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ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The project team carried out the economic analysis of the Dhaka and Western Zone 
Transmission Grid Expansion Project in accordance with Asian Development Bank (ADB) 
guidelines.1 The analysis measured the costs and benefits of the project in 2019 constant prices. 
The economic internal rate of return (EIRR) was calculated by comparing the “with-project” and 
“without-project” scenarios. The analysis converted all financial prices into economic prices by 
applying the corresponding conversion factors, and included a sensitivity analysis to ascertain the 
robustness of the investment. 

2. The project will expand and improve the functionality of the transmission system by            
(i) constructing 40 kilometers (km) of long transmission lines and 4,450 megavolt-amperes (MVA) 
of substations in Greater Dhaka (component 1); (ii) constructing 368 km of long transmission 
lines, 3,070 MVA of substations, and 20 bay extensions in the western zone (component 2); and 
(iii) strengthening the institutional capacity of Power Grid Company of Bangladesh Limited 
(PGCB) through installation of an enterprise resource planning system and establishment of a 
drone inspection center (component 3). 
 
B. Rationale 
 

3.  Bangladesh is evolving into a middle-income country and its economic structure is 
gradually shifting from agriculture to manufacturing and services. Availability of an uninterrupted 
and reliable power supply is essential. Therefore, the government has undertaken massive steps 
toward increasing the power supply to meet the increasing demand for power. Bangladesh has 
made major strides in increasing the power supply, as generation capacity grew from 4,952 
megawatts (MW) in 2009 to more than 21,169 MW as of February 2019. During this same period 
the total number of consumers increased from 10.8 million to 33.0 million. In 2011, only about 
50% of the population had access to electricity; by 2018, this figure had increased to 91%.2 
Despite these impressive achievements, Bangladesh must continue to increase generation 
capacity and expand the transmission and distribution networks to meet the rapidly growing 
demand for power in the country.  
 

4. To mitigate the demand–supply gap and reduce load shedding, the government of 
Bangladesh published the Power System Master Plan (PSMP) 2016, which estimated that peak 
demand would reach 19,900 MW by 2025 and 28,000 MW by 2030.3 To meet the projected 
annual demand growth of about 13% during 2018–2020 and 10% during 2020–2030, about 
25,000 MW of new generating capacity would be required during 2019–2030. The power 
generation plan in the PSMP envisages adding about 15,142 MW new generation addition from 
2018 to 2021. The government plans to develop and commission mega power plant projects in 
the western zone by 2024.4 Therefore, it needs to increase the capacity of the power transmission 
network to evacuate power from these upcoming power plants to load centers (e.g., Greater 

 
1 ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
2  Government of Bangladesh, Ministry of Power, Energy and Mineral Resources, Power Division, Power Cell. 

Bangladesh Power Sector at a Glance. (accessed 11 March 2019). 
3 Ministry of Power, Energy and Mineral Resources. 2016. Power System Master Plan 2016. Dhaka 
4 Payra 1320 MW power plant in Patuakhali, Rupsha 800 MW power plant in Khulna, and Rampal 1320 MW power 

plant in Khulna. Western zone of Bangladesh comprises of the divisions of Rangpur, Rajshahi, Gopalganji, Khulna, 
Barishal. 

 

http://www.adb.org/Documents/RRPs/?id=51137-003-3
https://www.adb.org/documents/guidelines-economic-analysis-projects
http://www.powercell.gov.bd/site/page/d730f98d-8912-47a2-8a35-382c4935eddc/Power-Sector-At-a-glance
https://powerdivision.portal.gov.bd/sites/default/files/files/powerdivision.portal.gov.bd/page/4f81bf4d_1180_4c53_b27c_8fa0eb11e2c1/(E)_FR_PSMP2016_Summary_revised.pdf
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Dhaka and economic development zones) in a timely manner. Without the proposed project, it 
will not be possible to fully evacuate power generated from some plants because of the limited 
capacity of the transmission grid and high transmission losses. 
 
5. Rationale for public involvement. PGCB, a state-owned enterprise, is the sole company 
responsible for power transmission in the country.5 The transmission system is at the core of 
energy sector’s operation; a strong and smart transmission system improves national energy 
security and supports economic growth. Therefore, strong justification exists for publicly financed 
transmission investments that will help reduce the cost of power, increase generation capacity, 
and/or facilitate competition in the power market.   
 
C. Demand Analysis 
 
6. Overall. From 2009 to 2018, maximum electricity demand rose annually by 9.7% while 
installed generation capacity grew 11.8% per year on average.6 The PSMP 2016 estimated that 
the annual demand growth rate will be about 12.2% during 2019–2023, 8.7% during 2023–2030, 
and 6.3% during 2030–2041. Meeting this demand will require about an additional 23,909 MW of 
new power generating capacity during 2017–2041. The PSMP projects the annual average 
growth rate of energy demand to be 10.6% during 2019–2023, and projects total energy demand 
at 224,507 gigawatt-hours (GWh) in 2030 and 423,401 GWh in 2040.  
 
7. Greater Dhaka and western zone. Greater Dhaka, with a population of more than 
13 million, consumed about 40% of the total electricity generated in the country in 2018. Demand 
for electricity in Greater Dhaka has been increasing more rapidly than in other parts of the country. 
It is estimated that the demand for electricity of the Greater Dhaka’s two distribution utilities will 
increase to about 19,000 MW by 2041 (footnote 6).7 In the western zone, in areas of Gopalganj, 
Faridpur and Barishal, large-scale industrial development activities are expected after the ongoing 
Padma Bridge project is completed.8 The Barishal–Bhola region will become special economic 
zones in Bangladesh and it is expected that the demand for electricity in this area will rise 
significantly. Adequate and affordable electricity is essential in the Barishal and Bhola special 
economic zones and will lure investors and create more investment opportunities.  
 
D. Alternative Analysis 
 
8. The government prepared transmission infrastructure development plans to determine 
whether the proposed transmission project is the most efficient and cost-effective transmission 
option in terms of location and capacity. A long-term transmission plan developed under the 
PSMP 2016 considered alternative options before PGCB’s selection of new transmission lines 
and substations commenced under the project. PGCB further updated and revised the 
transmission plan in the PSMP 2016 to maintain the quality of the energy supply to meet the 
requirements of both end-use customers and suppliers. PGCB assessed alternative alignments 
for power transmission network options and selected and recommended the least-cost alignment 
options for the project. The proposed transmission components under the project are among 
those identified in the PSMP 2016. Thus, the project forms part of the long-term, least-cost 
solution to deliver electricity in Bangladesh. 

 
5 World Bank. 2004. Public and Private Sector Roles in the Supply of Electricity Services. Washington. 
6 Government of Bangladesh. Bangladesh Power Development Board. Annual report 2017-2018. Dhaka. 
7 Greater Dhaka’s two utilities are Dhaka Electricity Supply Company Limited (DESCO) and Dhaka Power Distribution 

Company Limited (DPDC). 
8 The Padma Bridge is a multipurpose road–rail bridge across the Padma river, linking the southwest region to northern 

and eastern regions. 
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E. Cost–Benefit Analysis 
 

9. Assumption. Cost–benefit analyses were carried out separately for component 1 and 
component 2. The cost of component 3 (strengthening institutional capacity) was included in the 
cost–benefit analyses. The analyses of each component used the following assumptions: 
 

(i) All costs and benefits are expressed in 2019 constant prices and converted using 
a currency exchange rate of $1 = Tk84.12. 

(ii) The analyses covered 2020 to 2049, including 5 years of construction and 25 years 
of operations for all project assets. 

(iii) Transmission loss rates were assumed to be 2.76% and distribution loss rates 
were assumed to be 9.89%.9 

(iv) The analysis assumed the following consumption patterns for Dhaka: 36% 
household, 46% industrial, 18% commercial, and 0% agriculture. For the western 
zone, the analysis assumed 44% household, 46% industrial, 9% commercial, and 
1% agriculture. 10 

(v) All costs and benefits are valued using the domestic price numeraire in 
Bangladesh. Tradable inputs are adjusted by the shadow exchange rate factor of 
1.03,11 while unskilled labor is adjusted by a shadow wage rate factor of 0.75.12  

(vi) The value of carbon dioxide (CO2) emission reduction is calculated based on $38.5 
per ton in 2019 prices and increased by 2% annually in real terms.  
 

1. Economic Benefits 
 

10. In the without-project scenario, there will be no way to fully transfer electricity produced 
by power plants under construction in the western zone to end users. Agricultural consumers 
would face persistent power outages, especially during peak irrigation season, and would have 
to rely on expensive diesel-powered irrigation pumps. Industry customers would have to pay more 
to generate electricity with costly backup power generators to meet their consumption needs. 
Without a reliable power supply, industrial activities may not be fully realized. In the with-project 
scenario, electricity will flow to scattered areas and unserved power demand will be met through 
expanded transmission networks.  

 

11. The economic benefits of the project include (i) benefits derived from electricity 
consumption of new customers divided into non-incremental benefits (that is, replacement of 
substitutes such as diesel) estimated at resource cost savings, and incremental benefits due to 
increased electricity consumption valued at willingness to pay; (ii) benefits derived from 
incremental consumption of existing customers valued at willingness to pay; and (iii) reduced 
transmission losses and related environmental benefits through the CO2 emission reductions. 
Transmission loss reduction is considered a non-incremental benefit, and is estimated at resource 
cost savings. PGCB has forecasted incremental outputs in the with-project scenario based on 
growth of electricity demand in each substation and daily demand profiles in each substation. 

 
9 Bangladesh Power Development Board. 2018. Annual Report FY2017-2018. Dhaka. 
10 Dhaka Electricity Supply Company Limited. 2018. Annual Report FY2017-2018. Dhaka; and Bangladesh Power 

Development Board. 2018. Annual Report FY2017-2018. Dhaka. 
11 Government of Bangladesh, Ministry of Finance. Bangladesh Economic Review 2017. Dhaka. 
12 Shadow wage rate factor = Tk248/day (average wage for unskilled laborers in all industries) / Tk330/day (practiced 

wage rate paid by contractors to unskilled labors). Bangladesh Bureau of Statistics. Statistical Pocket Book 
Bangladesh 2015. Dhaka. 

 



4 
 

 

12. Incremental and non-incremental benefits. The economic analysis estimated 
incremental benefits for new customers by using the semi-log demand function for electricity.13 
The analysis valued incremental benefits for existing customers at willingness to pay which 
consists of incremental sales revenues and the consumer surplus (that is, the difference between 
the price that consumers pay and the price that they are willing to pay). The analysis calculated 
sales revenues using incremental output and average retail tariff. The consumer surplus was 
estimated using the following equation: consumer surplus = 0.5[P1 (ΔQ)2] / [ed Q1] = 0.5 [ΔQ.ΔP] 
where P represents price and Q denotes energy consumption (in electricity equivalent).14 For 
non-incremental benefits, the analysis considered alternative sources of energy supply. In 
determining the value of non-incremental outputs, the analysis took into consideration resource 
cost savings from the main consumer categories. The analysis estimated the aggregate project 
benefit as the weighted average benefit for all consumer categories. 
 

13. System-loss savings and environmental benefits. The analysis assumed that the 
proposed high voltage transmission lines would reduce system losses from 9.89% to 2.76% for 
the half of the total energy served by new stations.15 Total savings as a result of reduced system 
losses would amount to 840 GWh annually from 2036 onwards, with savings estimated at 
resource cost savings. Reduced system losses would also generate environmental benefits by 
reducing CO2 emissions. The analysis estimated the reduction of CO2 emissions using the grid 
emission factor of Bangladesh, i.e. 0.648 tons of CO2 per megawatt-hour.16 The annual average 
CO2 emission reduction expected from the project upon full implementation is 455,785 tons of CO2.17 
 

2. Economic Cost 
   

14. The economic costs of the project include (i) capital costs (including capacity 
development); (ii) transmission and distribution costs; (iii) operation and maintenance costs; and 
(iv) costs of electricity supply. The analysis categorized costs and benefits into traded goods, 
nontraded goods, foreign skilled labor, local skilled labor, and local unskilled labor, and adjusted 
these costs with conversion factors. The analysis estimated capital costs at Tk42.4 billion in 
economic prices, excluding taxes and duties, price contingency, and financing charges during 
construction. The cost of supply was estimated based on average bulk electricity supply costs—
considered a conservative proxy of supply costs.18 Various type of power generating plants would 
supply power for the proposed transmission lines. 
 

3. Results  

15. The economic analysis confirms that the proposed project is economically viable. The 
overall EIRR for the proposed project is 21.1% (21.4% for component 1 and 19.7% for component 
2) and the economic net present value for the project is Tk70,843 million (Tk37,720 million for 
component 1 and Tk33,123 million for component 2). Removing the environmental benefits, the 

 
13 ADB. July 2002. Measuring Willingness to Pay for Electricity. Manila. 
14 ADB. 2013. Cost-Benefit Analysis for Development A practical guide. Manila 
15 System losses for the medium-voltage network in Bangladesh are 9.89% whereas losses for the high-voltage 

network are just 2.76%. 
16 International Financial Institution (IFI). July 2016. IFI (Interim) Dataset of Harmonized Grid Factors. Washington.  
17 The cost–benefit analysis captured only direct CO2 emission reductions from savings resulting from reduced system 

losses. The environmental cost of indirect CO2 emissions from the power supply for the project was estimated at 
Tk66.760 billion. Grid emission factor (tCO2/MWh) is a measure of CO2 emissions intensity per unit of electricity 
generation in the grid system. 

18 Average bulk electricity supply cost in FY2017-2018 is Tk6.5 per kWh (Bangladesh Power Development Board. 
2018. Annual Report FY2017-2018. Dhaka). 

 

https://www.adb.org/publications/measuring-willingness-pay-electricity
https://www.adb.org/sites/default/files/institutional-document/33788/files/cost-benefit-analysis-development.pdf
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overall EIRR for the project declines to 19.3% (19.7% for component 1 and 18.9% for component 
2) and the economic net present value declines to Tk58,101 million (Tk31,158 million for 
component 1 and Tk26,943 million for component 2).  
 

Table 1: Calculation of Economic Internal Rate of Returna (Tk million) 

Year 
Benefit Cost 

Net Benefit 
Incremental 

Non-
incremental 

Environ 
mental 

Capital 
Cost of 
supply 

T&D 

2020 - - - 1,831 - - (1,831) 
2021 - - - 9,904 - - (9,904) 
2022 - - - 17,576 - - (17,576) 
2023 - - - 11,118 - - (11,118) 
2024 246 4,979 651 1,953 337 21 3,564 
2025 8,037 9,068 837 - 11,202 558 6,182 
2026 15,725 13,146 1,030 - 20,881 1,080 7,939 
2027 17,869 15,168 1,153 - 24,351 1,266 8,573 
2028 22,524 17,767 1,314 - 31,604 1,575 8,427 
2029 29,128 21,897 1,470 - 40,279 2,082 10,134 
2030 44,262 29,712 1,753 - 58,759 3,123 13,845 
2035 74,715 47,669 2,494 - 96,463 5,365 23,079 
2040 74,825 47,787 2,756 - 96,614 5,375 23,379 
2045 74,825 47,787 3,043 - 96,614 5,375 23,666 
2049 74,825 47,787 3,293 - 96,614 5,375 23,916 

ENPV      Tk70,843million 
EIRR       21.1% 

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, T&D = transmission and 
distribution.  
a Only selected years shown for brevity.  
Source: Asian Development Bank estimates. 
 

F. Sensitivity Analysis 
 

16. The economic analysis examined the sensitivity of the EIRR to adverse changes in six 
inputs for the overall project, and the results are summarized in Table 2. The analysis indicates 
that the proposed project would exceed the minimum EIRR requirement of 9% in all cases. The 
project remains robust in the face of these adverse changes to key input parameters. 
 

17. Cost of electricity supply and fuel prices are the most sensitive inputs for the project. 
However, the negative impact from the cost increase of electricity supply and positive impact from 
the decrease of fuel price can be offset since both are correlated and affected from the 
international market at the same time. Delays in the completion of planned power plants could 
also cause benefits of the project to be delayed. However, the analysis showed that the project 
could remain economically viable if faced with delays 6 years or less .   
 

Table 2: Sensitivity of EIRR to adverse changes in key input parameters 

Input parameter 
Variat_

ion 
EIRR Switching 

Component 1 Component 2 Overall Value 

 Base case 
 

21.4% 20.7% 21.1%  
1 Capital costs (increased) 10% 20.2% 19.4% 19.8% 216% 
2 Reduced system losses (decreased) (10%) 20.2% 19.4% 19.8%   (80%) 
3 Power output (decreased) (10%) 20.5% 20.2% 20.4%  (160%) 
4 Cost of electricity supply (increased) 10% 14.0% 17.6% 15.8%   18% 
5 Fuel price (decreased) (10%) 18.6% 18.1% 18.4%   (34%) 

6 Delay in commissioning 1 year 18.8% 18.2% 18.5%  6 years 

( ) = negative  
Source: Asian Development Bank estimates. 


