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ECONOMIC ANALYSIS 
 
A. Background 
 
1. The economic evaluation of the proposed investments was carried out in accordance 
with Asian Development Bank (ADB) Guidelines for the Economic Analysis of Projects.1 The 
evaluation covers two investment components of tranche 1: (i) efficiency improvement of power 
plants, and (ii) for transmission system strengthening. The first component comprises (i) 
conversion of Khulna power plant from 150 megawatt (MW) open cycle to 225 MW combined 
cycle, (ii) conversion of Baghabari power plant from 100 MW open cycle to 150 MW combined 
cycle, (iii) conversion of Sylhet power plant from 150 MW open cycle to 225 MW combined 
cycle, and (iv) conversion of Shahjibazar power plant from 70 MW open cycle to 105 MW 
combined cycle. These conversions will improve the operational efficiency of the plants and 
increase their capacity by 50%, which contributes to easing of the country’s supply capacity 
shortage. Component 2 consists of three transmission lines: Mymensingh–Tangail, 
Chandraghona–Khagrachari through Rangamati, and Brahmanbaria–Narshingdi. 

 
B. Economic Rationale 
 
2. Bangladesh has been experiencing chronic power supply shortages for the past 
decades. In 2011, about 30% of the demand was unserved, resulting in 5–10 hours of power 
cuts per day. Despite being predominantly natural-gas based, the average thermal efficiencies 
of Bangladesh Power Development Board (BPDB)-operated power plants are relatively low at 
around 31%, compared with potential thermal efficiencies of more than 55% for advanced gas-
based combined cycle power plants. In addition to deficient generation capacity, load shedding 
in some areas of the country also occurs as a result of constrained transmission and distribution 
capacities. The power generated by some plants could not be fully evacuated due to the 
overloaded network, and losses in very long transmission lines are high. About 11 transmission 
interruptions were recorded for fiscal year (FY) 2011. To increase the access to electricity from 
the current 50% to 68% by 2015, and to eliminate the supply–demand gap, total investment of 
about $12.1 billion in generation, transmission, and distribution is required.   
 
3. Bangladesh attracted private investments in large-scale power generation in early 2000 
but this was not sustained later in the decade (2001-2010).During 2009-2011, however, there 
has been renewed interest from the private sector and investments started to increase. Despite 
the increasing role of the private sector in the power generation industry, the public sector will 
continue to play an important role in the medium-to-long term. Given that the enabling business 
environment is weak in Bangladesh, attracting private sector investment for generation 
expansion is difficult. Moreover, given the very large investment needs in the sector, the 
proposed public sector investments will not crowd-out potential private sector investments. In 
fact, commitment of large investments under the proposed multitranche financing facility will 
have a catalytic effect for the private sector to invest in the Bangladesh energy sector. In 
comparison to generation, the transmission segment represents the natural monopoly, which 
requires the public sector to invest in transmission expansion. 
 
C. Demand Analysis 
 
4. During 2002-2011, electricity demand was estimated to rise annually by 7.1% while 
electricity generation grew by only 4.9% per year. As a result, the capacity shortage has 
increased. Over the next 10 years (2012-2021), electricity demand is forecast to grow at around 
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10% per year. The key challenge for the government is meeting the projected demand in a 
least-cost manner. Among the key electricity consuming sectors, the residential sector 
accounted for the highest consumption share (48%) in 2011. This was followed by industry 
(29%) and commerce (almost 10%); agriculture accounted for around 5%. Access to grid 
electricity in Bangladesh increased to 50% in 2011 from around 47% in 2010. Electricity 
consumption was 26,652 gigawatt-hours (GWh) in 2011, which is almost double the recorded 
electricity sales in 2001. Despite the increase of per capita power consumption by 5.4% per 
year over the past 10 years, Bangladesh still has one of the lowest per person consumption 
rates in the world, at 180 kilowatt-hours (kWh) per year n 2011. 
 
D. Least-Cost Analysis 
 
5. Natural gas is the dominant fuel for power generation in Bangladesh, representing 82% 
of total generated power in 2011. Liquid fuels (diesel and heavy fuel oil) followed next with 
almost 13%, while domestic coal and hydropower contributed more than 2% each. The 
dominance of natural gas will continue while coal and liquid fuels will remain important from 
2012 onwards under the medium-term power development plan. The average cost of generating 
power from these fuel sources in Bangladesh is as follows: hydropower Tk1.03/kWh (Karnafuli 
Hydropower Station), natural gas Tk2.37/kWh (simple average of all gas-based power plants), 
coal Tk5.53/kWh, heavy fuel oil Tk15.55/kWh, and diesel oil Tk22.89/kWh. Excluding 
hydropower (because of its limited potential), domestic natural gas represents the least-cost 
supply option for the country. 

 

6. The combined cycle power conversion projects (component 1) utilize heat recovery 
steam generators (HRSGs) to produce electricity. The conversion of an open cycle power plant 
to a combined cycle plant allows generation of 50% more power without burning additional gas. 
HRSGs increase the overall plant capacity and at the same time reduce the cost of electricity 
generation. Thus, the combined cycle power plant technology is the least-cost option for power 
generation, and at the same time it optimizes the use of domestic gas resources in Bangladesh. 

 

7. Strengthening the network capacity to address transmission congestion and reduce 
systems losses forms part of the power sector development least-cost solution. The Power 
Sector Master Plan 2010 takes into consideration reliability criteria as well as spatial dimensions 
in formulating the optimal power expansion plan. Various technical criteria and conditions were 
considered in developing the optimal network expansion plan to ensure economic efficiency in 
power transmission, such as system reliability (under normal conditions and outage 
contingencies), high-quality electricity, and transmission of efficient and stable electricity. In 
addition, based on specified power generation locations and electricity demand centers, 
alternative alignments for high-, medium-, and low-voltage power evacuation were assessed 
and the least-cost alignment options were selected and recommended for development. The 
proposed transmission projects (component 2) are those identified in the latest Power Sector 
Master Plan.  
 

E. Cost–Benefit Analysis 
 
8. All costs and benefits in the analysis are expressed at 2012 prices. A domestic price 
numeraire was used, expressing all costs and benefits in local currency. A shadow exchange 
rate factor of 1.06 was used in estimating the economic prices of tradable goods. A discount 
rate of 12% was used in the net present value calculations. The analyses assumed that there 
were no significant distortions in the wage rates for skilled labor. A shadow wage rate of 0.80 
was used to estimate the economic value of unskilled labor. Capital costs included physical 
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contingencies but excluded taxes, price contingencies, and financial charges during 
construction. A period of 25 years was used for economic assessment of conversion and 
transmission projects, with 2013 as the commencement year. Benefits were assumed to be 
realized progressively from the year of completion onwards. 

 

9. Valuation of benefit. The economic value of incremental power generated or 
transmitted was considered as the benefit of the project. These values were different for 
different consumer categories. For residential consumers, the study used the relevant area 
under the demand curve as the gross consumer benefit of incremental power generation. For 
commercial consumers, project benefits were valued as resource cost savings of avoided 
captive generation, considering the fuel, fixed, and variable operating costs of diesel generation. 
For industrial customers, project benefits are valued at the cost of unplanned outages in 
industry, which a 2003 study by the United States Agency for International Development 
calculated as Tk28.21/kWh2 and adjusted to 2012 prices. The total project benefit was 
estimated as the weighted average benefit for all consumer categories using the shares from 
national sales data. Economic benefits of the transmission lines were estimated using the 
technical loss reduction and additional energy served. 

 

10. Environmental benefits. Combined cycle conversion and transmission projects 
considered under tranche 1 investment are categorized as energy efficiency projects since 
these projects improve the overall thermal efficiency of the existing gas-based plants. The 
projects also reduce overall transmission and distribution losses. Environmental benefits of 
these projects include reductions of local pollutant emissions and greenhouse gas emissions. 
These benefits were, however, not considered in assessing the economic viability of the 
projects. 

 
F. Economic Feasibility of Projects 

 

11. Component 1. For the combined cycle conversion projects (component 1), incremental 
outputs will be generated using the exhaust gas from the existing gas turbine generators as fuel 
to operate the new HRSGs and steam turbines, thus increasing the overall efficiency of each 
power plant. 
 
12. In estimating the incremental amount of electricity supplied to consumers, the key 
technical parameters used in the study are the following: (i) plant load factor of 70%, (ii) plant 
availability of 92% (plant availability was calculated using recommended planned outage of 15 
days and 4% forced outage rate), (iii) auxiliary consumption of 3.90%, (iv) transmission loss of 
3.3%, and (v) distribution technical losses of 13.60% and nontechnical losses of 5.00%. 

 

13. The total incremental steam turbine capacity is 235 megawatts (MW) and the aggregate 
net energy supplied to consumers is 1,009 GWh. Considering that the projects will not use 
additional gas, the overall project economic internal rate of return (EIRR) is around 64.2%, 
which is significantly higher than the benchmark discount rate of 12.0%. 
 
14. Component 2. Transmission projects contribute to improved system reliability, removal 
of network operation constraints (thus freeing up constrained transmission generating 
capacities), and reduced losses. The relative contribution of these benefits differ from project to 
project and depends on the location of the project with respect to the grid network: 
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(i) Mymensingh–Tangail transmission line. The 132 kilovolt (kV) double circuit 
Mymensingh–Tangail transmission line will be connected to the bus connecting a 
power plant complex to Mymensingh through another 132 kV double circuit line. 
The complex has a 210 MW combined cycle power plant, and there is a plan to 
further construct another 360 MW combined cycle power plant in the medium 
term. In the very short term, the line frees up around 10 MW of constrained 
power capacity from the existing power plant complex with incremental electricity 
output that could be supplied to end users, which amounts to 44 GWh per year. 
The benefit of the transmission line was estimated based on the incremental 
power supply to different types of customers. The EIRR of the transmission line 
is estimated to be 21.1%.  

(ii) Brahmanbaria–Narsingdi transmission line. The 132 kV double circuit 
Brahmanbaria–Narsingdi transmission line will be connected to the transmission 
network evacuating power from Sylhet to Dhaka. The rationale of this project is to 
strengthen the Sylhet–Dhaka transmission capacity and reduce power 
congestion to facilitate higher capacity transfer from Sylhet. The average system 
loss reduction attributed to the project was estimated to be 5.25 MW, which 
translates to annual supply of 26 GWh. The value of the saved energy was used 
as the benefit of the transmission line. The EIRR of the transmission line is 
estimated to be 31.5%.   

(iii) Chandraghona–Rangamati–Khagrachari transmission line. Unlike the two 
other transmission line projects that will be connected to the high-voltage 
transmission network loop, the 132 kV Chandraghona–Rangamati–Khagrachari 
transmission line will supply power to new areas (Rangamati and Khagrachari) 
currently served mainly by a medium-voltage distribution network. In addition to 
increasing supply capacity, the new transmission line also improves system 
reliability and reduces system losses. The direct measurable benefit of the 
project is the elimination of system losses of the existing 33 kV line serving these 
two districts, which were estimated to be around 25 GWh per year. The value of 
the saved energy was used as the benefit of the transmission line. The EIRR of 
the transmission line is estimated to be 12.5%.  

 
15. Tranche 1. In the economic assessment of tranche 1 projects, costs related to capacity 
building activities (component 3) were included in the analysis. The economic feasibility of each 
project component and the total investment are shown in Table 1. The EIRR of tranche 1 
investments is relatively high, at 56.6%. The high EIRR is due to significant energy efficiency 
improvement and higher outage costs. Details of the economic analysis are given in the detailed 
economic analysis supplementary linked document.3 

 
Table 1: Economic Feasibility of Projects 

Item EIRR (%) 

1. Component 1 64.2 

2. Component 2 16.8 

3. Tranche 1 (combined components 1, 2 and 3) 56.6 
EIRR = economic internal rate of return. 
Source: Asian Development Bank estimates. 
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G. Sensitivity Analysis 
 

16. The impacts of the variation of project key parameters such as increase in capital and 
operation and maintenance (O&M) costs, decrease of project benefits, and implementation 
delay on project viability were also assessed. For components 1 and 2, variations in capital 
costs, O&M costs, and benefits do not significantly affect project EIRRs. Project implementation 
delay of at least 1 year could significantly reduce project EIRRs. With the assumed variations in 
key parameters, project EIRRs would not, however, drop below the benchmark rate of 12% 
indicating the robustness of the project benefits against potential changes in key variables. 
Table 2 shows the cost and benefit streams of the overall project.  
 

Table 2: Cost and Benefit Stream of Tranche 1 

Year 
Project Costs  

(Tk mn) 

Project Benefits (Tk mn) Net Benefits  
(Tk mn)  Component 1 Component 2 

1 15,124 0 0 (15,124) 
2 10,385 0 0 (10,385) 
3 2087 19,331 0 17,244 
4 947 19,461 1,705 20,219 
5 947 19,590 1,717 20,360 
6 947 19,720 1,728 20,501 
7 947 19,849 1,739 20,642 
8 947 19,979 1,751 20,783 
9 947 20,060 1,758 20,871 
10 947 20,141 1,765 20,959 
11 947 20,210 1,772 21,035 
12 947 20,303 1,779 21,135 
13 947 20,384 1,786 21,223 
14 947 20,465 1,794 21,312 
15 947 20,546 1,801 21,400 
16 947 20,627 1,808 21,488 
17 947 20,708 1,815 21,576 
18 947 20,789 1,822 21,664 
19 947 20,829 1,826 21,708 
20 947 20,869 1,829 21,752 
21 947 20,910 1,833 21,796 
22 947 20,950 1,836 21,840 
23 947 20,991 1,840 21,884 
24 947 20,991 1,840 21,884 
25 947 20,991 1,840 21,884 

 EIRR 56.6% 
  Source: Asian Development Bank estimates. 

H. Conclusion 
 
17. The analysis demonstrates that proposed investments under tranche 1 are economically 
viable and project benefits are stable against plausible changes in key variables. However, 
project implementation delay can significantly reduce project benefits. Tranche 1 uses advance 
contracting and advanced preparation of Development Project Performa to minimize 
implementation delays. 

 
 




