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DETAILED ECONOMIC ANALYSIS 
 
A. Background 
 
1. The economic evaluation of the proposed investments in Tranche 1 was carried out in 
accordance with the Asian Development Bank (ADB) Guidelines for the Economic Analysis of 
Projects.1 The evaluation covers two investment components of the project loan: Component 1 
for efficiency improvement of power plants, and Component 2 for transmission system 
strengthening. 
 
2. Component 1 comprises the: (i) conversion of Khulna power plant from 150 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 plants’ operational 
efficiency and increase their capacity by 50% which contributes to easing of the country’s supply 
capacity shortage. Baghabari Shahjibazar and Sylhet power plant conversions will be financed 
by the co-financiers. Regardless of the financing arrangements these plants were included in 
the economic analysis.  

 
3. Component 2 covers the following: (i) 100 km 132 kV double circuit Mymensingh-
Tangail (MT) transmission line and improvements to associated grid substations, (ii) 80 km 132 
kV double circuit Chandraghona-Khagrachari through Rangamati (CRK) transmission line and 
two new grid substations at Khagrachari and Rangamati, and (iii) 57 km 132 kV double circuit 
Brahmanbaria-Narshingdi (BN) transmission line through Nabinagar, and improvements to 
associated grid substations. These investments will serve to remove network operation 
constraints, reduce transmission losses and improve transmission system’s reliability. 
 
B. Economic Rationale 
 
4. Bangladesh has been experiencing chronic power supply shortage since the past 
decades. As early as 1990s with the country’s installed capacity was around 2,500 MW, a 
supply shortage of 340 MW had been reported. In 2011, the generation capacity reached 6,639 
MW but served peak demand was 4,890 MW. The unconstrained demand however was 
estimated to be 6,765 MW, indicating a supply deficiency of about 30% of the said demand. 
With this lack of capacity, the country has been facing frequent load shedding and during the 
summer of 2012 urban areas experienced supply interruptions between 5-10 hours per day. 
 
5. Power plants operated by public utilities are relatively old and inefficient. Around one-
fourth of Bangladesh Power Development Board’s (BPDB) power plants are more than 20 years 
old. Only to 91% of generation capacity is available due to ageing, forced outage and 
maintenance activities as well as gas supply shortages. This is however an improvement from 
the de-rated capacity of 72% in 2005. Capacity de-rating aggravated the power shortage and 
load shedding situation in Bangladesh. On the other hand, despite being predominantly natural 
gas-based, the average thermal efficiencies of BPDB-operated power plants are relatively low at 
around 31% compared with thermal efficiencies of more than 55% for advanced gas-based 
combined cycle power plants. 

 

                                                           
1
  ADB 1997. Guidelines for Economic Analysis of Projects. Manila. 
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6. In addition to deficient generation capacity, load shedding in some areas of the country 
were also caused by constrained transmission and distribution capacities. Power generation of 
some plants could not be fully evacuated due to overloaded network, and losses are high in 
very long transmission lines. For the gas producing region of Sylhet for example, current surplus 
generation capacity close to 200 MW could not be fully evacuated due to insufficient 
transmission capacity. Also, demand in most load centers are not met because of lack of 
substation capacities. Supply interruptions due to combination of ageing transmission facilities 
and overloaded network are also frequent. The recorded transmission interruptions for the fiscal 
year 2010-2011 were around 11 events with total duration of around 14 hours. The total 
unserved energy due to tripping, emergency outage and scheduled outage was reported to be 
9348 MWh in 2011. 

 

7. The government has been addressing the supply and transport capacity shortages and 
efficiency issues in meeting forecast electricity demand required to sustain the rapid economic 
growth in the country. The government’s power sector development vision aims to provide 
access to affordable and reliable electricity supply to all by year 2021, and pursues interventions 
to ensure uninterrupted and quality power supply for all.  Expansion of the country’s generation, 
transmission and distribution systems is required to achieve this target. In meeting this vision, 
generation capacity is programmed to rise to more than 22,000 MW by 2020. Over 2007-2011 
period generation capacity was expanded by 2,900 MW, of which 1,850 MW capacity was 
added by the private sector. Total investments in generation were about $1,200 million while the 
same in transmission was $600 million during this period. About $12.1 billion investment is 
required between 2012 and 2015 to expand the generation capacity, transmission expansion 
and distribution improvements. These medium term investments are critical to meet the growing 
power demand to sustain economic growth in Bangladesh. 

 

8. Bangladesh attracted private investments in large-scale power generation in early 2000 
but this was not sustained towards the middle and until the end of the decade. Since the past 3 
years however, there were renewed interests from the private sector and investments had 
started to pick-up. In the medium term (2012-2016), installed power capacity is projected to 
increase by 12,567 MW and the private sector is envisaged to contribute about 50% capacity 
additions. Despite the increasing role of the private sector in the power supply industry, the 
public sector will continue to play an important role in the medium- to long-terms. Given that the 
enabling business environment is weak in Bangladesh, attracting private sector investments is a 
challenge. 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 multi tranche financing facility will have a catalytic 
effect for the private sector to invest in the power sector of Bangladesh. 
 
C. Demand Analysis 
 
9. In the past 10 years, electricity demand grew annually by 7.1% while electricity 
generation had grown only by 4.9% per year. As a result, capacity shortage gap has been 
increasing. Over the next 10 years, electricity demand is forecast to grow at around 10% per 
year. The key challenge for the government is how to meet the projected demand in a least-cost 
manner. Among the key electricity consuming sectors, the residential sector accounted the 
highest consumption share of 48% in 2011. This was followed by industry with 29% and 
commerce with almost 10%. Agriculture contributed around 5%. Access to electricity services 
(share of households connected to the grid) in Bangladesh have increased to 50% in 2011 from 
around 47% in 2010. Electricity consumption reached 26,652 GWh in 2011 which is almost 
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double from 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 remains to have one of the 
lowest consumption per person in the world at 180 kWh in 2011. 
 
D. Least-Cost Analysis 
 
10. 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% share while domestic coal and hydropower had contributed about 2% each. The 
dominance of natural gas will continue while coal and liquid fuels will remain important in the 
next 5 years under the medium term power development plan. 
 
11. The average cost2 of generating power from these fuel sources in Bangladesh are the 
following: hydropower, Tk1.03 per kWh (Karnafuli Hydropower Station); natural gas, Tk2.37 per 
kWh (simple average of all gas-based power plants); coal, Tk5.53 per kWh; heavy fuel oil, 
Tk15.55 per kWh; and diesel oil, Tk22.89 per kWh. Excluding hydropower due to its limited 
potential, domestic natural gas represents the least-cost supply option for the country. With 
respect to the cost of generation from various types of natural gas-based power generation 
technologies, average costs of power generation in Bangladesh are the following: (i) steam 
turbine, Tk2.22 per kWh (average for 8 power facilities); (ii) gas turbine, Tk3.04 per kWh 
(average for 7 facilities); and (iii) combined cycle power plant, Tk1.724 per kWh (average of 2 
facilities). 

 

12. The combined cycle power conversion projects (Component 1) utilize heat recovery 
steam generators (HRSGs) and use steam turbines to produce electricity. The conversion of 
open cycle power plant to a combined cycle plant allows generation of 50% more power without 
burning additional gas. HRSGs and steam turbines 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 while at the same time minimizes the 
local air pollution and optimizes the use of domestic gas resources in Bangladesh. 

 

13. 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 as well as 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. 

 

14. The proposed transmission projects (Component 2) are those identified in the Power 
Sector Master Plan 2010. The three transmission projects and associated substation 
investments, while increasing transmission network capacity, also strengthen network reliability 
(remove network constraints, reduce transmission losses and specifically for the Mymensingh-
Tangail Transmission Line, provide single outage contingency for the existing network) and 

                                                           
2
 The costs here refer to financial costs which exclude the cost of environmental externalities.  Given that natural 

gas elase less pollutants per kWh, even if the pollutions costs are included, the conclusions will not change. 
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improve power quality. Thus, these projects form part of the long-term least-cost solution that 
promotes productive and dynamic efficiency in delivering electricity services in Bangladesh. 

 

E. Costs Benefits Analysis 
 
15. All costs and benefits in the analysis are expressed at 2012 prices. A domestic price 
numeraire was used, expressing all costs and benefits into local currency (Tk). The shadow 
exchange rate factor of 1.06 was used.  The study assumed that there are no significant 
distortions in the wage rates for skilled labor. On the contrary, a shadow wage rate of 0.80 was 
used to estimate the economic value of unskilled labor. Benefits of additional power in 
commercial sector were valued at resource cost savings. In determining the resource savings, 
typical sizes for diesel generators and hours of operation were used for each consumer 
category in calculating the levelized cost of diesel power. Diesel fuel cost used in the analysis is 
based on international prices.  These values are adjusted using SERF, when converted from 
foreign currency to local currency. Benefits of additional power to households were values as 
the relevant area under the demand curve. No shadow prices were used in estimating 
household benefits. 
 
16. Capital costs included physical 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. 

 

15. Valuation of Benefits. Various methodologies were used in valuing benefits of project 
outputs for different consumer categories. The aggregate benefit value was estimated as the 
weighted average for all consumer categories. 

 

(i) For residential consumers, the study used the methodology for estimating gross 
consumer benefit as the area under the demand curve (sales revenue and consumer 
surplus) (see figure 1). Consumer surplus was calculated using the following 
relationship, CS = 0.5 [P1 x (∆Q)2]/[ed x Q1] where P1 is the average retail tariff, ∆Q is 
the project output, ed is the absolute value of price electricity of demand, and Q1 is 
the total residential electricity demand without the project.  The study used -0.430, 
the Asian average for price elasticity of demand, as the proxy value for Bangladesh. 
For the power conversion projects with aggregate output of 1,009 GWh, consumer 
surplus totals to Tk 191.5 million or equivalent to Tk 0.19/kWh. The average 
residential electricity tariff used in the study is Tk 4.0 per kWh, while the projected 
electricity demand of 24,731 GWh (46% of 54,047 GWh) for 2015 in the Power 
Sector Master Plan 2010 was used in the analysis. 
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Figure 1: Estimation of Benefits of Incremental Power Supply to Households 
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Note: project revenue = Q1acQ2; consumer surplus = abc; total willingness to pay = Q1bcQ2 

 
(ii) For commercial consumers, project benefits were valued as resource cost savings 

considering fuel, fixed and variable operating costs of diesel generation. 
 

(iii) 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 per kilowatt-hour3. This was adjusted to 2012 
prices using the country’s consumer price index evolution. Because the outage cost 
represents the loss economic opportunity of power outages, no shadow prices were 
used to adjust the outage costs. 

 
(iv) The total project benefit was estimated as the weighted average benefit for all 

consumer categories using the shares from national sales data. The estimated 
weighted benefit value for conversion projects is 18.70 per kilowatt-hour for 2013. 

 
16. Environmental benefits. Combined cycle conversion and transmission projects 
considered under this multi-tranche facility investment are categorized as energy efficiency 
projects since these projects either improves the overall thermal efficiency of the existing gas-
based plants or 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 
owing to the data deficiencies. 

 
F. Economic Feasibility of Projects 

 

17. Component 1. For the combined cycle conversion projects (Component 1), incremental 
power will be generated using the exhaust gas from the existing gas turbine generators as fuel 

                                                           
3
 Nexant (USAID-SARI Energy Program.2003. Bangladesh: Economic Impact of Poor Power Quality on Industry, Delhi. 
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to operate the new HRSG and steam turbines, thus increasing the overall efficiency of each 
power plant. 

 

(i) In estimating the incremental amount of electricity supplied to the 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 3.9%, (iv) transmission loss of 3.3%, and (v) distribution technical 
and non-technical losses of 13.6% and 5.0%, respectively. 

 
(ii) Khulna. The 150 MW Khulna Gas Turbine Project is under implementation and 

expected to be completed in 2013. The waste heat of the power plant could 
support another 75 MW steam turbine without the use of additional fuel. Net power 
that could be supplied to end-users is estimated to be 322 GWh per year. 

 

(iii) Baghabari. The Baghabari 100 MW open cycle power generating unit no 2 has 
been in operation since 2001. An additional capacity of 50 MW can be sustained 
using the waste heat gas from the plant. The incremental supply from the new 
capacity is estimated to be 215 GWh per year. 

 

(iv) Sylhet. The 150 MW Sylhet open cycle power plant was recently commissioned in 
March 2012. The power plant is located in the main gas producing region in 
Bangladesh. An incremental capacity of 75 MW could be developed with the 
conversion of this facility into combined cycle power plant. The incremental power 
generation is estimated to be 322 GWh per year. 

 

(v) Shahjibazar. Shahjibazar is situated in the gas producing eastern region of 
Bangladesh and Shahjibazar generating units no 8 and no 9 have been in 
operation since 2000. Each unit has capacity of 35 MW and the exhaust heat from 
these two units could power an additional 35 MW steam turbine. The incremental 
generation from this new capacity is estimated to be 150 GWh per year. 

 

(vi) The total incremental HRSG capacity is 235 MW and the aggregate net energy 
supplied to the consumers amounts to 1,009 GWh. The aggregate costs and 
benefits streams of Component 1 projects are given in Table 1. 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%. Tables 1, 2, 3 and 4 of Appendix 1 show the cost benefit 
streams of individual power plants. 
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Table 1: EIRR for Component 1 
Million Taka 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output     

 2013  13,821 0  0  -13,821  

 2014  7,215 0  0  -7,215  

 2015  0 312  19,331  19,019  

 2016  0 312  19,461  19,149  

 2017  0 312  19,590  19,278  

 2018  0 312  19,720  19,408  

 2019  0 312  19,849  19,537  

 2020  0 312  19,979  19,667  

 2021  0 312  20,060  19,748  

 2022  0 312  20,141  19,829  

 2023  0 312  20,210  19,898  

 2024  0 312  20,303  19,991  

 2025  0 312  20,384  20,072  

 2026  0 312  20,465  20,153  

 2027  0 312  20,546  20,234  

 2028  0 312  20,627  20,315  

 2029  0 312  20,708  20,396  

 2030  0 312  20,789  20,477  

 2031  0 312  20,829  20,517  

 2032  0 312  20,869  20,557  

 2033  0 312  20,910  20,598  

 2034  0 312  20,950  20,638  

 2035  0 312  20,991  20,679  

 2036  0 312  20,991  20,679  

 2037  0 312  20,991  20,679  
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 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output     

 2038  0 312  20,991  20,679  

 2039  0 312  20,991  20,679  

       EIRR  64.2%  

EIRR = economic internal rate of return, O&M = operation and maintenance. 

 

18. Component 2. Transmission projects contribute to the improvement of system’s 
reliability, removal of network operation constraints (thus freeing up transmission constrained 
generating capacities) and reduction of losses. The relative contribution of these benefits differs 
from project to project and depends on the location of the project with respect to the grid 
network. 

 
(i) Mymensingh-Tangail Transmission Line. The 132 kV double circuit 

Mymensingh-Tangail (MT) transmission line will be connected to the bus 
connecting the RPCL power plant complex to Mymensingh through another 132 kV 
double circuit line. The complex has a 210 MW combined cycle power plant, and 
with a plan to further construct another 360 MW combined cycle power plant in the 
medium term. The MT line is envisaged to evacuate this additional power directly 
to Tangail instead of going through the overloaded Mymensingh-Kishorganj-
Ashuganj (MKA) line. 

 
(ii) The project includes two components that will address governance issues in the 

electricity sector in Nepal - (1) restructuring of NEA (financial and operational 
restructuring)  and (2) other sector reforms and project management (covering 
revised tariff regulations and cost recovery mechanism, establishment of 
autonomous and independent regulator for comprehensive tariff setting).  It is 
therefore suggested that governance be included as one of the project's thematic 
classification with subtheme economic and financial governance. Since the project 
does not have an apparent capacity development component, may we suggest that 
capacity development be replaced by governance in the project's thematic 
classification.At present, without the new 360 MW combined cycle power plant, the 
proposed MT line will provide reliability to the MKA line. In addition, based on 
PGCB’s operational practice, the existing 132 kV double circuit line connecting 
RPCL and Mymensingh can be loaded only up to maximum of 200 MW 
constraining the full operation of the power plants around it (RPCL complex). In the 
very short term, the MT line frees up around 10 MW of constrained power capacity 
from the existing RPCL power plant complex. Using the same technical 
assumptions in power conversion projects discussed above (load factor, plant 
availability, auxiliary consumption and transmission and distribution losses) the 
incremental electricity output that could be supplied to end-users amounts to 43 
GWh per year. 

 
(iii) While the MT line frees up generation capacity, the study also takes into account 

the cost of producing the additional power as project cost, in addition to the project 
capital investment and O&M costs. Since the RPCL complex is a combined cycle 
power plant, the study estimated the levelized economic cost of power generation 
from a typical combined cycle power plant. 
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(a) The study used the financial costs of a typical combined cycle power plant 
being considered in Bangladesh. Economic costs were estimated using the 
previously derived conversion factors and economic analysis was carried 
out based on the same technical assumptions as in the above conversion 
projects (Component 1). 

 
(b) For natural gas, the price of gas at the wellhead was calculated as the sum 

of the long-run marginal cost of gas extraction plus a Depletion Premium.  
Based on ADB’s Guidelines for Economic Analysis of Projects, the 
Depletion Premium for a given year was calculated using the following 
relationship:  DPt = ((PST-CSt) (1+r)t)/(1+r)T, where PST is the price of the 
substitute at the time of exhaustion, CSt is the extraction cost of present 
resource (assumed to be constant for all years), and T is the time of 
exhaustion of deposit. 

 
(c) The estimated life-cycle gas cost of $1.16 per thousand cubic feet was 

used as a proxy for the long-run marginal cost. It was assumed that 
domestic gas supplies will be fully exhausted by 2025, and would be 
replaced by imported liquefied natural gas (LNG), the price of which was 
assumed to equal the price of LNG imported to India. The long-run marginal 
cost of gas transmission and losses in transmission and compression were 
included in the calculations. Based on the above assumptions, the levelized 
economic cost was estimated to be Tk9.13 per kWh. 

 
(iv) Brahmanbaria-Narsingdi Transmission Line. The 132 kV double circuit 

Brahmanbaria-Narsingdi (BN) transmission line will be connected to the 
transmission network evacuating power from Sylhet to Dhaka. 

 
(a) The rationale of this project is to strengthen the Sylhet-Dhaka transmission 

capacity and reduce power congestion in order to facilitate higher capacity 
transfer from Sylhet. Sylhet is the main gas producing region in 
Bangladesh, and surplus capacity is accumulated in the area due to lack of 
power evacuation facilities. Also the main transmission network between 
Sylhet and Dhaka is relatively old and has reduced transmission capacity. 

 
(b) Load flow simulations were carried out with and without the project during 

peak and off-peak hours to determine the system improvement that could 
be attributed to the project. The proposed investment could potentially 
divert power flow from Shahjibazar substation thus reducing the flow to the 
heavily congested Ashuganj substation. The direct and measurable benefit 
of the project is the reduction of the total system losses. 

 
(c) The average system loss reduction attributed to the project was estimated 

to be 5.25 MW. This loss reduction was converted to electricity sales using 
the average network system loading and technical and non-technical 
distribution losses. This translates to annual supply of 26 GWh. 

 
(v) Chandraghona-Rangamati-Khagrachari Transmission Line. Unlike the two 

other transmission line projects that will be connected to the HV transmission 
network loop, the 132 kV Chandraghona-Rangamati-Khagrachari (CRK) 
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transmission line will supply power to new areas (Rangamati and Khagrachari) 
currently served mainly by a medium voltage distribution network. 

 
(a) Rangamati area is currently served by a 29 km 33 kV distribution line from 

Chandraghona. Khagrachari on the other hand is served by a 100 km 33 kV 
line from Hatazari. These medium voltage lines were constructed more than 
2 decades ago and there were no system upgrade and expansion carried 
out since then. 

 
(b) Power demand in these two areas is estimated to have grown rapidly. The 

estimated demand for 2011 in Rangamati area was 29 MW and for 
Khagrachari was 35 MW. Due to power evacuation facility constraint, the 
served demand in 2011 was only 8 MW and 15 MW. Thus the CRK line is 
expected to supply power to underserved and unserved consumers in 
these two hill districts. 

 
(c) Since the existing distribution network traverses through hilly areas, the 

incidence of fault was recorded to be high. In addition, due to very long 
distance, losses of the 33 kV line were found to be high. The new 
transmission line, in addition to increasing supply capacity, improves 
system reliability and reduces system losses. 

 
(d) The proposed CRK line is however not associated with investments in 

power generation capacity. Though there are several power plants being 
programmed to be constructed within Chittagong Division, it is not very 
clear when the actual investments will be done and whether there will be 
sufficient capacity to increase the supply to these hill districts in the short-
term. The direct measurable benefit of the project is the elimination of 
system losses of the existing 33 kV line serving these two districts. The 
aggregate technical losses were estimated to be around 25 GWh per year. 
These losses were converted into equivalent sales using the average 
distribution network technical (13.6%) and non-technical (5%) losses. The 
net benefit amounts to 20 GWh per year. 

 

(vi) The total benefits of the 3 transmission projects in the form of equivalent electricity 
sales amount to 89 GWh per year. These benefits were valued in similar manner 
as those in Component 1 project benefits. The benefits of each consumer category 
were estimated, (i) for residential customers, based on thearea under the demand 
curve, (ii) for commercial and agricultural customers, based on the resource cost 
savings, and (iii) for industrial customers, based on outage costs. Using the shares 
of each consumer category from national sales data, the weighted average benefit 
was calculated. This amounts to Tk 18.62 per kilowatt-hour for 2013. 

 
(vii) The costs and benefits streams of component 2 projects are shown in Table 2. The 

total economic rate of rate of these projects is at around 16.8%. Tables 5, 6 and 7 
of Appendix 1 show the costs and benefits stream of individual transmission 
projects. 
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Table 2: EIRR for Component 2 
(million Taka) 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M + 
Supply 

 Outputs    

 2013  1,016 0  0  -1,016  
 2014  3,026 0  0  -3,026  
 2015  1,612 0  0  -1,612  
 2016  0 635  1,705  1,071  
 2017  0 635  1,717  1,082  
 2018  0 635  1,728  1,093  
 2019  0 635  1,739  1,105  
 2020  0 635  1,751  1,116  
 2021  0 635  1,758  1,123  
 2022  0 635  1,765  1,130  
 2023  0 635  1,772  1,137  
 2024  0 635  1,779  1,145  
 2025  0 635  1,786  1,152  
 2026  0 635  1,794  1,159  
 2027  0 635  1,801  1,166  
 2028  0 635  1,808  1,173  
 2029  0 635  1,815  1,180  
 2030  0 635  1,822  1,187  
 2031  0 635  1,826  1,191  
 2032  0 635  1,829  1,194  
 2033  0 635  1,833  1,198  
 2034  0 635  1,836  1,202  
 2035  0 635  1,840  1,205  
 2036  0 635  1,840  1,205  
 2037  0 635  1,840  1,205  
 2038  0 635  1,840  1,205  
 2039  0 635  1,840  1,205  
 2040  0 635  1,840  1,205  
       EIRR  16.8%  
EIRR = economic internal rate of return, O&M = operation and maintenance. 

 
19. Tranche 1. In the economic assessment of Tranche 1 projects was assessed including  
the capacity building costs. The costs and benefits of all projects under Tranche 1 are shown in 
Table 3. The EIRR of tranche 1 investments is relatively high at 56.6%.  
 

Table 3: EIRR for Tranche 1 
(million Taka) 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M + 
Supply 

 Outputs    

 2013  15,124 0  0  -15,124  
 2014  10,385 0  0  -10,385  
 2015  1,756 331  19,331  17,244  
 2016  0 947  21,166  20,219  
 2017  0 947  21,307  20,360  
 2018  0 947  21,448  20,501  
 2019  0 947  21,589  20,642  
 2020  0 947  21,730  20,783  
 2021  0 947  21,818  20,871  
 2022  0 947  21,906  20,959  
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 Year  Costs  Benefits  Net Benefits  

  Capital O&M + 
Supply 

 Outputs    

 2023  0 947  21,982  21,035  
 2024  0 947  22,082  21,135  
 2025  0 947  22,170  21,223  
 2026  0 947  22,258  21,312  
 2027  0 947  22,346  21,400  
 2028  0 947  22,434  21,488  
 2029  0 947  22,522  21,576  
 2030  0 947  22,611  21,664  
 2031  0 947  22,655  21,708  
 2032  0 947  22,699  21,752  
 2033  0 947  22,743  21,796  
 2034  0 947  22,787  21,840  
 2035  0 947  22,831  21,884  
 2036  0 947  22,831  21,884  
 2037  0 947  22,831  21,884  
 2038  0 947  22,831  21,884  
 2039  0 947  22,831  21,884  
 2040  0 635  1,840  1,205  
       EIRR  56.6%  
EIRR = economic internal rate of return, O&M = operation and maintenance. 

 
G. Unquantified Benefits 

 
20. In addition to the quantified benefits described above, unquantified benefits could be 
substantial For transmission projects, the analysis only captured the immediate and easily 
quantifiable indicators. As mentioned earlier, these projects improve system’s reliability, remove 
network operation constraints and reduce network losses. Moreover, both power plant 
conversion and transmission improvement result in energy efficiency and consequent local air 
pollution and carbon emission reductions. Since the conventional project benefits adequately 
justify the economic viability of the said projects, these environmental benefits were not 
quantified. Data constraints would have made quantification of these benefits difficult as well. 
 
H. Sensitivity Analysis 

 
21. The impacts of the variation of project key parameters such as increase in capital and 
O&M costs, decrease of project benefits and implementation delay on project viability were also 
assessed. For Component 1 and 2, variations in capital costs, O&M costs and benefits do not 
significantly affect project EIRRs while project implementation delay of at least 1 year could 
have significant reduction on project EIRRs. With the assumed variations in key parameters, 
project EIRRs would not however drop below the benchmark rate of 12%. 
 

Table 5: Sensitivity Analysis 
Parameter Variation EIRR 

Component 1 Component 2 Combined 

A. Base case  64.2 % 16.8 % 56.6 % 
B. Capital cost +10 % 59.7 % 15.4 % 52.7 % 
C. Benefits -10 % 59.1 % 14.3 % 51.9 % 
D. O&M cost +20 % 64.1 % 16.3 % 56.4 % 
E. Implementation 
delay 

1 year 47.6 % 14.7 % 42.6 % 

EIRR = economic internal rate of return. 
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I. Conclusion 
 

22. Component 1. The EIRRs of all conversions projects are within the range of 60% to 68% 
(average of 64.2%), which are significantly high compared with the benchmark rate of 12%. 
These values are reasonable considering that incremental power capacities do not use 
additional fuel for power generation. In addition, with the acute power shortages in Bangladesh, 
the economic value of electricity, consequently outage costs, to the economy is considerably 
high. 

 
23. Component 2. Transmission projects, despite the limitations in quantifying the overall 
project impact to the economy, have EIRRs substantially higher than the reference discount 
rate. The average EIRR is 16.8%. The economic value of system reliability was not quantified 
for each project which is judged to be significantly important. For MT line, the project is 
envisaged to evacuate power from the planned capacity additions within Mymensingh area. The 
BN line potentially frees up constrained generation capacities from power plants from the gas 
producing regions. Similarly, significant benefits could arise from non-incremental consumption 
of electricity due to the CRK line. Due to unavailability of detailed technical information, these 
benefits were not included in the analysis. 

 
24. The sensitivity analyses show that the potential variation of key project parameters such 
as increase in capital and O&M costs, reduction of benefits and potential project implementation 
delay would not decrease the overall project viability. The results this confirms the economic 
viability of the proposed investments under the tranche 1. 
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Individual Project EIRR 
 

Table 1: EIRR for Khulna 225 MW 
(million Taka) 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output    

 2013  4,494 0  0  -4,494  
 2014  2,346 0  0  -2,346  
 2015  0 100  6,170  6,070  
 2016  0 100  6,211  6,111  
 2017  0 100  6,252  6,153  
 2018  0 100  6,294  6,194  
 2019  0 100  6,335  6,235  
 2020  0 100  6,376  6,277  
 2021  0 100  6,402  6,303  
 2022  0 100  6,428  6,328  
 2023  0 100  6,454  6,354  
 2024  0 100  6,480  6,380  
 2025  0 100  6,505  6,406  
 2026  0 100  6,531  6,432  
 2027  0 100  6,557  6,458  
 2028  0 100  6,583  6,483  
 2029  0 100  6,609  6,509  
 2030  0 100  6,635  6,535  
 2031  0 100  6,648  6,548  
 2032  0 100  6,660  6,561  
 2033  0 100  6,673  6,574  
 2034  0 100  6,686  6,587  
 2035  0 100  6,699  6,600  
 2036  0 100  6,699  6,600  
 2037  0 100  6,699  6,600  
 2038  0 100  6,699  6,600  
 2039  0 100  6,699  6,600  
       EIRR  63.3%  

 
Table 2: EIRR for Baghabari 150 MW 

(million Taka) 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output    

 2013  2,702 0  0  -2,702  
 2014  1,411 0  0  -1,411  
 2015  0 66  4,113  4,047  
 2016  0 66  4,141  4,074  
 2017  0 66  4,168  4,102  
 2018  0 66  4,196  4,129  
 2019  0 66  4,223  4,157  
 2020  0 66  4,251  4,184  
 2021  0 66  4,268  4,202  
 2022  0 66  4,285  4,219  
 2023  0 66  4,303  4,236  
 2024  0 66  4,320  4,253  
 2025  0 66  4,337  4,271  
 2026  0 66  4,354  4,288  
 2027  0 66  4,371  4,305  
 2028  0 66  4,389  4,322  
 2029  0 66  4,406  4,339  
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 2030  0 66  4,423  4,357  
 2031  0 66  4,432  4,365  
 2032  0 66  4,440  4,374  
 2033  0 66  4,449  4,383  
 2034  0 66  4,458  4,391  
 2035  0 66  4,466  4,400  
 2036  0 66  4,466  4,400  
 2037  0 66  4,466  4,400  
 2038  0 66  4,466  4,400  
 2039  0 66  4,466  4,400  
       EIRR           68.5%  

 
Table 3: EIRR for Sylhet 225 MW 

(million Taka) 
 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output    

 2013  4,680 0  0  -4,680  
 2014  2,444 0  0  -2,444  
 2015  0 100  6,170  6,070  
 2016  0 100  6,211  6,111  
 2017  0 100  6,252  6,153  
 2018  0 100  6,294  6,194  
 2019  0 100  6,335  6,235  
 2020  0 100  6,376  6,277  
 2021  0 100  6,402  6,303  
 2022  0 100  6,428  6,328  
 2023  0 100  6,454  6,354  
 2024  0 100  6,480  6,380  
 2025  0 100  6,505  6,406  
 2026  0 100  6,531  6,432  
 2027  0 100  6,557  6,458  
 2028  0 100  6,583  6,483  
 2029  0 100  6,609  6,509  
 2030  0 100  6,635  6,535  
 2031  0 100  6,648  6,548  
 2032  0 100  6,660  6,561  
 2033  0 100  6,673  6,574  
 2034  0 100  6,686  6,587  
 2035  0 100  6,699  6,600  
 2036  0 100  6,699  6,600  
 2037  0 100  6,699  6,600  
 2038  0 100  6,699  6,600  
 2039  0 100  6,699  6,600  
       EIRR  61.4%  

 
Table 4: EIRR for Shahjibazar 105 MW 

(million Taka) 
 Year  Costs  Benefits  Net Benefits  

  Capital O&M  Output    

 2013  1,944 0  0  -1,944  
 2014  1,015 0  0  -1,015  
 2015  0 46  2,879  2,833  
 2016  0 46  2,898  2,852  
 2017  0 46  2,918  2,871  
 2018  0 46  2,937  2,891  
 2019  0 46  2,956  2,910  
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 2020  0 46  2,976  2,929  
 2021  0 46  2,988  2,941  
 2022  0 46  3,000  2,953  
 2023  0 46  3,000  2,953  
 2024  0 46  3,024  2,977  
 2025  0 46  3,036  2,989  
 2026  0 46  3,048  3,001  
 2027  0 46  3,060  3,014  
 2028  0 46  3,072  3,026  
 2029  0 46  3,084  3,038  
 2030  0 46  3,096  3,050  
 2031  0 46  3,102  3,056  
 2032  0 46  3,108  3,062  
 2033  0 46  3,114  3,068  
 2034  0 46  3,120  3,074  
 2035  0 46  3,126  3,080  
 2036  0 46  3,126  3,080  
 2037  0 46  3,126  3,080  
 2038  0 46  3,126  3,080  
 2039  0 46  3,126  3,080  
       EIRR  67.1%  

 
Table 5: EIRR for 132 kV double circuit MT Transmission Line 

(million Taka) 
 Year  Costs  Benefits  Net Benefits  

  Capital O&M Supply  Output    

 2013  118 0 0  0  -118  
 2014  760 0 0  0  -760  
 2015  432 0 0  0  -432  
 2016  0 39 482  825  304  
 2017  0 39 482  830  309  
 2018  0 39 482  836  315  
 2019  0 39 482  841  320  
 2020  0 39 482  847  326  
 2021  0 39 482  850  329  
 2022  0 39 482  854  333  
 2023  0 39 482  857  336  
 2024  0 39 482  861  340  
 2025  0 39 482  864  343  
 2026  0 39 482  867  346  
 2027  0 39 482  871  350  
 2028  0 39 482  874  353  
 2029  0 39 482  878  357  
 2030  0 39 482  881  360  
 2031  0 39 482  883  362  
 2032  0 39 482  885  364  
 2033  0 39 482  886  365  
 2034  0 39 482  888  367  
 2035  0 39 482  890  369  
 2036  0 39 482  890  369  
 2037  0 39 482  890  369  
 2038  0 39 482  890  369  
 2039  0 39 482  890  369  
 2040  0 39 482  890  369  
       EIRR           21.1%  

 



4 Appendix 1 

 

 

Table 6: EIRR for 132 kV Double Circuit BN Transmission Line 
(million Taka) 

 Year  Costs  Benefits  Net Benefits  

  Capital O&M        

 2013  105 0  0  -105  
 2014  680 0  0  -680  
 2015  387 0  0  -387  
 2016  0 37  490  453  
 2017  0 37  493  456  
 2018  0 37  496  459  
 2019  0 37  500  462  
 2020  0 37  503  466  
 2021  0 37  505  468  
 2022  0 37  507  470  
 2023  0 37  509  472  
 2024  0 37  511  474  
 2025  0 37  513  476  
 2026  0 37  515  478  
 2027  0 37  517  480  
 2028  0 37  519  482  
 2029  0 37  521  484  
 2030  0 37  523  486  
 2031  0 37  524  487  
 2032  0 37  525  488  
 2033  0 37  526  489  
 2034  0 37  527  490  
 2035  0 37  528  491  
 2036  0 37  528  491  
 2037  0 37  528  491  
 2038  0 37  528  491  
 2039  0 37  528  491  
 2040  0 37  528  491  
       EIRR          31.5%  
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Table 7: EIRR for 132 kV Double Circuit CRK Transmission Line 

(million Taka) 
 Year  Costs  Benefits  Net Benefits  

  Capital O&M        

 2013  216 0  0  -216  
 2014  1,394 0  0  -1,394  
 2015  793 0  0  -793  
 2016  0 57  391  333  
 2017  0 57  393  336  
 2018  0 57  396  339  
 2019  0 57  399  341  
 2020  0 57  401  344  
 2021  0 57  403  346  
 2022  0 57  404  347  
 2023  0 57  406  349  
 2024  0 57  408  350  
 2025  0 57  409  352  
 2026  0 57  411  354  
 2027  0 57  413  355  
 2028  0 57  414  357  
 2029  0 57  416  359  
 2030  0 57  418  360  
 2031  0 57  418  361  
 2032  0 57  419  362  
 2033  0 57  420  363  
 2034  0 57  421  363  
 2035  0 57  422  364  
 2036  0 57  422  364  
 2037  0 57  422  364  
 2038  0 57  422  364  
 2039  0 57  422  364  
 2040  0 57  422  364  
       EIRR        12.5%  

 
 




