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FINANCIAL ANALYSIS  
 

A.  Introduction 

1. Financial analyses of the proposed tranche 1 subprojects were carried out in accordance 
with Financial Management and Analysis of Projects of the Asian Development Bank (ADB).1 
The incremental costs and benefits of each subproject were estimated over its economic useful 
life and used as the basis for calculating the financial internal rate of return (FIRR). Each 
subproject is considered financially viable if the FIRR meets or exceeds the project cost of 
funds, as estimated using the weighted average cost of capital (WACC). 
 

B. Key Assumptions 

2. The key assumptions employed in the financial analysis are summarized below. 
 

1. General 

3. Basis for costs and benefits. Subproject revenues and costs are estimated on an 
incremental basis and expressed in Vietnamese dong (VND) in constant 2011 prices. 
Incremental costs and benefits are those associated with the subproject less those under the 
without-project scenario. The without-project scenario assumes that the subprojects are not 
constructed. Incremental costs and benefits are estimated on an annual basis for each year 
ending December 31. Future monetary amounts are expressed in dong and converted to US 
dollar equivalent given assumed changes in the dong–dollar exchange rate over the economic 
useful life of each subproject. Changes in the exchange rate are assumed to be a function of the 
differential between the projected domestic and international inflation rates. 
 

4. Economic useful life. The operating life of the 220 kilovolt (kV) subprojects is assumed 
to be 25 years. The operating life of the 500 kV subprojects, which are required to meet higher 
construction and operating standards, is assumed to be 30 years. 
 

5. Revenue. Incremental revenue is calculated for each subproject over its economic 
useful life on the basis of the transmission charge paid to the subproject owner, the National 
Power Transmission Corporation (NPT), and the estimated incremental energy transferred that 
is attributable to each subproject. Real increases in the transmission charge are based on those 
required to meet NPT’s financial performance objectives. As the subprojects are not stand-alone 
facilities, but rather are integral parts of the NPT transmission network, achieving the increases 
in energy transfers cannot be entirely attributed to the subprojects. Instead, achieving these 
energy transfers will also require increases in capital and operating costs in related parts of the 
NPT network. Therefore, incremental revenues are allocated to each subproject on the basis of 
each subproject’s share of overall incremental costs required to generate the increase in 
revenue. 
 

6. Tax. The FIRR and WACC are calculated on an after-tax basis. Vietnam’s corporate 
income tax rate is 25%. 
 

2. 500 kV/220 kV Pho Noi Substation and Connections 

7. Economic useful life. The subproject construction period is the 2.5 years from January 
2012 to June 2014. However, the issuance of final payments to contractors is expected to 
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extend until the end of 2014. The subproject’s operating life is 30 years, from July 2014 to June 
2044. 
 

8. Costs. The estimated capital cost of the subproject is VND1,167.1 billion including 
physical contingencies, taxes, and duties. Additionally, to meet projected demand, the 
installation of a second 600 megavolt-ampere (MVA) auto-transformer will be required in 2019. 
The estimated cost of this second auto-transformer is VND200 billion. Annual subproject 
operating and maintenance costs are estimated at 2.0% of capital cost. 
 

9. Energy transfers. Incremental energy transfers, net of transmission losses, are 
projected at 1,260 gigawatt-hours (GWh) over the initial 6-month operating period, which is the 
second half of 2014. Net energy transfers are then projected to increase at an average annual 
rate of 8.5% from 2015 to 2020, from 2,960 GWh in 2015 to 4,445 GWh in 2020. With the entry 
of two new 500 kV substations into service over the 2015–2020 period, the growth in energy 
transfers through the Pho Noi Substation is expected to be lower after 2020. Based on a 
projected average growth rate of 4.7% from 2020 to 2030, energy transfers will reach 7,040 
GWh by 2030 and are assumed to remain constant thereafter. 
 

10. Revenue. Investments in other transmission assets are not required to achieve the 
projected energy transfers through the subproject substation. However, increases in the cost of 
operating and maintaining existing facilities would occur as a result of these energy transfers. 
On the basis of these additional costs, 80% of incremental revenue is allocated to the 
subproject. 

 

3. 500 kV/220 kV Bac Ninh 2–Pho Noi Transmission Line2 

11. Economic useful life. The subproject construction period is the 2.5 years from January 
2012 to June 2014. However, the issuance of final payments to contractors is expected to 
extend until the end of 2014. The subproject operating life is 30 years, from July 2014 to June 
2044. 
 

12. Costs. The estimated capital cost of the subproject is VND1,061.5 billion, including 
physical contingencies. Annual subproject operating and maintenance costs are estimated at 
2.0% of capital cost. 
 

13. Energy transfers. Incremental energy transfers, net of transmission losses, are 
projected at 950 GWh over the initial 6-month operating period, which is the second half of 
2014. Net energy transfers are projected to increase rapidly from 2015 to 2020, from 2,660 
GWh in 2015 to 9,230 GWh by 2020, which is the capacity of the transmission lines, meaning 
no further growth in energy transfers will occur beyond 2020. 
 

14. Revenue. To achieve the forecast energy transfers and associated incremental revenue, 
the construction of related facilities are required. These facilities are the 500 kV Bac Ninh 2 
Substation, 220 kV Bac Ninh 2–Bac Ninh transmission Line, and 220 kV Bac Ninh 2 (Tien Son) 
Substation. Based on the estimated capital and operating costs of these facilities, 31% of 
incremental revenue is allocated to the subproject. 
 

4. 220 kV Phu My 2 Industrial Zone Substation 

15. Economic useful life. The subproject construction period is the 2.5 years from January 
2012 to June 2014. However, the issuance of final payments to contractors is expected to 
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extend until the end of 2014. The subproject operating life is 25 years, from July 2014 to June 
2039. 
 

16. Costs. The estimated capital cost of the subproject is VND520.2 billion, including 
physical contingencies. Additionally, to meet projected demand, the installation of a third 250 
MVA auto-transformer will be required in 2018. The estimated cost of this third auto-transformer 
is VND78 billion. Annual subproject operating and maintenance costs are estimated at 2.0% of 
capital cost. 
 

17. Energy transfers. Incremental energy transfers, net of transmission losses, are 
projected at 560 GWh over the initial 6-month operating period, which is the second half of 
2014. Net energy transfers are projected to increase at an average annual rate of 11.9% until 
the capacity of the substation is reached in 2024. On this basis, net energy transfers increase 
from 1,260 GWh in 2015 to 3,475 GWh in 2024 and then remain constant over the remainder of 
the subproject operating life. 
 

18. Revenue. Investments in other transmission assets are not required to achieve the 
projected energy transfers through the subproject substation. However, increases in the cost of 
operating and maintaining existing facilities would occur as a result of these energy transfers. 
On the basis of these additional costs, 80% of incremental revenue is allocated to the 
subproject. 

 

5. 220 kV Song May–Uyen Hung Transmission Line 

19. Economic useful life. The subproject construction period is the 3 years from January 
2012 to December 2015. Additionally, final payments to contractors are expected to extend over 
the first half of 2016. The subproject operating life is 25 years, from January 2015 to December 
2039. 
 

20. Costs. The estimated capital cost of the subproject is VND300.9 billion, including 
physical contingencies. Annual subproject operating and maintenance costs are estimated at 
2.0% of capital cost. 
 

21. Energy transfers. Incremental energy transfers, net of transmission losses, are 
projected at 1,380 GWh in 2015, the initial year of subproject operations. Net energy transfers 
are then projected to increase at an average annual rate of 12.8% until the capacity of the 
transmission line is reached in 2020. On this basis, net energy transfers will be 2,515 GWh in 
2020 and in each year over the remainder of the subproject operating life. 
 

22. Revenue. To achieve the forecast energy transfers and associated incremental revenue, 
the construction of the 220 kV Uyen Hung Substation will be required. Based on the estimated 
capital and operating costs of these facilities, 50% of incremental revenue is allocated to the 
subproject. 
 

C. Weighted Average Cost of Capital 

23. The WACC is calculated as the weighted average cost of equity and debt used to fund 
the project. The cost of equity was estimated on the basis of the capital asset pricing model, 
which provides a methodology for estimating the required equity return as a function of the 
relative risk of the investment.  
 

24. The cost of equity was estimated on the basis of market data for the United States and 
Thailand with adjustments to approximate the differing market conditions in Viet Nam. The risk-
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free rate (Rf) is 2.92%, which is the current yield on the 10-year US Treasury note, while the 
estimated equity risk premium (Rm – Rf) on the Standard and Poor’s 500 Index is 5.17%.3 The 
equity risk premium is the estimated return on the overall equity market in excess of the risk-free 
rate. However, within this overall market, returns on individual stocks, or for groups of stocks 
within the same industry, can vary significantly. The volatility of returns on individual stocks or 
groups of stocks in relation to the overall market is measured by the equity beta. By definition, 
the market has a beta of 1.0, and individual stocks are ranked according to their volatility 
relative to the market; an equity beta of less than 1.0 indicates a lower level of volatility than the 
overall market, and a beta of more than 1.0 indicates relatively greater volatility of returns. 
 

25. The beta for NPT is approximated on the basis of data for 62 electricity utilities operating 
entirely or primarily in the United States as well as for 6 companies publicly listed on the Stock 
Exchange of Thailand that are engaged wholly or partly in electricity generation. The average 
asset beta for the 62 US utilities is 0.48, while that for the six Thai companies is 0.40. On this 
basis, the asset beta for NPT is assumed to be 0.45. Given the NPT capital structure, this is 
equivalent to an equity beta of 2.53. 
 

26. To reflect the differing market conditions between that of the US and Viet Nam, the 
return on equity is adjusted by the estimated risk premium for Viet Nam relative to the US, which 
is estimated at 6.00%.4 
 

27. Based on the capital asset pricing model methodology described above, the estimated 
cost of equity is 22.0% in nominal terms, which after adjusting for inflation is equivalent to a real 
cost of equity of 15.7% (Table 1).  
  

Table 1: Calculation of Weighted Average Cost of Capital 

 Financing Component 

Item Equity Debt Total 

Amount ($ million)
a
 35.2 120.0 155.2 

Weighting (%) 22.7 77.3 100.0 

After-tax nominal rate (%) 22.0 5.8  

After-tax real rate (%) 15.7 0.4  

Weighted real WACC (%) 3.6 0.3 3.9 

WACC = weighted average cost of capital. 
a
 Total project cost, including price contingencies and financial charges during implementation. 

Source: Asian Development Bank estimates. 

 
28. The cost of debt is estimated to be 5.8% in nominal after-tax terms, which is equivalent 
to a real after-tax rate of 0.4%. The cost of debt is estimated as the financial internal rate of 
return calculated from projected cash inflows and outflows on the proposed ADB loan. Although 
the proposed loan is denominated in US dollars, the cash flows have been converted to 
equivalent dong on the basis of the projected exchange rate in each year of loan drawdown and 
repayment. Therefore, the cost of debt incorporates the estimated foreign exchange exposure of 
the loan, as borne by NPT. 
 

29. Given the estimated costs of equity and debt, and the relative proportions of equity and 
debt in the project capital structure, the WACC is calculated at 3.9% (Table 1). 

                                                
3
  The equity risk premium on the Standard and Poor’s 500 is calculated as the average of estimated US equity 

premium for each month over 12-month period from August 2010 to July 2011. It is estimated by Dr. Aswath 
Damodaran (http://pages.stern.nyu.edu/~adamodar/). 

4
  Estimated by Dr. Aswath Damodaran as of January 2011 

(http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/ctryprem.html). 
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D. Subproject Financial Evaluation 

30. The FIRRs for all four subprojects exceed the 3.9% WACC, meaning that all subprojects 
are financially viable (Table 2). The FIRRs range from a low of 11.7% for the 500 kV/220 kV Bac 
Ninh 2-Pho Noi transmission lines to a high of 17.6% for the 220 kV Song May–Uyen 
transmission line. As the FIRRs exceed the WACC, and the financial net present value figures 
are all positive, they generate a net financial surplus for the NPT. 

Table 2: Results of Financial Analysis 

Item 

FIRR  

(%) 

WACC 

(%) 

FNPV 

(VND million) 

500 kV/220 kV Pho Noi Substation 16.2 3.9 3,117.6 

500 kV/220 kV Bac Ninh 2-Pho Noi transmission line 11.7 3.9 1,451.2 

220 kV Phu My 2 Substation 17.2 3.9 1,449.0 

220 kV Song May–Uyen Hung transmission line 17.6 3.9 757.9 

FIRR = financial internal rate of return, FNPV = financial net present value, WACC = weighted average cost of 
capital. 
Source: Asian Development Bank estimates. 

 

E. Sensitivity Analysis 

31. An analysis was undertaken to test the sensitivity of the FIRR and financial net present 
value to adverse changes in selected variables. The variables tested were (i) increase in capital 
costs; (ii) decrease in subproject revenue; (iii) increase in subproject operating and maintenance 
costs; and (iv) delays in completing construction, which increases project costs and delays 
revenues. The results of the sensitivity analysis are summarized in Table 3. 
 

Table 3: Sensitivity Analysis Results 

  Financial Internal Rate of Return (%) 

Key Variable Change PN-SS PN-BC-TL PM-SS SM-UH-TL 

 Base Case 16.2 11.7 17.2 17.6 

Increase in capital cost +10% 15.0 10.7 16.0 16.3 

Reduction in revenues –10% 14.9 10.6 15.9 16.2 

Increase in O&M Costs +10% 16.1 11.5 17.1 17.5 

Combination of 1+2+3  13.6 9.5 14.6 14.9 

Construction delay 1 year delay in first year with 
10% cost overrun 

15.3 11.4 16.6 16.8 

Construction delay 1 year delay in last year with 
10% cost overrun 

14.3 10.7 15.4 15.5 

Combination of 2+6  13.1 9.7 14.2 14.3 

O&M = operation and maintenance, kV = kilovolt, PN-BC-TL = 500 kV/220 kV Bac Ninh 2-Pho Noi transmission line, 
PM-SS = 220 kV Phu My 2 substation, PN-SS = 500 kV/220 kV Pho Noi substation, SM-UH-TL = 220 kV Song May–
Uyen Hung transmission line. 
Source: Asian Development Bank estimates. 
 

32. The analysis indicates that the subprojects remain financially viable across all adverse 
outcomes tested. Even when these outcomes are combined, the subproject FIRRs remain 
significantly above the WACC. For example, 10% increases in both capital and operating costs 
in combination of with a 10% reduction in revenue reduces the FIRR for the 500 kV/220 kV Pho 
Bac Ninh 2-Pho Noi transmission line from 11.7% to 9.5%, still well above the 3.9% cost of 
capital.  


