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ECONOMIC ANALYSIS  
 

A. Economic Rationale 
 

1. Project 1 of the Power Transmission Investment Program supports four subprojects: (i) 
the 500 kilovolt (kV)/220 kV Bac Ninh 2–Pho Noi transmission line in northern Viet Nam,1 (ii) the 
associated 500 kV/220 kV Pho Noi substation, (iii) the 220 kV Song May–Uyen Hung 
transmission line, and (iv) the 220 kV Phu My 2 Industrial Zone substation (the latter two located 
in southern Viet Nam). The four subprojects contribute to expanding Viet Nam’s power 
transmission network by adding 25.6 kilometers (km) to 500 kV transmission lines, 49.3 km to 
220 kV transmission lines, 1,200 megavolt-amperes (MVA) to 500 kV/220 kV substation 
transformer capacity, and 500 MVA to 220 kV/110 kV substation transformer capacity. The main 
economic benefits include (i) reductions of transmission system losses with the strengthening of 
the transmission network and (ii) increased power availability. As the four subprojects are 
integral to the countrywide power system expansion plan, the economic impact of the 
subprojects is evaluated from a national power system perspective in accordance with Asian 
Development Bank Guidelines for Economic Analysis of Projects.2 
 

1. Macroeconomic context 
 

2. From 2001 to 2010, economic growth in Viet Nam reached an average of 7% per year. 
Industry is the main driver of economic growth and expanding employment opportunities. It is 
projected that the sector will account for 41% of gross domestic product and 29% of the local 
workforce by 2015. In particular, due to the high concentration of industrial parks, the 
development of economic zones, and presence of major economically developed cities, many 
people migrate to the southeast and Red River Delta, the growing centers of economic 
development and employment opportunities. Per capita income reached $1,168 in 2010, and 
the poverty rate fell to 14.2%. The government implements measures to ensure that economic 
growth can be sustained at 7.5%-8.0% per year and per capita income can increase to $2,100 
by 2015.  
 

2. Sector Context 
 

3. Viet Nam’s rapid development has been accompanied by steadily growing demand for 
electricity, for both industrial development and private consumption. Consumption grew by an 
average of 14% annually during 2004–2010, substantially surpassing the economic growth rate 
of 7% per year in the same period. Demand for electricity is expected to continue growing by an 
average of 14% per year during 2011–2015 and 11% during 2016–2020. Electricity 
consumption is projected to increase from 85,932 gigawatt hours (GWh) in 2010 to 251,763 
GWh in 2020. 
 

4. In response to rapidly growing electricity demand, Viet Nam has approved multiple 
power generation projects. A total of 22,294 megawatts (MW) in generating capacity will be 
added during 2011–2015, and 35,087 MW added during 2016–2020. Electricity imports from the 
regional power trade are 3% of the total targeted generation capacity of 77,200 MW in 2020.  
 

5. With the rapid expansion of new power generation and electricity imports from 
neighboring countries, 500 kV and 220 kV transmission lines and associated substations need 
to be strengthened and developed to better balance regional power load systems by removing 
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transmission bottlenecks, facilitating power transfers, and reducing transmission system losses 
and voltage fluctuations. 
 

6. During 2011–2020, the transmission network is planned to be expanded by adding 8,372 
km of 500 kV transmission lines, 15,942 km of 220 kV transmission lines, 43,850 MVA of 500 
kV/220 kV substation transformer capacity, and 74,926 MVA of 220 kV/110 kV substation 
transformer capacity. The government has set targets to reduce technical transmission and 
distribution losses from 10% in 2010 to 9% in 2015 and 8% in 2020.  
 

3. Rationale for Public Sector Involvement 
 

7. In line with the gradual development of a competitive power market, a competitive 
generation market has been introduced. Foreign and domestic independent power producers 
are increasingly essential for attracting more investments in power generation. However, the 
government has specified that the national transmission network and large electricity-generation 
projects that are socioeconomically important for national defense and security will not be 
privatized. In addition, as long as effective regulatory processes and mechanisms are being 
developed, a publicly owned and operated transmission network can ensure more equitable 
access to transmission and distribution facilities for all competing power generators. Therefore, 
the National Power Transmission Corporation, the transmission company wholly state-owned 
through Vietnam Electricity, remains solely responsible for investment in and the construction, 
operation, and maintenance of the transmission network, including 500 kV and 220 kV 
transmission lines and substations.  
 

4. Demand Analysis 
 

8. Viet Nam has established a good planning framework through its power development 
master plans (PDMPs). In July 2011, the government approved PDMP VII, covering 2011–2020, 
with projections up to 2030. Under the planning framework of PDMP VII, electricity peak 
demand is projected to increase from 15,731 MW in 2010 to 45,199 MW in 2020. These 
projections of demand growth formed the bases for planning additional power-generating 
capacity and the expansion of the transmission network, including the four subprojects financed 
under tranche 1 of the Power Transmission Investment Program.  
 

5. Least-Cost Analysis 
 

9. The development of the power transmission system is determined by the location of 
existing and planned power plants. The Institute of Energy, under the Ministry of Industry and 
Trade, studies least-cost approaches to generation and transmission expansion for the country 
using integrated resource planning. With the selection of the optimal plant mix, transmission 
planning requires minimizing the cost of connecting the power plants with the load centers. 
Exhaustive engineering design and power system simulation calculations ensure robust and 
optimal transmission network development based on internationally proven technology for 
transmitting extra-high-voltage alternating current. Feasibility studies and detailed technical 
designs of subprojects fine-tune the higher-level plans and designs, taking into consideration 
environmental and social safeguards. For the economic analysis, the need to continuously 
develop power plants and transmission projects to meet projected demand is assumed under 
both the without-subproject and with-subproject cases.  
 

B. Project Economic Analysis 
 

1. Valuation of Project Costs 
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10. Project costs computed at constant 2011 prices include investment costs and costs for 
operation and maintenance (O&M). The total investment costs for the four subprojects in 
financial terms, excluding interest during construction and price contingencies, are estimated at 
VND 3,308 billion. Annual O&M costs are estimated at 2% of total investment cost. As the 
assumption is that power-generating capacity will be added and the transmission network 
expanded with or without the subprojects, the incremental cost of generation capacity and 
transmission network development, in addition to the four subprojects, was excluded from the 
analysis. 
 

11. Investment and O&M costs in financial prices are adjusted to reflect the economic 
resource cost of project inputs in terms of the domestic price numeraire. Costs are allocated into 
traded goods and services, non-traded goods and services, labor, and transfer payments (taxes 
and duties), then adjusted by the appropriate conversion factors for Viet Nam. The investment 
cost allocation is 50% for traded goods and services, 25% for non-traded goods and services, 
15% for labor,3 and 10% for taxes and duties. The O&M cost allocation is 30% for traded goods 
and services, 15% for non-traded goods and services, 45% for labor, and 10% for taxes and 
duties. Traded goods and services are multiplied by the shadow exchange rate factor of 1.1. As 
non-traded goods are assumed to reflect the economic prices, no conversion is applied. Labor 
is multiplied by the shadow wage rate factor of 0.9. Transfer payments and physical 
contingencies are excluded from the economic analysis. Applying the conversion factors to 
financial costs gives an overall economic investment cost of VND 3,093 billion and an economic 
O&M cost of VND 795 billion.  
 

2. Valuation of Project Benefits 
 

12. The data for estimating the economic benefits of the subprojects is based on the results 
of load-flow calculations for Viet Nam’s power system under the with- and without-subproject 
cases conducted by the Institute of Energy. The economic cost and benefit streams have been 
estimated up to 2030, which is in line with calculations and planned developments prepared for 
PDMP VII.  
 

13. The load-flow calculations determined that completing the 500 kV/220 kV Bac Ninh 2–
Pho Noi transmission line, the associated 500kV/220 kV Pho Noi Substation, and the 220 kV 
Song May–Uyen Hung transmission line will contribute to reducing transmission system losses 
through improved system reliability. The construction of 220 kV Phu My 2 Industrial Zone 
Substation will directly contribute to providing power to industries in the area.  
 

14. Transmission system loss reduction. The reduction in system losses is considered 
non-incremental as it can be avoided by constructing the (i) 500 kV/220 kV Bac Ninh 2–Pho Noi 
transmission line, the associated 500kV/220 kV Pho Noi Substation, and the 220 kV Song May–
Uyen Hung transmission line. The value of reduced transmission system losses was calculated 
at the marginal cost of avoided additional electricity supply needed to make up for the losses in 
the long-term if the subprojects are not implemented. Thus, the average long-run marginal cost 
of additional electricity supply (VND 1,803/kWh) was calculated as the sum of marginal 
generation cost of existing and new coal-fired power plants and back-up diesel-generated 
power.  
 

15. Increased power availability. The increase in power availability is considered 
incremental as the completion of the 220 kV Phu My 2 Industrial Zone Substation will mean that 
additional power can be provided to industrial consumers. Incremental electricity sales are 
valued at the average estimated tariff that industry consumers pay for electricity in that year. 
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The incremental benefit is the product of the incremental sales to the consumer group in 
gigawatt-hours and the estimated retail tariff.  
 

16. The benefit could include the extent of the consumer surplus, or the difference between 
what consumers would be willing to pay and what they actually pay. The consumer surplus 
portion of the benefits can be computed as half the difference of consumers’ total willingness to 
pay and the average retail tariff times the incremental supply. As the total willingness to pay is 
unknown, the price elasticity of electricity demand is used as a proxy to estimate the consumer 
surplus. The calculations revealed that the consumer surplus is too small to substantially affect 
the final results, so the surplus was excluded from the total cost–benefit analysis. 
 

17. The benefit estimates have been converted to economic prices. As non-incremental 
benefits represent cost savings, they have a different set of coefficients (the factor for traded is 
0.85, non-traded 0.05, and labor 0.1) from those applicable to the incremental benefit (the factor 
for non-traded is 1). As energy is internationally traded, the traded component of the non-
incremental component is high. The incremental benefit reflects willingness to pay, which is 
treated as non-traded.  
 

3. Economic Cost–Benefit Analysis 
 

18. As the four subprojects are integral parts of the countrywide power system expansion 
plan, the costs and benefits associated with them in the context of the national economy are 
aggregated to determine the economic net present value and the economic internal rate of 
return of the project. Table 1 presents the details of the cost and benefit streams. The project’s 
economic net present value is estimated at VND 4,773 billion and its economic internal rate of 
return is 28%.  
 

19. There is also an environmental benefit not captured in the economic cost–benefit 
analysis. Without the subprojects, existing coal-fired power plants would need to operate at 
higher capacity and additional coal-fired plants and/or diesel-generated power would need to be 
added to the system to meet electricity demand. The reduction of carbon emissions through 
avoidance of coal-and diesel-generated power was estimated by applying an average carbon 
emission factor for Viet Nam’s national grid system of 641 grams of carbon dioxide per kilowatt-
hour. Thus, implementing the subprojects avoids an estimated 23 million tons of carbon dioxide 
emissions.  
 

4. Sensitivity Analysis 
 

20. Sensitivity analysis of project economic net present value and internal rate of return was 
undertaken with respect to key risk factors and assumptions that may influence the viability of 
the project. The project is not sensitive to (i) an investment cost increase, (ii) a decrease in 
benefits, or (iii) both simultaneously (Table 1).  
 

Table 1: Sensitivity Analysis 

ENPV

(VND billion)
EIRR Switching Value Assumed Value

(i) 20% increase in investment cost 4,232 24.0% 180.0% 100%

(ii) 20% decrease in benefits 3,277 24.0% 65.0% 100%

(iii) +20% investment cost and -20% benefits 2,736 21.0%

SensitivityEconomic Return

Key Variable

 
EIRR = economic internal rate of return, ENPV = economic net present value. 
Source: Asian Development Bank estimates. 
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Table 1: Economic Cost–Benefit Analysis 
 
Year

Capital O&M Total Value Total
Additional 

Consumption
Value Consumption Surplus Total Net Benefit

VND billion MW GWh VND/kWh VND billion GWh VND/kWh VND billion VND billion VND billion VND billion

2012 1006.4 0.0 1006.4 0.0 0.0 1,803 0.0 0.0 1,181.0 0.0 0.0 0.0 -1,006.4

2013 1652.9 0.0 1652.9 0.0 0.0 1,803 0.0 0.0 1,378.0 0.0 0.0 0.0 -1,652.9

2014 192.1 24.3 216.5 11.6 73.1 1,803 141.7 260.0 1,476.0 383.8 5.7 389.5 314.7

2015 0.0 44.5 44.5 14.6 92.1 1,803 178.5 291.0 1,575.0 458.3 6.8 465.1 599.1

2016 0.0 44.5 44.5 14.3 90.6 1,803 175.6 323.0 1,673.0 540.4 8.0 548.4 679.5

2017 0.0 44.5 44.5 14.4 90.9 1,803 176.2 356.0 1,693.0 602.7 8.9 611.6 743.3

2018 66.6 45.8 112.3 14.6 92.3 1,803 178.9 388.0 1,713.0 664.6 9.9 674.5 741.1

2019 174.8 49.3 224.1 15.0 94.6 1,803 183.4 410.0 1,732.0 710.1 10.5 720.7 679.9

2020 0.0 49.3 49.3 15.4 97.4 1,803 188.8 429.0 1,732.0 743.0 11.0 754.0 893.5

2021 0.0 49.3 49.3 16.0 101.5 1,803 196.7 587.0 1,732.0 1,016.7 15.1 1,031.8 1,179.2

2022 0.0 49.3 49.3 16.7 105.7 1,803 204.9 727.0 1,772.0 1,288.2 19.1 1,307.4 1,462.9

2023 0.0 49.3 49.3 17.3 110.0 1,803 213.2 876.0 1,772.0 1,552.3 23.0 1,575.3 1,739.2

2024 0.0 49.3 49.3 18.0 114.6 1,803 222.1 1,036.0 1,870.0 1,937.3 28.7 1,966.1 2,138.9

2025 0.0 49.3 49.3 18.8 119.4 1,803 231.4 1,206.0 1,870.0 2,255.2 33.4 2,288.7 2,470.8

2026 0.0 49.3 49.3 18.9 119.9 1,803 232.4 1,316.0 1,969.0 2,591.2 38.4 2,629.6 2,812.7

2027 0.0 49.3 49.3 19.0 120.3 1,803 233.2 1,431.0 2,028.0 2,902.1 43.0 2,945.1 3,129.0

2028 0.0 49.3 49.3 19.1 120.8 1,803 234.1 1,551.0 2,028.0 3,145.4 46.7 3,192.1 3,376.9

2029 0.0 49.3 49.3 19.2 121.3 1,803 235.1 1,667.0 2,028.0 3,380.7 50.1 3,430.8 3,616.6

2030 0.0 49.3 49.3 19.3 121.8 1,803 236.1 1,805.0 2,067.0 3,730.9 55.3 3,786.3 3,973.1

Total 3,092.9 795.2 3,888.1 282.2 1,786.3 3,462.3 14,659.0 27,903.0 413.9 28,316.9 27,891.1

NPV 4,773

EIRR 28%

Costs Benefits

Avoided System 

Losses

VND billion

 
EIRR = economic internal rate of return, GWh = gigawatt-hour, kWh = kilowatt-hour, MW = megawatt, NPV = net present value, O&M = operation and 

maintenance.  
Source: Asian Development Bank estimates. 

 
 


