 600 0 1 1 2 2 2 2 2 2 

Plant protection / chemicals Tk/ha 250 5 5 5 5 5 5 5 5 5 

Land preparation Tk/ha 5,000 1 1 1 1 1 1 1 1 1 

                        

Labor - men days/ha 200 110 110 110 110 110 110 110 110 110 

labor - women days/ha 150 125 128 130 133 135 135 135 135 135 

Irrigation costs Tk/ha                     

Post-harvest processing Tk/ha 500 17 18 19 19 20 20 20 20 20 

Transportation (inputs) Tk/ha 200 5 5 5 5 5 5 5 5 5 

Transportation (outputs) Tk/ha 200 10 10 10 10 10 10 10 10 10 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     70,520 71,935 73,350 74,765 76,180 76,180 76,180 76,180 76,180 

                        

Net Revenue per ha     257,848 262,590 267,332 272,074 276,816 276,816 276,816 276,816 276,816 

                        

Incremental income with project Tk/ha   0 4,742 9,484 14,226 18,968 18,968 18,968 18,968 18,968 

                        

Notes: 1) Data for 2011 represents present situation. 
 2)  Ratio of dried to harvested turmeric is 40%. 
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Table A1.6.5: Crop Budget for Mete Alu for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 12,000 10.0 10.19 10.38 10.56 10.75 10.75 10.75 10.75 10.75 

Crop Revenue Tk   120,000 122,250 124,500 126,750 129,000 129,000 129,000 129,000 129,000 

                        

Inputs:                       

Planting material kg/ha 22 500 383 265 148 30 30 30 30 30 

Fertilisers      - urea kg/ha 14 140 143 145 148 150 150 150 150 150 

                    - TSP kg/ha 24 60 65 70 75 80 80 80 80 80 

                    - MOP kg/ha 28 10 18 25 33 40 40 40 40 40 

Manure ton/ha 600 0.5 1 1 1 1 1 1 1 1 

Plant protection / chemicals Tk/ha 250 0 1 2 3 4 4 4 4 4 

Land preparation Tk/ha 1 2500 2813 3125 3438 3750 3750 3750 3750 3750 

                        

Labor - men days/ha 200 75 74 73 71 70 70 70 70 70 

labor - women days/ha 150 75 79 83 86 90 90 90 90 90 

Irrigation costs Tk/ha 0   0 0 0   0 0 0 0 

Weighing Tk/ha 125 10.0 8 6 4 2 2 2 2 2 

Transportation (inputs) Tk/ha 200 1 1 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200 8 8 8 8 8 8 8 8 8 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     46,780 45,260 43,740 42,220 40,700 40,700 40,700 40,700 40,700 

                        

Net Revenue per ha     73,220 76,990 80,760 84,530 88,300 88,300 88,300 88,300 88,300 

                        

Incremental income with project Tk/ha   0 3,770 7,540 11,310 15,080 15,080 15,080 15,080 15,080 

                        

Note: 1) Data for 2012 represents present and without project situation. 
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Table A1.6.6: Crop Budget for Banana for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product bunch/ha 90 500.0 509.38 518.75 528.13 537.5 537.5 537.5 537.5 537.5 

Crop Revenue Tk   45,000 45,844 46,688 47,531 48,375 48,375 48,375 48,375 48,375 

                        

Inputs:                       

planting material each 7.5 500.0 500 500 500 500 500 500 500 500 

Fertilisers      - urea kg/ha 14 0 0 0 0 0 0 0 0 0 

                    - TSP kg/ha 24 0 0 0 0 0 0 0 0 0 

                    - MOP kg/ha 28 0 0 0 0 0 0 0 0 0 

Manure ton/ha 600 0.5 1 1 1 1 1 1 1 1 

Plant protection / chemicals Tk/ha 250 0 1 2 3 4 4 4 4 4 

Land preparation Tk/ha 1 2000 2125 2250 2375 2500 2500 2500 2500 2500 

                        

Labor - men days/ha 200 100 100 100 100 100 100 100 100 100 

labor - women days/ha 150 40 40 40 40 40 40 40 40 40 

Irrigation costs Tk/ha                     

Post-harvest processing Tk/ha 650 0 0 0 0 0 0 0 0 0 

Transportation (inputs) Tk/ha 200 1 1 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200 7 7 7 7 7 7 7 7 7 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     33,650 34,100 34,550 35,000 35,450 35,450 35,450 35,450 35,450 

                        

Net Revenue per ha     11,350 11,744 12,138 12,531 12,925 12,925 12,925 12,925 12,925 

                        

Incremental income with project Tk/ha   0 394 788 1,181 1,575 1,575 1,575 1,575 1,575 

                        

Notes: 1) Data for 2012 represents present and without project situation. 
 2) The farmgate price for bananas is on prices reported by villagers and is less than 80% of the average 2010 Rangamati wholesale price for ordinary 
  "sagar" bananas. The reason for this difference is not clear. 
 3) The price received by farmers for bananas is "per bunch", but they are sold in the wholesale markets "per 80 pieces". Bunch prices are assumed to 
  reflect the average number of bananas per bunch. 
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Table A1.6.7: Crop Budget for Jackfruit for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 23,780 6.0 6.1 6.2 6.3 6.5 6.5 6.5 6.5 6.5 

Crop Revenue Tk   142,680 145,355 148,031 150,706 153,381 153,381 153,381 153,381 153,381 

                        

Inputs:                       

planting material each 0.0 0.0 0 0 0 0 0 0 0 0 

Fertilisers      - urea kg/ha 14 50 50 50 60 50 50 50 50 50 

                    - TSP kg/ha 24 50 50 50 60 50 50 50 50 50 

                    - MOP kg/ha 28 50 50 50 60 50 50 50 50 50 

Manure ton/ha 600 0.0 0 0 0 0.0 0 0 0 0 

Plant protection / chemicals Tk/ha 250 0 0 0 0 0 0 0 0 0 

Land preparation Tk/ha     0 0 0   0 0 0 0 

                        

Labor - men days/ha 200 80 80 80 80 80 80 80 80 80 

labor - women days/ha 150 15 15 15 15 15 15 15 15 15 

Irrigation costs Tk/ha                     

Post-harvest processing Tk/ha 650 0 0 0 0 0 0 0 0 0 

Transportation (inputs) Tk/ha 200 1 1 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200 12 12 12 13 12.9 12.9 12.9 12.9 12.9 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     24,150 24,195 24,240 24,945 24,330 24,330 24,330 24,330 24,330 

                        

Net Revenue per ha     118,530 121,160 123,791 125,761 129,051 129,051 129,051 129,051 129,051 

                        

Incremental income with project Tk/ha   0 2,630 5,261 7,231 10,521 10,521 10,521 10,521 10,521 

                        

Notes: 1) Data for 2012 represents present and without project situation. 
 2) National average yield is about 10 tons/ha (BBS). 
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Table A1.6.8: Crop Budget for Papaya (green) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 8,100 6.5 6.7 6.8 7.0 7.2 7.2 7.2 7.2 7.2 

Crop Revenue Tk   52,650 53,966 55,283 56,599 57,915 57,915 57,915 57,915 57,915 

                        

Inputs:                       

planting material kg/ha 100 3.0 3 4 4 4 4 4 4 4 

Fertilisers      - urea kg/ha 14 0 0 0 0 0 0 0 0 0 

                    - TSP kg/ha 24 0 0 0 0 0 0 0 0 0 

                    - MOP kg/ha 28 0 0 0 0 0 0 0 0 0 

Manure ton/ha 600 0.0 0 1 1 1 1 1 1 1 

Plant protection / chemicals Tk/ha 250 0 1 2 3 4 4 4 4 4 

Land preparation Tk/ha 2,500 1 1 2 2 2 2 2 2 2 

                        

Labor - men days/ha 200 62 62 62 62 62 62 62 62 62 

labor - women days/ha 150 62 62 62 62 62 62 62 62 62 

Irrigation costs Tk/ha                     

Post-harvest processing Tk/ha 650 0 0 0 0 0 0 0 0 0 

Transportation (inputs) Tk/ha 200 0 0 0 0 0 0 0 0 0 

Transportation (outputs) Tk/ha 200 13 13.3 13.7 14.0 14.3 14.3 14.3 14.3 14.3 

     Total direct costs                       

Interest                        

Land rent Tk/ha                     

                        

Total input cost     27,100 28,215 29,330 30,445 31,560 31,560 31,560 31,560 31,560 

                        

Net Revenue per ha     25,550 25,751 25,953 26,154 26,355 26,355 26,355 26,355 26,355 

                        

Incremental income with project Tk/ha   0 201 402 604 805 805 805 805 805 

                        

Notes: 1) Data for 2012 represents present and without project situation. 
 2) National average yield is about 10 tons/ha (BBS). 
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Table A1.6.9: Crop Budget for Papaya (green) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 12150   8.0 8.2 8.4 8.6 8.8 8.8 8.8 8.8 

Crop Revenue Tk     97,200 99,630 106,218 113,004 120,120 120,120 120,120 120,120 

                        

Inputs:                       

Seed seedlings/ha 0.5   20,000 21,250 22,500 23,750 25,000 25,000 25,000 25,000 

Fertilisers      - urea kg/ha 14   125 131 138 144 150 150 150 150 

                    - TSP kg/ha 24   125 144 163 181 200 200 200 200 

                    - MOP kg/ha 28   60 83 105 128 150 150 150 150 

Manure kg/ton 600   0.45 0.588 0.725 0.863 1.0 1 1 1 

Plant protection / chemicals Tk/ha 250   6 7 8 9 10 10 10 10 

Land preparation                       

                        

Labor - men days/ha 200   50 53 55 58 60 60 60 60 

labor - women days/ha 150   50 53 55 58 60 60 60 60 

Irrigation costs Tk/ha               0 0 0 

Transportation (inputs) Tk/ha 200   1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 200   16.0 16.4 16.8 17.2 17.6 17.6 17.6 17.6 

     Total direct costs                       

                        

Total input cost Tk/ha     39,100 42,180 45,260 48,340 51,420 51,420 51,420 51,420 

                        

Net Revenue per ha Tk/ha     58,100 57,450 60,958 64,664 68,700 68,700 68,700 68,700 

                        

Incremental income with project Tk/ha     0 -650 2,858 6,564 10,600 10,600 10,600 10,600 

                        

Notes: 1) Data for 2011 represents present situation. 
 2)  Labor for land preparation included with other labor inputs. 
 3)  Without project assumed to be a continuation of the present situation. 
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Table A1.6.10: Crop Budget for Cucurbits for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 9950   4.0 4.8 5.5 6.3 7.0 7.00 7.00 7.00 

Crop Revenue Tk     39,800 47,263 57,448 68,375 80,150 80,150 80,150 80,150 

                        

Inputs:                       

Seed kg/ha 1000.0   0.6 0.7 0.8 0.9 1.0 1 1 1 

Fertilisers      - urea kg/ha 14   50 63 75 88 100 100 100 100 

                    - TSP kg/ha 24   20 28 35 43 50 50 50 50 

                    - MOP kg/ha 28   20 33 45 58 70 70 70 70 

Manure kg/ha 600   0.0 0.4 0.8 1.1 1.5 1.5 1.5 1.5 

Plant protection / chemicals Tk/ha 250   4.0 5.5 7 8.5 10.0 10.0 10.0 10.0 

Land preparation   Tk/ha 1   5000 5000 5000 5000 5000 5000 5000 5000 

                        

Labor - men days/ha 200   8 19 29 40 50 50 50 50 

labor - women days/ha 150   32 39 46 53 60 60 60 60 

Irrigation costs Tk/ha               0 0 0 

Transportation (inputs) Tk/ha 200   1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 200   8.0 9.5 11.0 12.5 14.0 14 14 14 

     Total direct costs                       

                        

Total input cost Tk/ha     16,640 21,395 26,250 31,105 35,960 35,960 35,960 35,960 

                        

Net Revenue per ha Tk/ha     23,160 25,868 31,198 37,270 44,190 44,190 44,190 44,190 

                        

Incremental income with project Tk/ha     0 2,708 8,038 14,110 21,030 21,030 21,030 21,030 

                        

Notes: 1)  Land preparation includes bamboo stakes for plants. 
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Table A1.6.11: Crop Budget for Medicinal Plants (Basak Pata)  for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 20,000   0.0 3.0 3.0 3.0 3.0 3.00 3.00 3.00 

Crop Revenue Tk     0 60,000 60,000 60,000 60,000 60,000 60,000 60,000 

                        

Inputs:                       

Plant material kg/ha 1.0   12,500 0.0 0.0 0.0 0.0 0 0 0 

Fertilisers      - urea kg/ha 14   0 0 0 0 0 0 0 0 

                    - TSP kg/ha 24   0 0 0 0 0 0 0 0 

                    - MOP kg/ha 28   0 0 0 0 0 0 0 0 

Manure kg/ha 600   0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Plant protection / chemicals Tk/ha 250   0.0 0 0 0 0.0 0.0 0.0 0.0 

Land preparation                       

                        

Labor - men days/ha 200   25 10 10 10 10 10 10 10 

labor - women days/ha 150   5 25 25 25 25 25 25 25 

Irrigation costs Tk/ha 1   0 0 0 0 0 0 0 0 

Transportation (inputs) Tk/ha 200   1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Transportation (outputs) Tk/ha 200   0.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 

     Total direct costs                       

                        

Total input cost Tk/ha     18,550 6,950 6,950 6,950 6,950 6,950 6,950 6,950 

                        

Net Revenue per ha Tk/ha     -18,550 53,050 53,050 53,050 53,050 53,050 53,050 53,050 

                        

Net/Incremental Revenue per ha Tk/ha     -18,550 53,050 53,050 53,050 53,050 53,050 53,050 53,050 

                        

Notes: 1) Plantation is established on otherwise fallow jhum land;  without project production on land is nil. 
 2)  First year of component activities is for plantation establishment. 
 3)  Assume replanting every 8

th
 year. 
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Table A1.6.12: Crop Budget for Medicinal Plants (Chirata) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product - plants ton/ha 24,000   2.5 2.9 3.3 3.6 4.00 4.00 4.00 4.00 

By product - seeds ton/ha 640,000   0.10 0.1 0.2 0.2 0.20 0.20 0.20 0.20 

Crop Revenue Tk     124,000 149,000 174,000 199,000 224,000 224,000 224,000 224,000 

                        

Inputs:                       

Seedlings (l.s.) kg/ha 1.0   30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 

Fertilisers      - urea kg/ha 14   100 120 140 160 180 180 180 180 

                    - TSP kg/ha 24   60 70 80 90 100 100 100 100 

                    - MOP kg/ha 28   30 35 40 45 50 50 50 50 

Manure kg/ha 600   2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

Plant protection / chemicals Tk/ha 250   0.0 0 0 0 0.0 0.0 0.0 0.0 

Land preparation                       

                        

Labor - men days/ha 200   105 105 105 105 105 105 105 105 

labor - women days/ha 150   80 80 80 80 80 80 80 80 

Irrigation costs Tk/ha 1000   18 18 18 18 18 18 18 18 

Transportation (inputs) Tk/ha 200   2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

Transportation (outputs) Tk/ha 200   5.0 5.8 6.5 7.3 8.0 8.0 8.0 8.0 

     Total direct costs                       

                        

Total input cost Tk/ha     87,280 88,090 88,900 89,710 90,520 90,520 90,520 90,520 

                        

Net Revenue per ha Tk/ha   38,763 36,720 60,910 85,100 109,290 133,480 133,480 133,480 133,480 

                        

Net/Incremental Revenue per ha Tk/ha     -2,043 22,147 46,337 70,527 94,717 94,717 94,717 94,717 

                        

Note: 1) Replaces without project crops with net revenue estimated based on jhum rice (33%), mete alu/aurum (33%), brinjal (17%) and cucurbits (17%). 
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Table A1.6.13: Crop Budget for Medicinal Plants (Amlaki) for 1 ha 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product tons/ha 8,000   0.0 0 0 0 6 8.5 11.0 13.5 

Crop Revenue Tk     0 0 0 0 48,000 68,000 88,000 108,000 

                        

Inputs:                       

Saplings kg/ha 35.0   300 0.0 0.0 0.0 0.0 0 0 0 

Fertilisers      - urea kg/ha 14   80 85 90 95 100 100 100 100 

                    - TSP kg/ha 24   60 65 70 75 80 80 80 80 

                    - MOP kg/ha 28   50 58 65 73 80 80 80 80 

Manure kg/ha 600   2.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

Plant protection / chemicals Tk/ha 250   0.0 0 3.75 7.5 15.0 15.0 15.0 15.0 

Land preparation Tk/ha 6500   1 0 0 0 0 0 0 0 

Irrigation Tk/ha 1000   16 16 16 16 16 16 16 16 

Labor - men days/ha 200   85 85 85 85 90 100 110 110 

labor - women days/ha 150   0 0 0 0 20 30 40 50 

Miscellaneous costs Tk/ha 12500   1 1 1 1 1 1 1 1 

Transportation (inputs) Tk/ha 200   1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Transportation (outputs) Tk/ha 200   0.0 0.0 0.0 0.0 12.0 12 12 12 

                        

                        

Total input cost Tk/ha     68,260 50,760 52,098 53,435 62,110 65,610 69,110 70,610 

                        

Repayment & interest on credit 2)       50,960 -9,552  -9,552  -9,552  -9,552  -9,552  -9,552  -9,552  

                        

Net Revenue per ha Tk/ha   38,763 -68,260 -50,760 -52,098 -53,435 -14,110 2,390 18,890 37,390 

                        

Net/Incremental Revenue per ha Tk/ha     
-

107,023 -89,523 -90,861 -92,198 -52,873 -36,373 -19,873 -1,373 

                        

Notes: '1) Labor costs include labor for irrigation & harvesting and processing from start of fruiting. 
 2) Credit amount is assumed to be equivalent to first year establishment costs, excluding labor. 
 3)  Replaces without project crops with net revenue estimated based on jhum rice (33%), mete alu/aurum (33%), brinjal (17%) and cucurbits (17%). 
 4) First year is for establishment. 
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Table A1.6.14: Crop Budget for Pond Fish Culture for 1 ha 

(Financial Prices) 

 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product kg/ha 65,000   1.8 2.1 2.4 2.7 3.0 2.97 2.97 2.97 

Crop Revenue Tk     117,000 136,013 162,896 191,709 222,750 222,750 222,750 222,750 

                        

Inputs:                       

Fingerlings Tk/ha 2   6,000 7,000 8,000 9,000 10,000 10,000 10,000 10,000 

Fertilisers      - urea kg/ha 14   50 56.3 62.5 68.8 75 75.00 75.00 75.00 

                    - TSP kg/ha 24   0 10.0 20.0 30.0 40 40.00 40.00 40.00 

                    - MOP kg/ha 28   0 0.0 0.0 0.0 0 0.00 0.00 0.00 

Chemicals / lime kg/ha 10   100 137.5 175.0 212.5 250 250.00 250.00 250.00 

Feed kg/ha 1   20,000 27,500 35,000 42,500 50,000 50,000 50,000 50,000 

Medicines Tk/ha 2000   0 0.3 0.5 0.8 1       

Pond preparation Tk/ha 1   5,000 5000 5000 5000 5,000 5,000 5,000 5,000 

Other costs Tk/ha 1   5,000 6,750.0 8,500.0 10,250.0 12,000 12,000 12,000 12,000 

Labor - men days/ha 200   50 83 115 148 180 180 180 180 

labor - women days/ha 150   0 0 0 0 0 0 0 0 

Irrigation costs Tk/ha                     

Transportation (inputs) Tk/ha 200   1.0 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200   4 4 5 5 6 6 6 6 

     Total direct costs                       

                        

Total input cost Tk/ha     54,700 73,653 92,805 111,758 130,910 128,910 128,910 128,910 

                        

Net Revenue per ha Tk/ha     62,300 62,360 70,091 79,952 91,840 93,840 93,840 93,840 

                        

Incremental income with project Tk/ha     0 60 7,791 17,652 29,540 31,540 31,540 31,540 

                        

Note: 1) Labor inputs include guard (with improved practice). 
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Table A1.6.15: Crop Budget for Mango for 1 ha – with orchard establishment 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 34935   0.0 0 0 0 1.9 3.8 5.6 7.5 

Crop Revenue Tk     0 0 0 0 65,503 133,481 204,047 277,013 
                        

Inputs:                       

Saplings saplings/ha 75.0   160 0 0 0 0 0 0 0 

Fertilisers      - urea kg/ha 14   100 113 125 138 150 150 150 150 

                    - TSP kg/ha 24   80 110 140 170 200 200 200 200 

                    - MOP kg/ha 28   80 98 115 133 150 150 150 150 

Manure kg/ton 600   2.4 2.3 2.2 2.1 2.0 2.0 2.0 2.0 

Plant protection / chemicals Tk/ha 250   0 2.5 5 7.5 10 10 10 10 

Land preparation Tk/ha 1   16,000               

Miscellaneous establishment Tk/ha 1   10,000               

Labor - men days/ha 200   160 160 120 120 160 160 160 160 

labor - women days/ha 150   0 0 0 0 30 30 35 40 

Irrigation costs Tk/ha 1000   16 16 16 16 16 16 16 16 

Transportation (inputs) Tk/ha 200   1.0 1 1 1 1 1 1 1 

Transportation (outputs) Tk/ha 200   0.0 0.0 0.0 0.0 3.8 7.5 11.3 15.0 

     Total direct costs                       

                        

Total input cost Tk/ha     93,200 57,150 51,100 53,050 68,250 69,000 70,500 72,000 

                        

Repayment & interest on credit 2)       45,000 -8,435  -8,435  -8,435  -8,435  -8,435  -8,435  -8,435  

                        

Net Revenue per ha Tk/ha   38,763 -93,200 -57,150 -51,100 -53,050 -2,747 64,481 133,547 205,013 

                        

Net Revenue per ha Tk/ha     -131,963 -95,913 -89,863 -91,813 -41,510 25,718 94,784 166,249 

                        

Notes: 1) Data for 2011 is for orchard establishment. 
 2)  Credit amount is assumed to be equivalent to first year establishment costs, excluding labor. 
 3)  Female labor primarily for harvest and post harvest activities. 
 4)  Without project assumed to be a continuation of the present situation. 
 5)  Assumes costs except (family) labor taken as credit until first year of production, repayment in equal installments during 2nd and 3rd years of  
  production.
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Table A1.6.16: Crop Budget for Mango for 1 ha – establishment orchard 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 34935   6.0 6.4 6.8 7.1 7.5 7.50 7.50 7.50 

Crop Revenue Tk     209,610 222,711 238,039 253,614 269,513 269,513 269,513 269,513 

                        

Inputs:                       

Saplings saplings/ha 0.0   0 0 0 0 0 0 0 0 

Fertilisers      - urea kg/ha 14   150 150 150 150 150 150 150 150 

                    - TSP kg/ha 24   150 163 175 188 200 200 200 200 

                    - MOP kg/ha 28   80 98 115 133 150 150 150 150 

Manure kg/ton 600   1.0 1.3 1.5 1.8 2.0 2 2 2 

Plant protection / chemicals Tk/ha 250   8 8.5 9 9.5 10 10 10 10 

Land preparation                       

                        

Labor - men days/ha 200   120 130 140 150 160 160 160 160 

labor - women days/ha 150   10 18 25 33 40 40 40 40 

Irrigation costs Tk/ha               0 0 0 

Transportation (inputs) Tk/ha 200   1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 200   6.0 6.4 6.8 7.1 7.5 8 8 8 

                        

                        

Total input cost Tk/ha     37,440 41,705 45,970 50,235 54,500 54,500 54,500 54,500 

                        

Net Revenue per ha Tk/ha     172,170 181,006 192,069 203,379 215,013 215,013 215,013 215,013 

                        

Incremental income with project Tk/ha     0 8,836 19,899 31,209 42,843 42,843 42,843 42,843 

                        

Notes: 1) Data for 2011 represents present situation. 
 2)  Labor for land preparation included with other labor inputs. 
 3)  Without project assumed to be a continuation of the present situation. 
 



 

 

5
9

 

5
9

 

Table A1.6.17: Crop Budget for Lychee for 1 ha, with orchard establishment 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 12870   0.0 0.0 0.0 0.0 1.8 3.5 5.3 7.0 

Crop Revenue Tk     0 0 0 0 22,523 47,355 74,498 104,090 

                        

Inputs:                       

Saplings saplings/ha 65.0   150 0 0 0 0 0 0 0 

Fertilisers      - urea kg/ha 14   50 70 90 110 225 225 225 225 

                    - TSP kg/ha 24   100 100 100 100 100 100 100 100 

                    - MOP kg/ha 28   50 50 50 50 50 50 50 50 

Manure kg/ton 600   4.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Plant protection / chemicals Tk/ha 250   0 2.5 5 7.5 10 10 10 10 

Land preparation Tk/ha 1   16000               

Miscellaneous establisment Tk/ha 1   10000               

Labor - men days/ha 200   90 50 50 50 90 95 100 110 

labor - women days/ha 150   0 0 0 0 40 40 40 40 

Irrigation costs Tk/ha 1000   12 12.0 12.0 12.0 12.0 12.0 12.0 12.0 

Transportation (inputs) Tk/ha 200   1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 200   0.0 0.0 0.0 0.0 3.5 7.0 10.5 14.0 

     Total direct costs                       

                        

Total input cost Tk/ha     73,150 28,205 29,110 30,015 46,950 48,650 50,350 53,050 

                        

Repayment & interest on credit 2)       42,950 -8,051  -8,051  -8,051  -8,051  -8,051  -8,051  -8,051  

                        

Net Revenue per ha Tk/ha   38,763 -73,150 -28,205 -29,110 -30,015 -24,428 -1,295 24,148 51,040 

                        

Net/Incremental Revenue per ha Tk/ha     -111,913 -66,968 -67,873 -68,778 -63,191 -40,058 -14,616 12,277 

                        

Notes: 1) Data for 2011 represents present situation. 
 2)  Credit amount is assumed to be equivalent to first year establishment costs, excluding labor. 
 3)  Female labor primarily for harvest and post harvest activities. 
 4)  Without project assumed to be a continuation of the present situation. 
 5)  Lychee yields continue to expand gradually at least until the trees are 20 years old. 
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Table A1.6.18: Crop Budget for Lychee for 1 ha – established orchard 

(Financial Prices) 

Item Unit 
Unit 
Price 2012 2013 2014 2015 2016 2017 2018 2019 2020 - 2031 

Outputs:                       

Main product ton/ha 12870   5.0 5.5 6.0 6.5 7.0 7.11 7.21 7.32 

Crop Revenue Tk     64,350 70,785 81,180 92,235 104,090 105,651 107,236 108,845 

                        

Inputs:                       

Saplings saplings/ha 0.0   0 0 0 0 0 0 0 0 

Fertilisers      - urea kg/ha 14   125 150 175 200 225 225 225 225 

                    - TSP kg/ha 24   125 119 113 106 100 100 100 100 

                    - MOP kg/ha 28   40 43 45 48 50 50 50 50 

Manure kg/ton 600   0.45 0.59 0.73 0.86 1.0 1 1 1 

Plant protection / chemicals Tk/ha 250   6 7 8 9 10 10 10 10 

Land preparation                       

                        

Labor - men days/ha 200   50 60 70 80 90 110 110 110 

labor - women days/ha 150   20 25 30 35 40 40 40 40 

Irrigation costs Tk/ha 1000   8 8 10 10 12 12 12 12 

Transportation (inputs) Tk/ha 200   1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

Transportation (outputs) Tk/ha 0   10.0 11.0 12.0 13.0 14.0 14.2 14.4 14.6 

     Total direct costs                       

                        

Total input cost Tk/ha     28,840 32,193 37,545 40,898 46,250 50,250 50,250 50,250 

                        

Net Revenue per ha Tk/ha     35,510 38,593 43,635 51,338 57,840 55,401 56,986 58,595 

                        

Incremental income with project Tk/ha     0 3,083 8,125 15,828 22,330 19,891 21,476 23,085 

                        

Notes: 1)  Data for 2011 represents present situation. 
 2)  Female labor primarily for harvest and post harvest activities. 
 3)  Without project assumed to be a continuation of the present situation. 
 4)  Lychee yields continue to expand gradually at least until the trees are 20 years old. 
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ANNEX 2: INPUT AND OUTPUT PRICES 

Table A2.32:  Import Parity Prices 

    Import Parity 

Item Unit Rice Urea TSP MOP 

    
Thai 5%, 

BKK 
fob eastern 

Europe fob Tunis 
fob 

Vancouver 

International price 
1)

 $/ton 482.00 272.20 364.60 328.80 

Quality adjustment  0.8 1.0 1.0 1.0 

Adjusted International/FOB price $ 385.60 272.20 364.60 328.80 

Adjusted border price (SERF) $ 397.17 280.37 375.54 338.66 

Insurance and international freight $ 40.00 40.00 40.00 40.00 

CIF Chittagong/border $ 437.17 320.37 415.54 378.66 

Exchange rate Taka/$ 70.00 70.00 70.00 70.00 

CIF cost  Tk/ton 30,602 22,426 29,088 26,506 

Customs, handling & transport  Tk 1,700 1,700 1,700 1,700 

Storage, handling & transport to local market Tk 600 600 600 600 

Derived price at local market Tk/ton 32,902 24,726 31,388 28,806 

Storage, handling & transport to farmgate Tk 400 400 400 400 

Processing cost Tk 750 0 0 0 

Processing ratio  0.65 1.00 1.00 1.00 

Local farmgate economic price Tk/ton 20,639 25,126 31,788 29,206 

Economic price per ton nutrient Tk/ton - 54,621 70,639 58,413 

            

Notes:  1) International prices from World Bank Commodity Price Data (Pink Sheet) for November 2010; average 
prices for January-October 2010. 
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Table A33.2:  Output Prices 

Outputs Unit Financial Economic 

Rice Tk/ton 17,755 20,639 

Rice straw Tk/ton 6,000 6,000 

Eggplant Tk/ton 12,150 12,150 

Cucumber Tk/ton 9,950 9,950 

Ginger (dry) Tk/ton 43,680 43,680 

Tumeric (dry) Tk/ton 136,820 136,820 

Mete alu (etc.) Tk/ton 12,000 12,000 

Medicinal plants    

Basak pata Tk/ton 20,000 20,000 

Amlaki (fruit) Tk/ton 8,000 8,000 

Chirata (plant) Tk/ton 24,000 24,000 

Chirata (seed) Tk/ton 640,000 640,000 

Fish Tk/ton 65,000 65,000 

Papaya (green) Tk/ton 8,100 8,100 

Banana bunch 90 90 

Jackfruit Tk/ton 23,780 23,780 

Mango Tk/ton 34,935 34,935 

Lychee Tk/ton 12,870 12,870 

Orange Tk/ton 5,970 5,970 

Guava Tk/ton 1,900 1,900 
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Table A2.34:  Input Prices  

Input Prices Unit Financial Economic 

Seed/planting material:    

rice Tk/kg 40.0 34.8 

eggplant Tk/seedling 0.5 0.4 

cucumber (hybrid) Tk/kg 1,000.0 870.0 

ginger Tk/kg 86.0 74.8 

turmeric Tk/kg 33.0 28.7 

mete alu Tk/kg 22.0 19.1 

banana Tk/plant 7.5 6.5 

papaya Tk/kg 100 87.0 

    

fingerlings each 2 2.0 

    

Saplings:    

Jackfruit Tk 10 10 

Mango Tk 75 75 

Lychee Tk 65 65 

Orange Tk 50 50 

Guava Tk 15 15 

Amlaki Tk 35 35 

    

Fertilisers:    

Manure Tk/ton 600.0 600 

Urea Tk/kg 14.0 25.1 

Triple superphosphate Tk/kg 24.0 31.8 

Muriate of potash Tk/kg 28.0 29.2 

Lime Tk/kg 10.0 9.0 

    

Pesticides Tk/ha 250.0 224.0 

Labor - men Tk/day 200.0 150.0 

Labor - women Tk/day 150.0 112.5 

Transport Tk 200.0 174.0 

Irrigation costs Tk 1,000.0 896.1 
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ANNEX 3: ECONOMIC ANALYSIS OF SIX VILLAGE FEASIBILITY STUDIES 
 

I. SAPCHARI PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

1. For more than 49 households in Sapchari village there are currently only 2 ring wells.  
which provide only  limited access to water.  Adding a new source in the village will enhance the 
access of all households to water and ensure adequate supplies throughout the year. 

2. Under the first project, a bridge was built across the river between the main road and the 
village and a short section of road up to the village was constructed.  Much of the area 
cultivated by the villagers is beyond the end of this road section and there are, in addition, 
several villages beyond Sapchari that would benefit from an extension of the road.  However, 
because of the low population only a village path will be provided for this extension. 

3. The proposed interventions for the subproject are described in detail in the sections 
above, and are summarised here:  

 one ring well with pumping to a nearby concrete storage tank and pipelines to  4 
standpipes located throughout the village 

 2 km of concrete path, 1 meter wide, between Sapchari village and Sapchari 
Moin village including an estimated 30 meters of wooden foot bridges. 

 
4. The total cost (including contingencies) of these interventions is estimated at Tk42.7 lakh 
($48,583).  A breakdown of the costs by intervention is given in Annex 2. 

5. Operation and maintenance (O&M) costs are included at 5% of capital cost per year for 
water supply infrastructure and between 2% for village path. 

2. Benefits of the Subproject 

a. Water Supply 

6. The benefits of the proposed water supply improvements have been estimated by 
computing the present resource cost of water used in the household, based on a survey of 21 
randomly selected households in the village.23  Water carried to and used in the household is 
principally for cooking, drinking and the washing of hands.  Laundry and bathing take place at 
the water sources and since this is not expected to change with the construction of additional 
water sources, water for these uses has been excluded from the analysis.  It is estimated that 
households spend 1.13 hours per day collecting water and that average in-house consumption 
is 0.05 m3 per household per day.  The value of time spent collecting water was taken as 50% of 
the respective unskilled wage rate for men and women and for children 25% of the unskilled 
wage rate for women. In Sapchari, 58% of the time spent collecting water was by women and 
24% by children.  The estimated resource cost of water is Tk156 per m3.  

 
                                                
23

  These were the households included in the village socio-economic survey. 
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7. With implementation of the subproject, the number of water sources used by the 
villagers will increase from 2 to 6 (counting each standpipe as a separate source), but water will 
still have to be carried to the house.  The subproject will reduce the average distance to water 
sources and will reduce congestion and waiting times at the wells.  There will therefore be a 
time saving which is assumed to be proportional to the average distance to water sources. New 
sources are expected to be located evenly throughout the village so that, on average, the 
reduction in average distance to water sources will be proportional to the number of new 
sources in the with project total - i.e. the average distance to a water source will be reduced by 
about two thirds.  The with project resource cost of water is Tk64 per m3.  In addition the cost of 
pumping from the well to the distribution tank will be met by payments from each household, 
estimated at Tk25 per month. 

8. It is also assumed that those households that continue to use the original water sources 
do not benefit from the water supply part of the subproject so far as non-incremental water 
benefits area concerned - i.e. only 65% of the value of non-incremental water is included in the 
benefit estimation. 

9. To estimate future benefits, it is assumed that population growth in the village will be the 
same as the national average growth rate of 1.3%.  Population growth rates in CHT have been 
higher than this in recent years (certainly before the last decennial census in 2001) but this was 
at partly due to in-migration, which was generally not to project villages.  It is also reasonable to 
expect that urbanisation effects are likely to slow population growth in rural villages compared 
with urban areas and the country as a whole.  The present number of households in the village 
is 49, which will increase to 50 in 2012, the first year of the project and to 63 in 2030.  Average 
in-house consumption of water has been conservatively assumed to increase at 2.5% per year 
to avoid over-estimation of benefits.   Water supply benefits included in the analysis are 
summarised in Table A3.35. 

Table A3.35:  Water Supply Benefits 

Item 2012 2017 2022 2027 

Number of households 50 54 57 61 

Total consumption  (m3/year) 917 1,105 1,336 1,609 

Value of non-incremental 
water (Tk) 

142,741 142,741 142,741 142,741 

Value of incremental water 
(Tk) 

- 20,748 46,152 76,135 

O&M cost (pumping) - 16,200 17,100 18,300 

Total water benefits  (Tk) - 97,330 121,834 150,617 

 
b. Access Infrastructure Benefits 

10. The benefits accruing from construction of the Sapchari to Saphari Moin village path 
have been estimated based on the evaluation of the impact of roads constructed during the first 
project.   A survey of these roads at project completion found that after construction the volume 
of cargo carried along these roads grew at around 14% to 15% per year, at least in the period 
immediately after construction.  There is no data to show what proportion of this additional cargo 
originated along the roads, although presumably a high proportion of it did.  Details of the data 
collected during these surveys is also not available   What this does demonstrate is that road 
construction has a significant impact on cargo carried, and by implication on agricultural 
production along the roads. 
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11. The village path to be constructed under this subproject is not a road, so traffic along it 
will be limited to foot traffic, hand carts  and perhaps rickshaw vans and some motorised three-
wheelers.  However, these improvements are still expected to stimulate agricultural production 
in the service area of the path.  Villagers at Sapchari have jhum land further up the hill and are 
very keen for the path to be constructed because it will facilitate access to their fields. 

12. To assess benefits of the path, cultivation in the area served by the path has been 
assumed to expand by between 7.5% and 10% (in total, not per year) over 4 to 5 years.  Based 
on data for Sapchari village it is assumed that households have 1.2 ha of tree crops each and 
1.2 ha of jhum land for annual crops for households in Sapchari and Tripurachari village (next to 
Sapchari) and 0.8 ha of jhum land for annual crops and 1.2 ha of tree crops for the two villages 
at or near the top end of the path.  Two villages several km beyond the path are also likely to 
make use of it, but the impact on their cultivation would be more speculative and so has not 
been included. 

13. The cropping pattern for annual crops is dominated by ginger and turmeric, which are 
the two most profitable and important cash crops for villages in this area, with small proportions 
of vegetables and root crops such as potatoes and various colocasia and similar species.  A 
relatively wide variety of fruit crops are grown, which are represented in the analysis by banana, 
papaya, jackfruit and mango.  Banana and papaya account for 75% of this cropping pattern.  
The following tables summarise the areas and crops included in the analysis. 

Table A3.36:  Areas of Crop Production 

  
Villages 

  
Househol

ds 

  
Populatio

n 

  
Benefitting 

% 

 Average Area 
(ha) 

Total Area (ha) 

Annual 
crops 

Fruit 
trees 

Annual 
crops 

Fruit 
trees 

Sapchari 54 440 50% 1.2 1.2 32.4 32.4 

Tripurachari 21 171 50% 1.2 1.2 12.6 12.6 

Sapchari 
Moin 

30 245 100% 0.8 1.2 24.0 36.0 

Doluchari 18 147 100% 0.8 1.2 14.4 21.6 

      83.4 102.6 

Notes: 1) Number of households based on average household size for Sapchari. 
 2) 1.2 ha per hh of jhum and upland and 1.2 ha fruit trees - based on agriculture  
  survey for Sapchari. 
 3) Sapchari area reduced by 50% - not all will benefit from road. 
 

Table A3.37: Cropping Pattern for Benefit Estimation 

Crop 
Cropping 

Pattern (%) 
Total Area 

(ha) 

Seasonal crops:   

Ginger 25% 20.9 

Turmeric 35% 29.2 

Vegetables 20% 16.7 

Potato / colocasia / 
Mete alu 

20% 16.7 
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Crop 
Cropping 

Pattern (%) 
Total Area 

(ha) 

Fruit trees:   

Mango 15% 15.4 

Jackfruit 10% 10.3 

Banana 35% 35.9 

Papaya 40% 41.0 

 

3. Financial Impact for Village Households 

14. Based on the average landholding size and with the cropping pattern used in the 
analysis, the benefits accruing to an individual household can be assessed.  This is shown in 
Table A3.38.  With this average holding size in the area to receive irrigation, a total of 87 
households out of 217 in the village would benefit directly. For these relatively small holdings, 
most of the labor used is probably family labor so the value of labor used in production accrues 
to the household. The incremental per household benefit is therefore estimated at Tk10,558 per 
year.  According to data collected during the socio-economic survey of the village in October 
2010 this is about 10% of annual average household expenditure in the village.  However, it is 
noted that households in this village have upland and jhum land as well as plain land and that 
the most important crop sources of cash income are ginger and turmeric grown on these areas.  
Livestock are also an important source of income in the village. 

Table A3.38:  Financial Benefits for Household (2.0 ha farm)  

 Area 
Planted 

(ha.) 

Production (tons) Incremental Income (Tk) 

 without with 
Net 

Income 
Labor Total 

Seasonal 
crops: 

      

Ginger 0.20 1.600 1.720 4,738 200 4,938 

Turmeric 0.28 0.672 0.722 5,311 420 5,731 

Vegetables 0.16 0.960 1.264 2,530 1,288 3,818 

Potato /Mete 
alu 

0.16 1.600 1.720 2,413 200 2,613 

Fruit trees:       

Mango 0.18 1.080 1.350 7,712 - 7,712 

Jackfruit 0.12 0.720 0.780 1,263 - 1,263 

Banana 0.42 252 1) 271 756 - 756 

Papaya 0.48 3.120 3.456 386 - 386 

     Total 1.20   25,109 2,108 27,217 

Notes: 1)  Production of bananas in bunches. 
 
 
15. The improved water supply will not generate direct, quantifiable financial benefits for 
households, although they will have positive impacts on health and well-being and will facilitate 
economic activities in the village.  The new water supply system will require households to 
contribute about Tk 25 per month each for pumping costs.  The households in the village are 
aware of this and have agreed to this cost. 
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4. Economic Analysis 

a. Methodology and Assumptions 

16. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0324 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor.  Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

17. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.25  Based on various analyses of agricultural market chains26 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets. Import parity prices of traded goods (rice and imported fertilizers) have been estimated 
based on January-October 2010 average commodity prices.27 

b. Economic Costs 

18. The economic costs of the interventions are summarised in Table A3.39A3.5. 

Table A3.39:  Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Water Supply 399,310 5,110 

Access infrastructure 2,858,834 36,931 

     TOTAL 3,825,144 42,041 

 
c. Results of the Economic Analysis 

19. This subproject has an estimate EIRR of 34.2% and NPV in economic prices and at the 
discount rate of 12% of Tk7.9 million.  Variations in all costs or all benefits by ±10% do not have 
a large effect on the EIRR and the result may be regarded as robust to variations in key 
variables. 

Table A3.40:  Results of the Analysis 

 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Base case 34.2% 7,897  

Costs      +10% 32.1% 7,604 
+268% 

Costs      -10% 36.6% 8,191 

 
                                                
24

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

25
  www.dam.gov.bd  

26
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

27
  World Bank Pink Sheet November 2010. 

http://www.dam.gov.bd/
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 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Benefits  +10% 36.5% 9,025 
-70% 

Benefits  -10% 31.8% 6,769 

 
20. The total estimated benefits for this subproject are relatively high.  However, the 
outcome is not dependent on the water supply benefits as the EIRR is 32.3% if these benefits 
are excluded and for access benefits alone, the switching value is -75%, which together suggest 
that even significant shortfalls in benefits actually achieved would not endanger the economic 
viability of the subproject. 

5. Poverty Impacts 

21. There is only limited information available on households in Sapchari village itself and no 
specific information on households in other villages that will benefit from construction of the 
path.  However, the financial benefits in Table A3.38A3.6 above amount to about 25% of annual 
household expenditure in Sapchari, according to data from the village socio-economic survey.  
Even households with much smaller landholdings are therefore likely to receive a significant 
boost to household income from the stimulus of the new path. 
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II.  JIBTOLI PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

22. For more 53 households in the village there are currently 4 water sources -  2 shallow 
and 2 deep tube wells.  However, there are problems with supply during the dry season as the 
existing ring wells are not deep enough and the shallow tube wells are also sometimes 
problematic.  This limits access to water.  Adding new ring wells in the village will enhance the 
access of all households to water and ensure adequate supplies throughout the year. 

23. The village is located at the opposite end of Jibtoli island to the crossing to the mainland.  
It is also proposed to construct an all-weather path from the village to the ferry crossing point to 
facilitate villagers’ access to the mainland. 

24. The proposed interventions for the subproject are described in detail in the sections 
above, and are summarised here:  

 3 ring wells with hand pumps to enhance village water supply 

 a 1 meter wide, 900 meter long HBB path connecting the village to the ferry 
crossing 

 40 of steps from the shoreline to the village school.  
 
25. The total cost (including contingencies) of these interventions is estimated at Tk19.1 lakh 
($21,767).  A breakdown of the costs by intervention is given in Table 2 above. 

26. Operation and maintenance (O&M) costs are included at 5% of capital cost per year for 
water supply infrastructure 2% for the steps and 3% for village path.  

2. Benefits of the Subproject 

a. Water Supply 

27. The benefits of the proposed water supply improvements have been estimated by 
computing the present resource cost of water used in the household, based on a survey of 21 
randomly selected households in the village.28  Water carried to and used in the household is 
principally for cooking, drinking and the washing of hands.  Laundry and bathing take place at 
the water sources and since this is not expected to change with the construction of additional 
water sources, water for these uses has been excluded from the analysis.  It is estimated that 
households spend 0.95 hours per day collecting water and that average in-house consumption 
is 0.05 m3 per household per day.  The value of time spent collecting water was taken as 50% of 
the respective unskilled wage rate for men and women and for children 25% of the unskilled 
wage rate for women.  In Jibtoli, 68% of the time spent collecting water was by women and 20% 
by children.  The estimated resource cost of water is Tk126 per m3.  

28. With implementation of the subproject, the number of water sources used by the 
villagers will increase from 4 to 7, but water will still have to be carried to the house. The 

 
                                                
28

  These were the households included in the village socio-economic survey. 



 71 

subproject will reduce the average distance to water sources and will reduce congestion and 
waiting times at the wells.  There will therefore be a time saving which is assumed to be 
proportional to the average distance to water sources. New sources are expected to be located 
evenly throughout the village so that, on average, the reduction in average distance to water 
sources will be proportional to the number of new sources in the with project total - i.e. the 
average distance to a water source will be reduced by about 50%.  The with project resource 
cost of water is Tk63 per m3. 

29. Since the original water sources do not always provide sufficient all households in the 
village are assumed to benefit directly from the new water sources. 

30. To estimate future benefits, it is assumed that population growth in the village will be the 
same as the national average growth rate of 1.3%.  Population growth rates in CHT have been 
higher than this in recent years (certainly before the last decennial census in 2001) but this was 
at partly due to in-migration, which was generally not to project villages.  It is also reasonable to 
expect that urbanisation effects are likely to slow population growth in rural villages compared 
with urban areas and the country as a whole.  The present number of households in the village 
is 53, which will increase to 54 in 2012, the first year of the project and to 69 in 2030.  Average 
in-house consumption of water has been conservatively assumed to increase at 2.5% per year 
to avoid over-estimation of benefits.   Water supply benefits included in the analysis are 
summarised in Table A3.35. 

Table A3.7:  Water Supply Benefits 

Item 2012 2017 2022 2027 

Number of households 54 58 62 66 

Total consumption  (m3/year) 991 1,200 1,446 1,736 

Value of non-incremental 
water (Tk) 

124,502 124,502 124,502 124,502 

Value of incremental water 
(Tk) 

- 19,633 42,813 70,133 

Total water benefits  (Tk) - 144,135 167,315 194,635 

 

b. Access Infrastructure Benefits 

31. The subproject in Jibtoli includes the construction the HBB path along the island to the 
ferry landing and the steps from the shore to the school.  These improvements will facilitate the 
transport of inputs to farms and, more importantly, the transport of crop outputs to the village 
and to the shore and ferry for shipping to the mainland.  They will also result in travel time 
savings for villagers moving to and from their fields or other parts of the island and to and from 
the mainland.  These benefits have been assessed in two ways.  Firstly, a directly time saving of 
30 minutes per household per day has been assumed.  This is about 5 minutes per person, 
which is reasonable.  This time has been valued in the same way as time savings for water 
collection, except that the ratios between the rates for men, women and children used are those 
of the respective proportion of these groups in the village population, viz. 40:43:17. The value of 
this benefit in financial prices is Tk100,440 in the first year after completion of the project, rising 
gradually in line with increases in the population.  Secondly, based on available information 
about the production of various crops on the island, an estimate has been made for savings in 
on island transportation and related costs.  This has been assumed at Tk200 per ton of output in 
financial prices and amounts to Tk51,600 per year.   
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32. Fishing is an important activity for these villagers.  Savings related to fish marketing or 
other fishing related activities have not been included in the analysis. 

3. Financial Impact for Village Households 

33. The value of the assessed benefits of the village infrastructure is Tk2,868 per year for an 
average household in saved time and transportation costs.  This may be compared with the 
annual average household expenditure reported from the socio-economic survey of the village 
of Tk86,266. 

34. The water supply interventions will not generate direct, quantifiable financial benefits for 
households, although they will have positive impacts on health and well-being and will facilitate 
economic activities in the village. 

4. Economic Analysis 

a. Methodology and Assumptions 

35. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0329 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor.  Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

36. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.30  Based on various analyses of agricultural market chains31 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets.  Import parity prices of traded goods (rice and imported fertilizers) have been 
estimated based on January-October 2010 average commodity prices.32 

b. Economic Costs 

37. The economic costs of the interventions are summarised in Table A3.39A3.8. 

Table A3.8:  Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Water Supply 303,823 3,888 

Access infrastructure 1,168,030 14,948 

     TOTAL 1,471,853 18,836 

 

 
                                                
29

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

30
  www.dam.gov.bd  

31
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

32
  World Bank Pink Sheet November 2010. 

http://www.dam.gov.bd/
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c. Results of the Economic Analysis 

38. This subproject has an estimate EIRR of 13.6% and NPV in economic prices and at the 
discount rate of 12% of Tk0.2 million.  The subproject is only marginally viable and relatively 
small changes in either costs or benefits may result in an EIRR of 12%.  Furthermore, an 
increase of 12% in the cost of the access infrastructure would also result in an EIRR of 12% as 
would a reduction in water supply benefits of 15% or a reduction in access benefits of 21%. It 
may also be noted that the water supply intervention, if it were stand-alone, would have an 
EIRR of 41%. 

Table A41.9:  Results of the Analysis 

 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Base case 13.6% 151  

Costs      +10% 12.2% 19 
+11% 

Costs      -10% 15.3% 282 

Benefits  +10% 15.4% 325 
-9% 

Benefits  -10% 11.7% -23 

 
39. Subprojects of this type where infrastructure developments are proposed for villages with 
small populations need to be assessed on criteria other than quantifiable costs and benefits 
alone. 

5. Poverty Impacts 

40. All households in the village will benefit from the interventions, but there is insufficient 
data on income levels in the village to be able to carry out an assessment of the proposed 
interventions on poverty.  Furthermore, apart from some possible cash savings on transport 
costs, this subproject will not generate financial flows that will directly impact on the incomes of 
households.  Furthermore, benefits that accrue will be proportional, firstly, to landholdings and 
production and, secondly to household size.   
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III. JOGGYACHOLA PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

41. Joggyachola para has some 100 ha (250 acres) of plough land, about 12 ha of which 
receives some supplementary irrigation by diversion or pumping from local streams. There are 
only small areas of upland and jhum land. Most of the plough land area is not irrigated, but 
some could receive year round irrigation from available water sources if appropriate 
infrastructure can be installed.  Providing irrigation to a portion of this land will have a significant 
impact on production. 

42. For the 500 households in the village there are currently only 6 water sources - 4 shallow 
tube wells and 2 ring wells.  This limits access to water, results in queueing to obtain water, and 
water sources can be relatively far from households.  Adding new wells in the village will 
enhance the access of all households to water and ensure adequate supplies throughout the 
year. 

43. The proposed interventions for the subproject are described in detail in the sections 
above, and are summarised here:  

 two lined canals, one of 120 meters irrigating 10 ha and one of 360 meters to 
irrigate 35 ha;  plus two pumps to lift water 10 meters from the river into the 
canals. 

 12 shallow tube wells with hand pumps to enhance village water supply. 
 
44. The total cost (including contingencies) of these interventions is estimated at Tk18.2 lakh 
($20,707).  A breakdown of the costs by intervention is given in Annex 2. 

45. Operation and maintenance (O&M) costs are included at 5% of capital cost per year for 
irrigation and water supply infrastructure and between 2% and 5% for village infrastructure.  The 
pumping cost for irrigation has been estimated based on the expected cropping pattern and 
included as an incremental O&M cost. 

2. Benefits of the Subproject 

a. Irrigation and Agriculture 

46. With implementation of the subproject, 45 ha of currently rainfed land will be irrigated, 
resulting in yield increases for crops grown on the land and increased cropping intensity 
because of the ability to irrigate during the dry season.  Detailed data relating to the specific 
area to be irrigated are not available, but general the cropping pattern in Joggyachola  is rice 
and vegetables on plough land and ginger, turmeric, some vegetables and other minor crops on 
upland and jhum.  The cropping intensity on plough land is not more than about 110%, but is 
higher on the approximately 30 ha already receiving irrigation.    

47. Crop benefits accruing with the subproject from the 45 ha of newly irrigated plough land 
have been estimated based on a cropping pattern of wet season rice (aman), followed by dry 
season (boro) on a portion of the land, some vegetables in both seasons and some mete alu, 
potatoes and similar root crops.  Vegetable production is modelled by using a combination of 
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eggplant and cucurbits to represent the wide range of vegetables actually grown.33  The without 
project cropping intensity on this area is taken as 105%, which increases to 140% with 
completion of the irrigation infrastructure.  In addition to the increase in cropped area, irrigation 
will also result in higher yields for rice and vegetables than under rainfed conditions. Increases 
in yields and areas are phased in over 4 years after completion of the infrastructure.  Before and 
after yields and production are summarised in the table.  It may be noted that the yields 
assumed for vegetables, with the project, are conservatively estimated compared with what is 
technically possible for many vegetable varieties - there remains considerable upside for these 
crops, given the appropriate production and market conditions. 

Table A3.420:  Crop Areas, Yields & Production 

Crop 
Cropped Area (ha.) Yield (tons/ha.) Total Output (tons) 

without with without with without with 

Aman rice 38.3 40.5 2.10 2.35 80.3 95.2 

Boro rice 0 11.3 - 3.50 - 39.4 

Vegetables 6.8 8.1 6.00 7.90 40.5 64.0 

Potato/Mete 
alu 

2.3 3.2 10.00 10.75 22.5 33.8 

     Total 47.3 63.0     

 

48. There is no specific data available on the number of village households with land in the 
area that will receive irrigation or on the size of holdings in this area.  However, in the 
agricultural survey, villagers reported that landholdings in the village vary between 0.16 ha (0.4 
acre) and 3.4 ha (8.4 acre) but that the most usual holdings were about 0.32 ha (0.8 acre) in 
size. Most of the land in this village is on the flat, plough land. 

b. Water Supply 

49. The benefits of the proposed water supply improvements have been estimated by 
computing the present resource cost of water used in the household, based on a survey of 21 
randomly selected households in the village.34  Water carried to and used in the household is 
principally for cooking, drinking and the washing of hands.  Laundry and bathing take place at 
the water sources and since this is not expected to change with the construction of additional 
water sources, water for these uses has been excluded from the analysis.  It is estimated that 
households spend 1.65 hours per day collecting water and that average in-house consumption 
is 0.04m3 per household per day.  The value of time spent collecting water was taken as 50% of 
the respective unskilled wage rate for men and women and for children 25% of the unskilled 
wage rate for women. In Joggyachola, 71% of the time spent collecting water was by women 
and 18% by children. The estimated resource cost of water is Tk273 per m3.  

50. With implementation of the subproject, the number of water sources used by the 
villagers will increase from 6 to 18, but water will still have to be carried to the house.  The 
subproject will reduce the average distance to water sources and will reduce congestion and 
waiting times at the wells.  There will therefore be a time saving which is assumed to be 

 
                                                
33

  For a detailed description of crop budgets and analysis, refer to Supplementary Appendix 18 of the TA Final 
Report (TA 7432-BAN). 

34
  These were the households included in the village socio-economic survey. 
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proportional to the average distance to water sources. New sources are expected to be located 
evenly throughout the village so that, on average, the reduction in average distance to water 
sources will be proportional to the number of new sources in the with project total - i.e. the 
average distance to a water source will be reduced by about two thirds.  The with project 
resource cost of water is Tk91 per m3. 

51. To estimate future benefits, it is assumed that population growth in the village will be the 
same as the national average growth rate of 1.3%.  Population growth rates in CHT have been 
higher than this in recent years (certainly before the last decennial census in 2001) but this was 
at partly due to in-migration, which was generally not to project villages.  It is also reasonable to 
expect that urbanisation effects are likely to slow population growth in rural villages compared 
with urban areas and the country as a whole.  The present number of households in the village 
is 500, which will increase to 513 in 2012, the first year of the project and to 648 in 2030.  
Average in-house consumption of water has been conservatively assumed to increase at 2% 
per year.    

52. Water supply benefits included in the analysis are summarised in Table A3.35A3.11.  
This subproject has a relatively small investment that benefits a large number of households.  
Only incremental water benefits have been included in the final analysis. 

Table A3.11:  Water Supply Benefits 

Item 2012 2017 2022 2027 

Number of households 513 548 584 623 

Total consumption  (m3/year) 7,530 8,870 10,446 12,303 

Value of non-incremental 
water (Tk) 

2,057,145 2,057,145 2,057,145 2,057,145 

Value of incremental water 
(Tk) 

- 244,045 531,092 869,384 

Total water benefits included  
(Tk) 

- 244,045 531,092 869,384 

Note:  Value of non-incremental water not included in the analysis. 

3. Financial Impact for Village Households 

53. Based on the information provided by farmers during the focus group discussions for the 
agricultural survey, a holding of 0.32 ha (0.8 acre) is assumed as the most common for village 
households on the plough land.  This is also consistent with the information that the majority of 
households only grow enough rice for 6 months or less.  With the cropping pattern used in the 
analysis, the benefits accruing to an individual household can be assessed.  This is shown in 
Table A3.38.12. With this average holding size in the area to receive irrigation, a total of 140 
households out of 500 in the village would benefit directly. For these relatively small holdings, 
most of the labor used is probably family labor so the value of labor used in production accrues 
to the household. The incremental per household benefit is therefore estimated at Tk8,755 per 
year. According to data collected during the socio-economic survey of the village in October 
2010 this is about 9% of annual average household expenditure in the village. These 
households will also produce an additional 400 kg of paddy, equivalent to about 260 kg of milled 
rice, or sufficient for an average household of 6 persons for almost 3 months. 
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Table A43.12:  Financial Benefits for Household (0.32 ha farm)  

 Area Planted (ha.) Production (tons) Incremental Income (Tk) 

 without with without with 
Net 

Income 
Labor Total 

Aman rice 0.270 0.290 0.567 0.682 465 873 1,338 

Boro rice - 0.08 - 0.280 1,590 2,200 3,790 

Vegetables 0.048 0.058 0.288 0.458 1,324 1,347 2,671 

Potato/Mete 
alu 

0.016 0.022 0.160 0.237 771 185 956 

     Total     4,150 4,605 8,755 

 
54. The water supply and village access interventions will not generate direct, quantifiable 
financial benefits for households, although they will have positive impacts on health and well-
being and will facilitate economic activities in the village. 

4. Economic Analysis 

a. Methodology and Assumptions 

55. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0335 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor.  Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

56. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.36  Based on various analyses of agricultural market chains37 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets.  Import parity prices of traded goods (rice and imported fertilizers) have been 
estimated based on January-October 2010 average commodity prices.38 

b. Economic Costs 

57. The economic costs of the interventions are summarised in Table A3.39A3.13. 

Table A3.13:  Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Irrigation 1,132,290 14,490 

Water Supply 185,190 2,370 

 
                                                
35

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

36
  www.dam.gov.bd  

37
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

38
  World Bank Pink Sheet November 2010. 

http://www.dam.gov.bd/
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Intervention 
Economic Costs 

Tk  $ 

     TOTAL 1,317,480 16,860 

 
 

c. Results of the Economic Analysis 

58. This subproject has an estimate EIRR of 42.3% and NPV in economic prices and at the 
discount rate of 12% of Tk5.6 million. Variations in all costs or all benefits by ±10% have only a 
small impact on the EIRR and the result may is highly robust to variations in key variables.  This 
is because of relatively low subproject costs generating relatively high benefits, as 
demonstrated by the respective switching values. 

Table A3.14:  Results of the Analysis 

 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Base case 43.3% 5,559  

Costs      +10% 39.9% 5,441 
+471% 

Costs      -10% 45.2% 5,677 

Benefits  +10% 45.3% 6,303 
-75% 

Benefits  -10% 39.2% 4,815 

 
 

5. Poverty Impacts 

59. There is insufficient data on income levels in the village to be able to carry out a full 
assessment of the proposed interventions on poverty.  Improved water supply can be expected 
to have some health and welfare benefits for households, as well as generating some time 
savings, but will not generate direct financial benefits.  These benefits are also likely to accrue 
to all households in the village more or less equally. 

60. According to farmers in the focus group discussions for the agriculture survey, about 
95% of the 500 households in the village grow sufficient rice for their households for 6 months of 
the year or less.   In a village where there are only limited areas of upland or jhum for cash 
crops, the project may therefore have an important impact on production and increasing the 
incomes of at least some households. As seen above in Table A3.38.12, the development of 
irrigation infrastructure will have a financial benefit for farmers with an average 0.32 ha in the 
benefited area of Tk8,755 which is equivalent to about 9% of reported annual average 
household expenditure.  This would be a significant impact for these households.   

61. It is estimated that the number of beneficiary households of the irrigation intervention will 
be around 140, or 28% of the households in the village.  The remaining households will receive 
no direct impact from this part of the subproject, in particular because any increase in hired 
labor on these small farms is likely to be very limited. 
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IV. CHITTA MEMBER PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

62. Chitta para has some 40 ha (100 acres) of plough land, a small portion of which receives 
some supplementary irrigation by diversion or pumping from local streams during the wet 
season.  There are also 40 ha of upland and about 25 ha or jhum. Most of the area is not 
irrigated, but could receive some year round irrigation from available water sources if 
appropriate infrastructure can be installed.  Providing irrigation to a portion of this land is 
expected to have a significant impact on production. 

63. For the 61 households in the village there are currently only 4 water sources – 2 shallow 
tube wells and 2 ring wells. Sometimes the tube wells are out of order and during the dry 
season some of the wells do not have water. This limits access to water and makdes obtaining it 
inconvenient and time consuming.  Adding new wells in the village will enhance the access of all 
households to water and ensure adequate supplies throughout the year. 

64. The proposed interventions for the subproject are described in detail in the sections 
above, and are summarised here:  

 360 meters of lined canal and a pump to lift water 5 meters from the river into the 
canal, to irrigate 28 ha. 

 6 ring wells with hand pumps to enhance village water supply 

 3 flights of steps with a total length of 90 meters. 
 
65. The total cost (including contingencies) of these interventions is estimated at Tk16.5 lakh 
($18,763).  A breakdown of the costs by intervention is given in able 2 above. 

66. Operation and maintenance (O&M) costs are included at 5% of capital cost per year for 
irrigation and water supply infrastructure and between 2% and 5% for village infrastructure.  The 
pumping cost for irrigation has been estimated based on the expected cropping pattern and 
included as an incremental O&M cost. 

2. Benefits of the Subproject 

a. Irrigation and Agriculture 

67. With implementation of the subproject, 28 ha of currently rainfed (or only intermittently 
irrigated) land will be irrigated, resulting in yield increases for crops grown on the land and 
increased cropping intensity because of the ability to irrigate during the dry season.  Detailed 
data relating to the specific area to be irrigated are not available, but general the cropping 
pattern in Chitta is rice and vegetables on plough land and ginger, turmeric, some vegetables 
and other crops on upland and jhum. The cropping intensity on plough land is between 110% 
and 120%.   

68. Crop benefits accruing with the subproject from the 28 ha of newly irrigated plough land 
have been estimated based on a cropping pattern of wet season rice (aman), followed by dry 
season (boro) on a portion of the land and some vegetables in both seasons.  Vegetable 
production is modelled by using a combination of eggplant and cucurbits to represent the wide 
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range of vegetables actually grown.39  The without project cropping intensity on this area is 
assumed to be 110%, which increases to 150% with completion of the irrigation infrastructure.  
In addition to the increase in cropped area, irrigation will also result in higher yields for rice and 
vegetables than under rainfed conditions.  Before and after yields and production are 
summarised in the table.  It may be noted that the yields assumed for vegetables, with the 
project, are conservatively estimated compared with what is technically possible for many 
vegetable varieties - there remains considerable upside for these crops, given the appropriate 
production and market conditions. 

Table A3.15:  Crop Areas, Yields & Production 

Crop 
Cropped Area (ha.) Yield (tons/ha.) Total Output (tons) 

without with without with without with 

Aman rice 25.2 26.6 2.10 2.35 53.1 62.5 

Boro rice - 8.4 - 3.50 - 29.4 

Vegetables 4.2 5.6 6.00 7.90 25.2 44.2 

Potato/Mete 
alu 

1.4 1.4 10.00 10.75 14.0 15.1 

     Total 30.8 42.0     

 

69. There is no specific data available on the number of village households with land in the 
area that will receive irrigation or on the size of holdings in this area.  In the agricultural survey, 
villagers reported that on the plain land areas the smallest holdings were about 0.08 ha. (0.2 
acre), the largest were 0.57ha (1.4 acre) but that the most usual holdings were about 0.16 ha 
(0.4 acre) in size. These holdings appear too small for the amount of plough land and upland 
reported to be available, so it is possible that there are also a number of larger landholders in 
the village. 

b. Water Supply 

70. The benefits of the proposed water supply improvements have been estimated by 
computing the present resource cost of water used in the household, based on a survey of 21 
randomly selected households in the village.40  Water carried to and used in the household is 
principally for cooking, drinking and the washing of hands.  Laundry and bathing take place at 
the water sources and since this is not expected to change with the construction of additional 
water sources, water for these uses has been excluded from the analysis. It is estimated that 
households spend 1.58 hours per day collecting water and that average in-house consumption 
is 0.052 m3 per household per day.  The value of time spent collecting water was taken as 50% 
of the respective unskilled wage rate for men and women and for children 25% of the unskilled 
wage rate for women.  In Chitta, 74% of the time spent collecting water was by women and 19% 
by children. The estimated resource cost of water is Tk264 per m3.  

71. With implementation of the subproject, the number of water sources used by the 
villagers will increase from 4 to 7, but water will still have to be carried to the house.  The 
subproject will reduce the average distance to water sources and will reduce congestion and 

 
                                                
39

  For a detailed description of crop budgets and analysis, refer to Supplementary Appendix 18 of the TA Final 
Report (TA 7432-BAN).. 

40
  These were the households included in the village socio-economic survey. 
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waiting times at the wells.  There will therefore be a time saving which is assumed to be 
proportional to the average distance to water sources. New sources are expected to be located 
evenly throughout the village so that, on average, the reduction in average distance to water 
sources will be proportional to the number of new sources in the with project total - i.e. the 
average distance to a water source will be reduced by about 50%.  The with project resource 
cost of water is Tk131 per m3. 

72. It is also assumed that those households that continue to use the original water sources 
do not benefit from the water supply part of the subproject so far as non-incremental water 
benefits area concerned - i.e. only 50% of the value of non-incremental water is included in the 
benefit estimation. 

73. To estimate future benefits, it is assumed that population growth in the village will be the 
same as the national average growth rate of 1.3%.  Population growth rates in CHT have been 
higher than this in recent years (certainly before the last decennial census in 2001) but this was 
at partly due to in-migration, which was generally not to project villages.  It is also reasonable to 
expect that urbanisation effects are likely to slow population growth in rural villages compared 
with urban areas and the country as a whole.  The present number of households in the village 
is 61, which will increase to 63 in 2012, the first year of the project and to 79 in 2030.  Average 
in-house consumption of water has been conservatively assumed to increase at 2% per year to 
avoid over-estimation of benefits. Water supply benefits included in the analysis are 
summarised in Table A3.35A3.16. 

Table A3.16:  Water Supply Benefits 

Item 2012 2017 2022 2027 

Number of households 63 67 71 76 

Total consumption  (m3/year) 1,189 1,398 1,637 1,937 

Value of non-incremental 
water (Tk) 

314,329 314,329 314,329 314,329 

Value of incremental water 
(Tk) 

- 41,363 88,787 148,226 

Total water benefits  (Tk) - 198,527 245,951 305,391 

Note:  Only 50% of non-incremental water is included in the benefits included in the analysis. 

c. Access Infrastructure Benefits 

74. The subproject in Chitta includes the construction of 3 flights of steps totalling 90.  No 
benefits that may accrue from this intervention have been quantified. 

3. Financial Impact for Village Households 

75. Based on the information provided by farmers during the agricultural survey, a holding of 
0.16 ha (0.4 acre) is assumed as the most common for village households on the plain or 
plough land. Some households may also rent in additional land from those with larger holdings, 
but as there is no specific data available on this issue, the option has not been included in the 
analysis.  With the cropping pattern used in the analysis, the benefits likely to accrue to an 
individual (in this case poor) household can be assessed.  This is shown in Table A3.38.17. 
With this average holding size, all households in this village should benefit directly to some 
extent. For these small holdings, most of the labor used is probably family labor so the value of 
labor used in production accrues to the household. The incremental per household benefit is 
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therefore estimated at Tk5,156 per year.  According to data collected during the socio-economic 
survey of the village in October 2010 this is about 8% of annual average household expenditure 
in the village.  However, it is noted that households in this village have upland and jhum land as 
well as plain land and that the most important crop sources of cash income are ginger and 
turmeric grown on these areas.  Livestock are also an important source of income in the village. 

Table A44.17:  Financial Benefits for Household (0.16 ha farm)  

 Area Planted (ha.) Production (tons) Incremental Income (Tk) 

 without with without with 
Net 

Income 
Labor Total 

Aman rice 0.144 0.152 0.302 0.357 238 394 632 

Boro rice - 0.048 - 0.168 954 1,320 2,274 

Vegetables 0.024 0.032 0.144 0.253 831 802 1,633 

Potato/Mete 
alu 

0.008 0.008 0.080 0.080 121 496 617 

     2,144 3,012 5,516 

 
76. The water supply and village access interventions will not generate direct, quantifiable 
financial benefits for households, although they will have positive impacts on health and well-
being and will facilitate economic activities in the village. 

4. Economic Analysis 

a. Methodology and Assumptions 

77. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0341 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor.  Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

78. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.42  Based on various analyses of agricultural market chains43 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets.  Import parity prices of traded goods (rice and imported fertilizers) have been 
estimated based on January-October 2010 average commodity prices.44 

b. Economic Costs 

79. The economic costs of the interventions are summarised in Table A3.39A3.18 below. 

 
                                                
41

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

42
  www.dam.gov.bd  

43
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

44
  World Bank Pink Sheet November 2010. 

http://www.dam.gov.bd/
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Table A3.18:  Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Irrigation 479,450 6,135 

Water Supply 303,823 3,888 

Access infrastructure 478,400 6,122 

     TOTAL 1,261,674 16,146 

 
c. Results of the Economic Analysis 

80. This subproject has an estimate EIRR of 28.7% and NPV in economic prices and at the 
discount rate of 12% of Tk2.1 million.  Variations in all costs or all benefits by ±10% do not have 
a large effect on the EIRR and the result may be regarded as robust to variations in key 
variables. 

Table A3.19:  Results of the Analysis 

 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Base case 28.7% 2,071  

Costs      +10% 26.8% 1,959 
+182% 

Costs      -10% 30.9% 2,184 

Benefits  +10% 31.0% 2,439 
-56% 

Benefits  -10% 26.2% 1,703 

 
81. For this subproject, if water supply benefits are not included, with no change in total 
subproject costs, the EIRR would still be 20%.  For irrigation benefits alone, the switching value 
is -80% - i.e. reducing irrigation benefits by 80% will produce and EIRR of 12%. 

5. Poverty Impacts 

82. There is insufficient data on income levels in the village to be able to carry out a full 
assessment of the proposed interventions on poverty.  Neither the water supply nor the access 
infrastructure interventions will generate measurable financial gains for households.  
Furthermore, these interventions are likely to affect all households in the village more or less 
equally. 

83. According to farmers in the focus group discussions for the agriculture survey, almost all 
households in the village grow sufficient rice for their households only for 6 months of the year 
or less.  This may be an indicator of poverty, but in a village where ginger and turmeric are 
important and profitable cash crops it may not be an indicator of poverty at all.  As seen above 
in Table A3.38.17 the development of irrigation infrastructure will have a financial benefit for 
farmers with an average 0.16 ha in the benefited area of Tk5,156 which is equivalent to about 
8% of reported annual average household expenditure.  This is a relatively small impact, but in 
addition households farming this small area of land would also have an addition to household 
rice supply of about 220 kg paddy or about 140 kg of milled rice.  Most households in this village 
will benefit directly from the subproject. 
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V. CEMI DULU PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

84. Cemi Dulu para has some 80 ha (200 acres) of plough land, about a quarter of which 
receives some supplementary irrigation by diversion or pumping from local streams during the 
wet season.  Pumps are used during the dry season to irrigate an even smaller area. Most of 
the area is not irrigated, but some could receive some year round irrigation from available water 
sources if appropriate infrastructure can be installed.  Providing irrigation to a portion of this land 
will have a significant impact on production. 

85. For more than 200 households in the village there are currently only 4 water sources -  2 
shallow and 2 deep tube wells.  This limits access to water, results in queueing to obtain access 
to water, and for some, water sources are relatively far from households.  Adding new wells in 
the village will enhance the access of all households to water and ensure adequate supplies 
throughout the year. 

86. The proposed interventions for the subproject are described in detail in the sections 
above, and are summarised here:  

 a 6 meter long weir with 800 meters of lined canal and a pump to lift water 10 
meters into the canal, to irrigate 35 ha. 

 6 deep set tubewells with hand pumps to enhance village water supply 

 6 short paths with a total length of 460 meters and 3 flights of steps with a total 
length of 47 meters. 

 
87. The total cost (including contingencies) of these interventions is estimated at Tk53.3 lakh 
($59,922).  A breakdown of the costs by intervention is given in Annex 2. 

88. Operation and maintenance (O&M) costs are included at 5% of capital cost per year for 
irrigation and water supply infrastructure and between 2% and 5% for village infrastructure.  The 
pumping cost for irrigation has been estimated based on the expected cropping pattern and 
included as an incremental O&M cost. 

2. Benefits of the Subproject 

a. Irrigation and Agriculture 

89. With implementation of the subproject, 35 ha of currently rainfed land will be irrigated, 
resulting in yield increases for crops grown on the land and increased cropping intensity 
because of the ability to irrigate during the dry season.  Detailed data relating to the specific 
area to be irrigated are not available, but general the cropping pattern in Chemidulu is rice and 
vegetables on plough land and ginger, turmeric, some vegetables and other minor crops on 
upland and jhum.  The cropping intensity on plough land is between 110% and 120%, but higher 
on the 30 ha already irrigated and therefore lower on the currently rainfed areas.   

90. Crop benefits accruing with the subproject from the 35 ha of newly irrigated plough land 
have been estimated based on a cropping pattern of wet season rice (aman), followed by dry 
season (boro) on a portion of the land and some vegetables in both seasons.  Vegetable 
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production is modelled by using a combination of eggplant and cucurbits to represent the wide 
range of vegetables actually grown.45  The without project cropping intensity on this area is 
assumed to be 100%, which increases to 140% with completion of the irrigation infrastructure.  
In addition to the increase in cropped area, irrigation will also result in higher yields for rice and 
vegetables than under rainfed conditions.  Before and after yields and production are 
summarised in the table.  It may be noted that the yields assumed for vegetables, with the 
project, are conservatively estimated compared with what is technically possible for many 
vegetable varieties - there remains considerable upside for these crops, given the appropriate 
production and market conditions. 

Table A3.20:  Crop Areas, Yields & Production 

Crop 
Cropped Area (ha.) Yield (tons/ha.) Total Output (tons) 

without with without with without with 

Aman rice 28 31.5 2.10 2.35 58.8 74.0 

Boro rice 0 10.5 - 3.50 - 36.8 

Vegetables 7 7 6.00 7.90 42.0 55.3 

     Total 35 49     

 

91. There is no specific data available on the number of village households with land in the 
area that will receive irrigation or on the size of holdings in this area.  However, in the 
agricultural survey, villagers reported that on the plain land areas the smallest holdings were 
about 0.16 ha, the largest were 2 ha but that the most usual holdings were about 0.4 ha. in size. 

b. Water Supply 

92. The benefits of the proposed water supply improvements have been estimated by 
computing the present resource cost of water used in the household, based on a survey of 21 
randomly selected households in the village.46  Water carried to and used in the household is 
principally for cooking, drinking and the washing of hands.  Laundry and bathing take place at 
the water sources and since this is not expected to change with the construction of additional 
water sources, water for these uses has been excluded from the analysis.  It is estimated that 
households spend 1.13 hours per day collecting water and that average in-house consumption 
is 0.071m3 per household per day.  The value of time spent collecting water was taken as 50% 
of the respective unskilled wage rate for men and women and for children 25% of the unskilled 
wage rate for women. In Chemidulu, 44% of the time spent collecting water was by women and 
52% by children.  The estimated resource cost of water is Tk84 per m3.  

93. With implementation of the subproject, the number of water sources used by the 
villagers will increase from 4 to 10, but water will still have to be carried to the house.  The 
subproject will reduce the average distance to water sources and will reduce congestion and 
waiting times at the wells.  There will therefore be a time saving which is assumed to be 
proportional to the average distance to water sources. New sources are expected to be located 
evenly throughout the village so that, on average, the reduction in average distance to water 
sources will be proportional to the number of new sources in the with project total - i.e. the 

 
                                                
45

  For a detailed description of crop budgets and analysis, refer to Supplementary Appendix 18 of the TA Final 
Report (TA 7432-BAN). 

46
  These were the households included in the village socio-economic survey. 
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average distance to a water source will be reduced by about 60%.  The with project resource 
cost of water is Tk35 per m3. 

94. It is also assumed that those households that continue to use the original water sources 
do not benefit from the water supply part of the subproject so far as non-incremental water 
benefits area concerned - i.e. only 60% of the value of non-incremental water is included in the 
benefit estimation. 

95. To estimate future benefits, it is assumed that population growth in the village will be the 
same as the national average growth rate of 1.3%.  Population growth rates in CHT have been 
higher than this in recent years (certainly before the last decennial census in 2001) but this was 
at partly due to in-migration, which was generally not to project villages.  It is also reasonable to 
expect that urbanisation effects are likely to slow population growth in rural villages compared 
with urban areas and the country as a whole.  The present number of households in the village 
is 217, which will increase to 223 in 2012, the first year of the project and to 281 in 2030.  
Average in-house consumption of water has been conservatively assumed to increase at 2% 
per year to avoid over-estimation of benefits. Water supply benefits included in the analysis are 
summarised in Table A3.351. 

Table A3.451:  Water Supply Benefits 

Item 2012 2017 2022 2027 

Number of households 223 238 253 270 

Total consumption  (m3/year) 5,772 6,799 8,006 9,428 

Value of non-incremental 
water (Tk) 

291,265 291,265 291,265 291,265 

Value of incremental water 
(Tk) 

- 61,149 133,052 217,790 

Total water benefits  (Tk) - 353,114 425,017 509,755 

 

c. Access Infrastructure Benefits 

96. The subproject in Chemidulu includes the construction of 6 short paths with a total length 
of 460 meters and 3 flights of steps totalling 47 meters.  It is difficult to assess what direct 
benefits may accrue from infrastructure of this sort, especially when it is not necessarily 
contiguous.  It is assumed that these paths and steps will improve movement and access 
around the village (and to cultivated areas) and that therefore they will involve some time saving 
and increased convenience for households.  This has been quantified by assuming an average 
per household daily time saving of 45 minutes - about 7 minutes per person for an average 
household of 6.5 persons. This time has been valued in the same way as the time taken for 
collecting water.  Benefits amount to Tk418,000 from the first year but increase only slightly in 
line with the gradual increase in the number of households in the village. 

3. Financial Impact for Village Households 

97. Based on the information provided by farmers during the agricultural survey, a holding of 
0.4 ha. (1 acre) is assumed as the most common for village households on the plain or plough 
land.  This is also consistent with the information that the majority of households only grow 
enough rice for 6 months or less.  With the cropping pattern used in the analysis, the benefits 
accruing to an individual household can be assessed. This is shown in Table A3.38.22. With this 
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average holding size in the area to receive irrigation, a total of 87 households out of 217 in the 
village would benefit directly. For these relatively small holdings, most of the labor used is 
probably family labor so the value of labor used in production accrues to the household. The 
incremental per household benefit is therefore estimated at Tk10,558 per year. According to 
data collected during the socio-economic survey of the village in October 2010 this is about 10% 
of annual average household expenditure in the village.  However, it is noted that households in 
this village have upland and jhum land as well as plain land and that the most important crop 
sources of cash income are ginger and turmeric grown on these areas.  Livestock are also an 
important source of income in the village. 

Table A46.22:  Financial Benefits for Household (0.4 ha farm)  

 Area Planted (ha.) Production (tons) Incremental Income (Tk) 

 without with without with 
Net 

Income 
Labor Total 

Aman rice 0.32 0.36 0.672 0.846 610 1,470 2,080 

Boro rice - 0.12 - 0.420 2,385 3,300 5,685 

Vegetables 0.08 0.08 0.48 0.632 1,265 1,528 2,793 

     4,260 6,298 10,558 

 
98. The water supply and village access interventions will not generate direct, quantifiable 
financial benefits for households, although they will have positive impacts on health and well-
being and will facilitate economic activities in the village. 

4. Economic Analysis 

a. Methodology and Assumptions 

99. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0347 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor. Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

100. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
website.48  Based on various analyses of agricultural market chains49 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets.  Import parity prices of traded goods (rice and imported fertilizers) have been 
estimated based on January-October 2010 average commodity prices.50 

 
                                                
47

  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see  ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 
Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  

48
  www.dam.gov.bd  

49
  See Supplementary Appendix 14 on Micro Agribusiness Development of the TA Final Report (TA 7432-BAN). 

50
  World Bank Pink Sheet November 2010. 

http://www.dam.gov.bd/
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b. Economic Costs 

101. The economic costs of the interventions are summarised in Table A3.39A3.23. 

TableA3.23:  Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Irrigation 2.831,632 36,237 

Water Supply 428,245 5,480 

Access infrastructure 755,795 9,672 

     TOTAL 4,015,672 51,390 

 
c. Results of the Economic Analysis 

102. This subproject has an estimate EIRR of 22.1% and NPV in economic prices and at the 
discount rate of 12% of Tk3.2 million.  Variations in all costs or all benefits by ±10% do not have 
a large effect on the EIRR and the result may be regarded as robust to variations in key 
variables. 

Table A3.24:  Results of the Analysis 

 EIRR 
NPV                 

(Tk ‘000) 
Switching 

Values 

Base case 22.1% 3,179  

Costs      +10% 20.4% 2,820 
+88% 

Costs      -10% 24.2% 3,537 

Benefits  +10% 24.4% 3,985 
-39% 

Benefits  -10% 19.8% 2,372 

 
103. Irrigation infrastructure accounts for a relatively proportion of subproject costs and 
variations in these costs therefore have a greater impact than changes in other costs.  A 10% 
reduction in irrigation costs increases the EIRR to 23.6% and a 10% increase reduces it to 
20.6%.  The resilience of the outcome for this subproject is demonstrated by the fact that if 
costs are not changed, the benefits of any one activity (irrigation, water supply or access) may 
be excluded and the EIRR will still be above 12%. 

5. Poverty Impacts 

104. There is insufficient data on income levels in the village to be able to carry out a full 
assessment of the proposed interventions on poverty.  Neither the water supply nor the access 
infrastructure interventions will generate measurable financial gains for households.  
Furthermore, these interventions are likely to affect all households in the village more or less 
equally. 

105. According to farmers in the focus group discussions for the agriculture survey, 177 out of 
217 households in the village grow sufficient rice for their households for 6 months of the year or 
less.  This may be partly an indicator of poverty, but in a village where ginger and turmeric are 
important and profitable cash crops it may not be an indicator of poverty at all.  As seen above 
in Table A3.38.22 the development of irrigation infrastructure will have a financial benefit for 
farmers with an average 0.4 ha in the benefited area of Tk10,558 which is equivalent to about 
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10% of reported annual average household expenditure.  This would be a significant impact for 
these households.   

106. It is estimated that the number of beneficiary households of the irrigation intervention is 
between 80 and 90, or between 37% and 42% of the households in the village.  The remaining 
households will have no direct impact from this part of the subproject. 
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VI. KAFRU PARA 

A. Economic and Financial Assessment 

1. Present Situation & Proposed Interventions  

107. Kafru para has no plough land or irrigated land, but has jhum and between 50 and 60 ha 
of fruit trees, notably mango, orange and banana.  The existing wells for water supply are 
sufficient and additional wells are not required.  The only intervention proposed for the village is 
the construction of 370 meters of paths in and around the village and 185 meters of steps from 
the Bandarban-Nigiri road to the village school.  

108. The total cost (including contingencies) of these interventions is estimated at Tk21.8 lakh 
($24,832).  A breakdown of the costs by intervention is given in Annex 2. Operation and 
maintenance (O&M) costs are included in the analysis at 2% for steps and 5% for HBB village 
paths.  

2. Benefits of the Subproject 

a. Access Infrastructure Benefits 

109. The subproject in Kafru includes only the construction of paths and steps.  It is difficult to 
assess what direct, quantifiable benefits may accrue from infrastructure of this sort.  It is 
assumed that these paths and steps will improve movement and access around the village (and 
to cultivated areas) and that therefore they will involve some time saving and increased 
convenience for households and safety may be increased, particularly in the wet season. The 
paths and steps may facilitate the marketing of produce by making access to village easier.  
However, the small lengths involved mean that any quantification of such benefits would result 
in very small total benefits.  

3. Financial Impact for Village Households 

110. The proposed interventions will have no direct financial impacts on village households. 

4. Economic Analysis 

a. Methodology and Assumptions 

111. The domestic price numéraire is used for the economic analysis, which is in constant 
2010 prices.  A shadow exchange rate factor of 1.0351 has been applied to the border prices of 
traded goods and a shadow wage rate factor of 0.75 has been used to adjust the price of 
surplus labor.  Non-traded domestic goods and services are valued at their market prices, with 
any taxes deducted.   The project life is 20 years. 

112. Prices for agricultural outputs are based on annual average wholesale prices for 2010 for 
Rangamati and Bandarban markets obtained from the Department of Agricultural Marketing 
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  The SERF of 1.03 is that used for the Natural Gas Access Improvement Project (see ADB. 2010. Report and 
Recommendation of the President, People’s Republic of Bangladesh: Natural Gas Access Improvement Project, 

Appendix 8) and is reported to have been calculated by the Bangladesh Planning Commission.  The SWRF of 
0.75, according to the same report, is “based on parameters used by the Bangladesh Planning Commission”.  
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website.52  Based on various analyses of agricultural market chains53 growers’ farm gate prices 
are estimated at 80% of wholesale prices (or 60% of retail prices).  Input prices are based on 
prices reported by farmers in the village surveys and on information available from local 
markets.  Import parity prices of traded goods (rice and imported fertilizers) have been 
estimated based on January-October 2010 average commodity prices.54 

b. Economic Costs 

113. The economic costs of the interventions are summarised in Table A3.39A3.25. 

Table A3.25: Subproject Economic Costs 

Intervention 
Economic Costs 

Tk  $ 

Access infrastructure 1,679,078 21,488 

     TOTAL 1,679,078 21,488 

 
c. Results of the Economic Analysis 

114. A trial EIRR was generated for this subproject by estimating the daily per household time 
saving required for an EIRR of 12% to be achieved, with the time saving being calculated and 
valued in the same way as in the analysis for water supply.   The level of time saving required is 
2.9 hours per day, which is clearly impossible.  It is concluded that a satisfactory EIRR cannot 
be generated for this intervention. 

115. However, it should not be rejected on these grounds.  Many small interventions, on their 
own, would not stand up to the tests of cost benefit analysis. Combined in a group with other 
interventions, the whole group will often be highly viable.  If the proposed intervention in Kafru 
para also included some improvements to water supply or a small area of irrigation to be 
developed, the whole package, including the paths and steps, would almost certainly be viable, 
if the other subprojects studied are anything to go by.   

116. Unless the project is going to impose “improvements”, that may be unwanted, on villages 
in order to implement packages with EIRRs above the usual benchmark, it is necessary to 
accept that some small interventions, such as that proposed for Kafru para, will not meet 
economic criteria but will nevertheless benefit the receiving communities. 

5. Poverty Impacts 

117. The subproject is unlikely to have any measurable impact on poverty in the village. 
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