
Hunan Xiangjiang Inland Waterway Transport Project (RRP PRC 43031) 

FINANCIAL ANALYSIS 
 
1. The financial analysis and projections for the Hunan Xiangjiang Inland Waterway 
Transport Project were accomplished in accordance with the Asian Development Bank (ADB) 
Guidelines for the Financial Management and Analysis of Projects. The improvement of 
navigation on the Xiang River, which is the primary output of the project, will have no expected 
income and therefore should be considered a nonrevenue output. The inclusion of power 
generation in the project will help generate revenue to soften the fiscal impact of inland shipping 
development. 
 
A. Financial Performance 
 
2. The establishment of the Hunan Xiangjiang Navigation Construction and Development 
Company (XNCD) was authorized by the Hunan provincial government (HPG) and it was 
created by the Hunan provincial department of transport (HPDOT) in November 1994. This 
state-owned corporation is responsible for implementing and managing the operations of Xiang 
River navigation infrastructure projects. In 2001, XNCD satisfactorily completed the Hunan 
component of the first World Bank-financed inland waterway project in the PRC—the Dayuandu 
navigation and hydropower complex. In 2008, XNCD also successfully concluded the World 
Bank’s inland waterway project, the Zhuzhou navigation and hydropower complex. 
 
3. Income from power generation at the Dayundu and Zhuzhou complexes has fully met 
the operating costs of the facilities, as well as administration expenses and repayment of debt. 
In line with its policy to promote inland waterway transport (IWT), the HPG does not charge 
vessels for the use of ship locks, such as the one to be constructed as part of the ADB 
navigation-cum-hydropower project. It wants to increase IWT traffic on the Xiang River, and 
believes that power generation will be a good source of income for financing the lock’s 
construction and operating expenses. This strategy was agreed upon with ADB during 
preparation of the proposed project. 
 
4. XNCD has a staff of 120 to manage the Dayuandu complex, the Zhuzhou complex, and 
the forthcoming construction of the Tugutang complex, as well as the river dredging and 
construction of cargo berths to be undertaken as part of the ADB project. More than 40 of these 
staff members are assigned to the operation of the Dayuandu and Zhuzhou complexes and 
another 40 will be assigned to manage the construction of the Tugutang complex. Most have 
experience from the earlier IWT projects in World Bank procurement and project management 
procedures. 
 
5. The HPG plans to create Hunan Waterway Transportation Construction and Investment 
Company (HWTCIC) to raise funds for IWT development through various user charges, 
hydropower generation income, bank loans, subsidies, and other funding sources. HWTCIC will 
collect and retain revenues from power generation and other sources, while maintaining full 
financial accounts of its assets, liabilities, revenues, and expenses. The HWTCIC will (i) be able 
to engage in developing and operating other infrastructure projects, such as barrages, ports, 
bridges, ship locks, and ancillary facilities, as well as multimodal hubs and logistics 
development; (ii) explore the outsourcing of operation and maintenance of inland ports; and 
(iii) tap financial markets and invite private equity investment in the company. The HPG plans to 
have XNCD operate under the auspices of the new company. 
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B. Financial Projections 
 
6. The project will include the Tugutang navigation-cum-hydropower generation complex. 
The complex will consist of a barrage to regulate the river’s level and flows and make it more 
easily navigable, a ship lock, and a 90-megawatt hydropower plant with an average annual 
generation output of 363 gigawatt-hour. Two new cargo terminals will be constructed at Songbai 
and Yunji. 
 
7. Financial projections were based on the revenues assumed from power generation only. 
XNCD will enter into a power purchase agreement with Hunan Provincial Electric Power 
Company for the sale of 98% of the net power generated by the complex. The calculation 
assumed that the 2% balance will be consumed by the complex itself. The prevailing price of 
electricity is currently CNY0.331 per kilowatt-hour and the HPDOT confirmed that the 
assumption of a 10% increase in price every 5 years after the plant begins operating in 2018 is 
reasonable. The quoted price of electricity includes value added tax of 17% and this amount has 
been deducted from the operating revenues. 
 
8. Operations and maintenance costs were estimated based on the past audited financial 
statements of XNCD. The operational expenses will include an annual fee of CNY2.0 million to 
be paid to the Hunan maritime administration bureau for supervising operations of the ship lock. 
Depreciation was calculated using a straight line method with an average life of 50 years and a 
5% residual value. Corporate taxes were assumed to be 25% of the income after deducting 
operating expenses, depreciation, interest charges, and other business taxes. 
 
9. The project will be financed with long-term loans from the China Construction Bank 
Corporation and ADB. To the extent possible, Ministry of Transport funds will be applied to the 
cost of the investments first. The commercial bank loan will be drawn last to reduce high interest 
costs. The commercial bank loan has a term of 25 years, including a 5-year grace period, and 
carries an interest rate of 6.8% per year. Interest during construction on the commercial bank 
loan will be capitalized into the loan. There are no other charges payable. Interest during 
construction on the ADB loan was estimated using the indicative 5-year fixed swap rate plus a 
spread of 0.4%. Interest and commitment charges on the ADB loan will be paid by XNCD. The 
ADB loan is from the ordinary capital resources lending window based on the London interbank 
offered rate. It will have a term of 27 years, including a grace period of 7 years. The longer than 
usual grace period was granted due to the project’s limited sources of revenue and the 
expected difficulty of meeting debt service payments during its first few years of operation.   
 
C. Financial Analysis 
 
10. Details of the project’s financial internal rate of return (FIRR) are in Table 1. The major 
assumptions used for the calculation of the FIRR in real terms and after tax were the following:  
 

(i) Base costs are in mid-2011 market prices. 
(ii) Capital investment costs include all expenditures relating to civil works, 

equipment, land acquisition, depreciation, and interest costs. 
(iii) Remaining value is equivalent to the net book value of the capital investment at 

the end of 25 years. 
(iv) The exchange rate used is CNY6.54 = $1.00, which was the rate at the time of 

the ADB loan fact-finding mission. 
(v) Physical contingencies were estimated at 5% of base costs. 
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(vi) Price contingencies were assumed at 4% of base costs plus physical 
contingencies, except for land acquisition and the cost of cargo terminals. These 
were excluded from the estimation because contingencies were imputed in their 
costs. 

(vii) Nominal cost is converted to real cost by applying domestic long-term inflation 
rates for local currency and international escalation factors for foreign exchange-
denominated debt. 

 
Table 1: Financial Internal Rate of Return 

(CNY million) 
 

Year 
Capital 

Expenditure 
Net Power 
Revenues O & M 

Net Cash 
Flow 

Corporate 
Tax 

Net Cash Flow 
after Taxes 

2012 (450.63) 0 0 (450.63) 0 (450.63) 
2013 (443.63) 0 0 (443.63) 0 (443.63) 
2014 536.51) 0 0 (536.51) 0 (536.51) 
2015 (635.04) 0 0 (635.04) 0 (635.04) 
2016 (258.04) 58.35 5.84 (205.53) 0 (205.53) 
2017 0 116.69 20.86 95.83 0 95.83 
2018 0 116.69 21.23 95.46 0 95.46 
2019 0 116.69 21.72 94.97 0 94.97 
2020 0 116.69 21.80 94.90 0 94.90 
2021 0 128.36 22.84 105.53 0 105.53 
2022 0 128.36 21.96 106.41 0 106.41 
2023 0 128.36 22.04 106.32 0 106.32 
2024 0 128.36 22.13 106.23 0 106.23 
2025 0 128.36 22.22 106.14 0 106.14 
2026 0 141.20 23.37 117.83 0 117.83 
2027 0 141.20 22.41 118.79 0 118.79 
2028 0 141.20 24.85 116.35 0 116.35 
2029 0 141.20 25.17 116.03 0 116.03 
2030 0 141.20 38.66 102.54 3.24 99.30 
2031 0 155.32 38.89 116.43 7.85 108.58 
2032 0 155.32 36.79 118.53 8.88 109.65 
2033 0 155.32 35.83 119.49 9.93 109.56 
2034 0 155.32 34.85 120.47 11.00 109.46 
2035 0 170.85 33.87 121.45 12.09 109.36 
2036 0 170.85 34.14 136.71 17.08 119.63 
2037 0 170.85 31.78 139.07 18.27 120.80 
2038 0 170.85 33.04 137.81 18.83 118.98 
2039 0 170.85 29.41 141.44 22.79 118.65 
2040 0 170.85 29.21 141.64 23.11 118.53 
2041 1,236.46 187.94 29.68 1,394.72 364.44 1,030.28 

   Net Present Value @ WACC 2.35% 138.62
   Financial Internal Rate of Return   2.74% 

O&M = operation and maintenance, WACC = weighted average cost of capital. 
Source: ADB estimates. 

 
11. The weighted average cost of capital (WACC) in real terms was calculated based on the 
estimated sources of funds and corresponding cost of funds. Opportunity cost of grants from the 
government was assumed to be 8%. The 10-year fixed swap rate for London interbank offered 
rate-based lending was used for the ADB loan, and 6.8% was applied for the cost of the local 
commercial bank loan. 
 
12. The FIRR, at 2.74%, is marginally higher than the WACC of 2.35% (Table 2). The FIRR 
drops significantly if the expected power price is not realized. Further increase in investment 
costs will drive the FIRR very low since funding will likely be sourced from high-cost domestic 
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borrowing. The combination of an unchanged price of power and a 10% increase in investment 
costs will bring the FIRR down below the WACC. The project has marginal financial viability 
because it can only achieve a favorable financial position with the assumed increase in the price 
of power. 
 

Table 2: Summary of Financial Analysis Results 

Scenario 
WACC 

(%) 
FIRR 
(%) 

NPV 
(CNY million) 

1. Base case 2.35 2.74 138.6 
2. Power price does not increase by 

10% 
2.35 2.19 (57.3) 

3. Investment costs increase by 10% 2.24 2.23 (49.3) 
4. Operating costs increase by 10% 2.35 2.68 117.6 
5. Scenarios 2 and 3 combined 2.24 1.72 (245.2) 

FIRR = financial internal rate of return, NPV = net present value, WACC = weighted average cost of capital. 
Source: ADB estimates. 
 
13. Financial risk. The conditions that would cause the FIRR to fall below the WACC are 
likely to occur. This is because the hydropower component is expected to provide only a limited 
income stream, which is to soften the fiscal impact of this investment by helping to cover debt 
service payments. The HPDOT should undertake measures to avoid a shortage in the funds 
that will be needed to meet XNCD’s obligations under the project and to finance operation and 
maintenance. The high cost of borrowing from a commercial bank will strain the financial 
position of XNCD, particularly during operation of project facilities. 
 
14. To mitigate this risk, the HPDOT gave assurances that additional counterpart funds will 
be provided in the event of a shortfall of funds or of cost overruns. The HPG, through the 
HPDOT, should provide the necessary annual budgetary support. The HPDOT should also 
ensure that XNCD does not assume any additional long-term financial obligations until it attains 
a debt service coverage ratio of 1.2 for at least 3 consecutive years. 
 
15. The HPDOT and XNCD should make every effort to keep commercial borrowing at a 
minimum and financing charges within manageable levels. The potential to generate additional 
income from carbon credits and other income generating opportunities should also be explored 
during operation of the project facilities. In addition, the two cargo terminals in Yunji and 
Songbai can be operated with revenue accruing to XNCD. 
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Table 3: Projected Balance Sheet 
(CNY million) 

Item 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040 2041 
NBV equipment  174.95 328.91 608.84 699.82 693.17 679.87 666.58 653.28 586.80 520.31 453.83 387.35 374.05 
NBV buildings, civil works 467.91 778.76 1234.21 1,675.24 1,846.73 1,829.10 1,793.48 1,757.87 1,722.25 1,544.18 1,366.10 1,188.03 1,009.95 862.40 
Total property, plant, and 
equipment 

467.91 953.72 1563.12 2,284.08 2,546.55 2,522.26 2,473.35 2,424.44 2,375.53 2,130.97 1,886.42 1,641.86 1,397.30 1,236.46 

               
Inventory  3.50 6.58 12.18 14.00 13.86 13.60 13.33 13.07 11.74 10.41 9.08 7.75 7.48 
Accounts receivable     4.80 9.59 9.59 9.59 9.59 10.55 11.61 12.77 14.04 126.27 
Cash and liquid securities 8.25 14.34 6.89 2.22 33.86 35.85 37.48 96.14 44.54 89.07 77.54 64.55 172.48 1,202.76 
Total Assets 476.16 971.56 1,576.60 2,298.48 2,599.20 2,581.57 2,534.02 2,543.51 2,442.73 2,242.33 1,985.97 1,728.25 1,591.57 2,572.97 
               
Liabilities               
Net debt 26.16 91.56 696.60 1,418.48 1,666.55 1,666.55 1,666.55 1,624.08 1,568.53 1,259.77 899.35 487.27   
Other liabilities     0.07 0.15 0.15 0.16 0.16 0.20 0.24 0.29 0.36 0.37 
Accounts payable     0.07 0.56 0.99 0.99 1.00 1.03 1.28 1.34 1.61 1.62 
      Total Liabilities 26.16 91.56 696.60 1,418.48 1,666.69 1,667.26 1,667.69 1,625.23 1,569.69 1,261.01 900.88 488.90 1.97 1.99 
               
Equity               
Paid in capital  450.00 880.00 880.00 880.00 880.00 880.00 980.00 980.00 1,205.00 1,280.00 1,285.00 1,335.00 1,335.00 
Additional paid in capital 450.00 430.00     100.00  75.00      
Retained earnings     52.51 34.32 (13.67) (61.72) (106.96) (223.68) (194.91) (45.65) 254.61 1,235.98 
      Total Equity 450.00 880.00 880.00 880.00 932.51 914.32 966.33 918.28 948.04 981.32 1,085.09 1,239.35 1,589.61 2,570.98 
Total Liabilities + Equity 476.16 971.56 1,576.60 2,298.48 2,599.20 2,581.57 2,634.02 2,543.51 2,517.73 2,242.33 1,985.97 1,728.25 1,591.57 2,572.97 

 
Table 4: Projected Income Statement 

(CNY million) 

Item 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025 2030 2035 2040 2041
Total revenue     58.35 116.69 116.69 116.69 116.69 128.36 141.20 155.32 170.85 1,536.33 
               
Fixed staff ship lock     0.14 0.29 0.31 0.32 0.33 0.40 0.49 0.60 0.73 0.76 
Fixed staff hydropower     0.63 1.31 1.37 1.42 1.48 1.80 2.19 2.66 3.24 3.37 
Management costs     0.06 0.13 0.14 0.14 0.15 0.18 0.22 0.27 0.33 0.34 
 Total employment     0.84 1.74 1.81 1.88 1.96 2.38 2.90 3.53 4.29 4.46 
Total repair and 
maintenance 

    
 5.09 10.19 10.19 10.19 10.19 12.73 12.73 15.28 15.28 

Total operating costs     0.84 6.83 12.00 12.07 12.15 12.57 15.63 16.26 19.57 19.74
Total nonoperating costs     5.00 9.93 9.93 9.93 9.93 9.93 9.93 9.93 9.93 9.93
Depreciation      24.29 48.91 48.91 48.91 48.91 48.91 48.91 48.91 48.91 
Interest      93.84 93.84 93.84 90.95 73.22 53.52 31.84   
Income before tax     52.51 (18.19) (47.98) (48.06) (45.24) (16.27) 13.21 48.37 92.44 1,457.74 
Tax           3.24 12.09 23.11 364.44 
Net Income   52.51 (18.19) (47.98) (48.06) (45.24) (16.27) 9.97 36.28 69.33 1,093.31

 




