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ECONOMIC AND FINANCIAL ANALYSIS 
 

A. Objective 

1. Economic and financial analysis was carried out separately for each of the project’s 
diverse components and the analyses were then combined for the whole project. The benefits of 
the roads and village access infrastructure depend primarily on the production response they 
will induce in rural communities; the benefits of water supply improvements depend on time 
savings and increased convenience for households; and the benefits of agricultural production 
and marketing improvements under the Micro Agribusiness Development (MAD) component are 
increased crop output and crop quality. The feasibility studies for six villages under the 
community infrastructure component are representative of the types of village level subprojects 
to be implemented under the project, and provide a good indication of the likely overall feasibility 
of such subprojects. 

B. Approach and Major Assumptions 

2. To assess the quantifiable benefits of the project, ―with project ―and ―without project‖ 
scenarios were compared. The without-project situations for the various components were 
assumed to be a continuation of the present situation. With-project situations are based on an 
assessment in each case of the likely impact of changes brought about by the project, 
especially including improved access to markets. All components are assumed to have an 
economic life of 20 years. Quantified production benefits begin to accrue in the year following 
subproject construction and are assumed to build up gradually over at least 4 years. Investment 
costs are based on specific designs for the six village feasibility studies and MAD and on 
standard rates and actual distances for roads. The analysis is in 2010 prices, uses the domestic 
price numéraire, a shadow exchange rate factor of 1.03, and a shadow wage rate factor of 
0.75.1 Economic indicators for the project include the costs of project management, institutional 
development, and watershed management for which specific benefits have not been estimated. 

3. Chittagong Hill Tracts (CHT) is only a very small part of Chittagong division and, 
therefore, there is little CHT-specific data available on production and marketing. In some 
cases, the increases in output may have effects on local markets, but many products are sold 
outside of CHT at Chittagong and Dhaka markets. There are well-established marketing 
networks already in place for crops like bananas; for example, truckloads of them go quite 
regularly from Rangamati to Chittagong (and elsewhere), and it is reasonable to expect that 
these will expand to cope with additional supply, provided farmers are growing commodities the 
market demands. This is the basis for the MAD component. Furthermore, most of the crops that 
are likely to see significant increases in production under the project—ginger, turmeric, 
medicinal plants, bananas, mangoes, green papaya, etc.—are not so perishable that they could 
not reasonably and safely be sent to regional markets. 

C. Estimated Benefits 

4. Quantified benefits. Benefits for the roads component have been estimated based on 
the expected stimulus to agricultural production that much easier and more reliable access to 
the outside world and to markets, in particular, will bring to rural communities. The roads to be 

                                                
1
 Shadow exchange rate factor (SERF) is the ratio of the economic price of foreign currency to its market price while 

the shadow wage rate factor (SWRF) is the ratio of the economic and financial cost of labor. The SERF of 1.03 is 
that used for the Natural Gas Access Improvement Project (ADB. 2010. Report and Recommendation of the 
President to the Board of Directors: Proposed Loan to the People’s Republic of Bangladesh for the Natural Gas 
Access Improvement Project. Manila [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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constructed are either new roads or the major upgrading of tracks. Under the Chittagong Hill 
Tracts Rural Development Project, it was found that cargo carried on newly constructed roads—
mostly local produce—expanded by more than 15% per year in the first few years after 
construction.2 Similar effects of new roads are well documented elsewhere in Bangladesh and in 
other countries.  

5. The 15% increase in cargo is assumed to be mostly increased agricultural produce from 
households along the roads. Some will be increased agricultural inputs coming into the areas, 
but presumably this is much less than increased production. Some cargo may also be passing 
through from other places where the new roads connect up to existing roads, but there is no 
way to estimate where and how much this might be given the lack of data available for CHT, 
especially in more remote areas. 

6. To estimate these benefits, crop budgets were prepared based on local survey data and 
relevant secondary data from previous projects and local government and other agencies. 
Assumed yield increases for individual crops are 5%–10% over the project life, except for boro 
rice (16%) and aman rice (12%). An average cropping pattern, based on survey data, was 
applied for all roads assessed together with population data for the specific road sections. For 
the community infrastructure component, the six feasibility studies include irrigation, water 
supply, and rural access infrastructure. The benefits of these interventions are as follows: 

(i) For irrigation, improved access water and improved distribution efficiency will 
lead to yield increases through greater use of inputs and the adoption of 
improved varieties and increases in the areas planted to irrigated crops. 

(ii) For water supply, households benefit from more sources within villages, which 
result in collection time savings for households (reducing the resource cost of 
water) and increases in volumes used in households. 

(iii) For paths and steps, either a time saving for households arising from improved 
and easier access to and within the village has been estimated or, when the 
interventions are very small, no attempt at quantifying benefits has been made. 

7. Road benefits are entirely based on the assumed increases in agricultural production by 
analogy with the increases in road traffic and cargo on roads constructed in phase 1. The 
project will generate significant increases in the output of agricultural crops from the activities of 
the MAD component and the impact of upazila (subdistrict) and union road construction. Based 
on the benefit estimates, Table 1 shows the expected increases in the outputs of key crops from 
some 36,000 beneficiary households compared with the total national production of these crops 
in 2006. The community infrastructure component will also generate increases in agricultural 
production, particularly from the construction of irrigation infrastructure. However, the likely area 
for which irrigation facilities may be provided is not known, since it will depend on which villages 
are included in the project and their infrastructure priorities.  
 

                                                
2
 ADB. 2000. Report and Recommendation of the President to the Board of Directors: Proposed Loan to the 

People’s Republic of Bangladesh for the Chittagong Hill Tracts Rural Development Project. Manila (Loan 1771-
BAN, a $30 million loan approved in 2000 and effective in 2002; loan closure was on 30 September 2009). 
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Table 1: Project Incremental Crop Production 

Crop 
National Production,  

2005–2006 
(’000 tons)

a
 

Estimated Incremental 
Project Outputs  

(tons) 

Rice 26,530.3 1,208 

Brinjal 334.3 960 

Mangoes 639.8 12,840 

Lychees 40.0 1,350 

Banana 909.0 300
b
 

Papaya 105.0 513 

Other spices, including 
turmeric 

98.5 178 

Ginger 57.1 592 

Jackfruit 719.9 237 
a
 Most recently available national production data from the Ministry of Agriculture/Bangladesh Bureau of 

Statistics. 
b
 Consultants’ estimate assuming about 10 kilograms per bunch. 

Source: Asian Development Bank estimates. 

 
8. Non-quantified benefits. Some benefits of the project have not been quantified. These 
include savings in vehicle operating costs for vehicles using the new roads, which have not 
been quantified because no data are available on existing traffic flows (which are extremely 
small). Improved access for rural populations to health, education, and other services will 
provide additional benefits that have not been quantified. An important aspect of improved 
access, both at the village level and through upazila and union roads, is to establish more and 
better links with local and regional markets. The MAD component will directly focus on these 
issues. In addition to benefits for production, which have been quantified, there will be 
significant benefits for markets and market agents arising from the improved links with farmers 
and increased volumes of produce passing through markets. These benefits have not been 
quantified. 

D. Assessment of Financial Impacts 

9. The financial impacts of the project on households vary among components. For the 
upazila and union roads, the estimated average increase in household incomes is Tk20,000–
Tk24,000 per household per year. In practice, there will be variations both among households 
along any one road and between households on roads in different locations. For the community 
infrastructure component, the direct impact on households can be expected to vary widely 
among villages, depending on the location and the particular interventions implemented. Among 
the six feasibility study villages, the estimated impact in villages with proposed irrigation 
interventions varies from Tk5,516 per year for benefiting households in Chitta member para 
(village) to Tk10,558 per household with land in the irrigation command area in Joggychola 
para. At Sapchari, where a 2-kilometer path is to be constructed to Sapchari Moin, the financial 
benefits are much higher (Tk27,217 per household), but this is an already relatively prosperous 
village with average landholdings more than twice the overall average for the project area. The 
production and value chain interventions under the MAD component will have positive impacts 
for households, varying from Tk2,256 per year for those with 0.16 hectares participating in the 
program to improve brinjal (eggplant) production to more than Tk80,000 per year at full 
development for those establishing a new mango orchard of 0.4 hectares. However, the 
average annual incremental household income for non-fruit crops is about Tk6,000 while for fruit 
crops other than new mango orchards it will be around Tk20,000 per year. 
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E. Assessment of Economic Impacts 

10. Economic indicators were estimated separately—for example, upazila and union roads 
in component B: rural roads; for the six feasibility study villages in component C: community 
infrastructure; and for component D: micro agribusiness development. Indicators were then 
estimated for the whole project. For sample upazila and union roads, the average economic 
internal rate of return (EIRR) is 13.2% and switching values of +6.8% for costs and –6.7% for 
benefits. Rates of return for roads are linked to population densities and road costs, and are 
generally lower for upazila roads primarily because of their high unit costs.  

11. Economic indicators for five of the six feasibility studies for component C: community 
infrastructure are shown in Table 2. No EIRR or net present value was estimated for Kafru para 
because it is not possible to quantify sufficient benefits for an intervention that included only 
short lengths of paths and steps. The interventions proposed for these six villages are typical of 
the interventions anticipated for this component, and the villages were selected according to the 
criteria to be used during project implementation and to ensure a reasonable cross-section of 
village and intervention types. The results are therefore typical of those expected for this 
component as a whole. 
 

Table 2: Economic Indicators – Feasibility Study Villages 

Village Interventions EIRR NPV 
Switching Values 

Costs +20%   
Benefits –20% 

Cost Benefits  

Sapchari Ring well and 
distribution; 2 km 
footpaths 

34.2% 7,897 +182% (56.2%) 25.7% 

Jibtoli 3 ring wells and hand 
pumps; 900 m paths 13.2% 106 +7.7% (6.3%) 7.0% 

Joggyachola 12 STWs and hand 
pumps; 480 m lined 
canals and pump 

44.7% 6,118 +516% (36.4%) 34.1% 

Chitta 3 ring wells and hand 
pumps; 3 flights of 
steps; 360 m lined 
canals and pump 

28.7% 2,070 +182% (56.2%) 20.5% 

Cemi Dulu 6 DTW with hand 
pumps; 460 m paths, 3 
flights of steps; 6 m 
long weir, 800 m lined 
canals and pump 

22.1% 3,177 +88.3% (39.4%) 14.5% 

DTW = deep tube well, EIRR = economic internal rate of return, km = kilometer, m = meter, NPV = net present value, 
STW = shallow tube well. 
Source: Asian Development Bank estimates. 

 
12. The EIRR estimated for the MAD component is 22.1%, which falls only to 18.3% if costs 
increase by 20% and benefits decrease by 20%. The component benefits from the introduction 
of profitable medicinal herbs and the promotion of improvements for fruit production and 
marketing.  

13. The EIRR for the project is 15.6% as presented in Table 3. This estimate includes all 
project costs, including project management as well as institutional strengthening and 
watershed management, for which no specific benefits have been estimated. The whole project 
EIRR is significantly lower than those for the six subprojects in Table 2, since the latter include 
only direct subproject costs and benefits without any overhead costs. In the adverse case of an 
overall cost increase of 10% combined with a 10% shortfall in benefits, the EIRR would still be 
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about 12%. A delay of 1 year in achieving project benefits would lead to an EIRR of only 12.9%. 
Variations in the costs and benefits of individual components alone have only limited impact on 
the outcomes. The most adverse of these impacts is a 20% cost overrun for community 
infrastructure combined with a 20% shortfall in benefits, which would reduce the EIRR to 13.0%.   
 

Table 3: Economic Results for the Project 

Item EIRR 
NPV 

(Tk million) 
Switching 

Values 

Base case 15.6% 833.3  

Sensitivity analysis:    

Costs +10% 14.1% 531.8 
+27.4% 

Costs (10%) 17.2% 1,134.7 

Benefits +10% 17.2% 1.267.0 
(19.2%) 

Benefits (10%) 13.8% 399.6 

Costs +10% and benefits (10%) 12.4% 98.1  

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

 
F. Impact on Poverty 

14. The project will have a positive impact on reducing poverty. A high proportion of project 
benefits will accrue directly to households. Estimated financial benefits accruing to beneficiary 
households vary from Tk2,256 per year to over Tk80,000 for households able to invest in a new 
mango orchard. For many households, the benefits of the project arising from the response to 
improved roads and access, the development of village infrastructure, or participation in MAD 
component activities will be in the range up to about Tk10,000 per year. 

15. The Socio-Economic Baseline Survey carried out by the United Nations Development 
Programme (UNDP) in 20083 determined that, at that time, 74% of the CHT population were 
living below the lower poverty line of Tk866 per capita per month (Tk54,038 per year for an 
average household of 5.2 persons) and 86% were living below the upper poverty line of Tk1,025 
per capita per month (Tk63,690 per household per year). Allowing for annual inflation over the 
past 2 years, the current equivalent amounts are about Tk60,000 per household per year for the 
lower poverty line groups and Tk70,000 per household per year for the upper poverty line 
groups. In this case, an annual increase of Tk10,000 in household income arising from project 
interventions represents an increase of 14%–17% for households at the poverty line, and could 
lift many households above the poverty line. Income increments below this level would still help 
to improve the livelihoods of rural households and reduce poverty. 
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  UNDP. April 2009. Socio-Economic Baseline Survey of Chittagong Hill Tracts. Dhaka. 




