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FINANCIAL ANALYSIS 
 

A. Introduction 

1. The financial analysis includes (i) financial sustainability analysis; (ii) an assessment of 
the financial viability of two revenue-generating components, the construction of a  wastewater 
treatment plant (WWTP) and of a district heating network; and (iii) tariff analysis for these 
revenue-generating components. The financial analyses and preparation of the financial 
management assessment were undertaken in accordance with Asian Development Bank (ADB) 
Financial Management and Analysis of Projects1 and Financial Due Diligence: A Methodology 
Note.2

 
 

B. Financial Analysis of Revenue-Generating Components 

2. Financial analyses were undertaken for the WWTP component in Shenbei and for the 
Sihe Town district heating network in Fuxin City. All financial costs and benefits are expressed 
in December 2011 prices. Costs used to calculate financial internal rates of return (FIRRs) 
include capital investment and operation and maintenance (O&M) costs derived from project 
feasibility study reports. Wastewater and heating tariffs used to estimate revenues were in effect 
in the cities in 2011 and are assumed to increase to achieve full cost recovery.  
 
3. The following assumptions are included in the analysis: (i) All costs are expressed in 
December 2011 prices. (ii) Civil works of wastewater and heating components have a useful 
economic life of 30 years after construction. The project is analyzed over a 20-year period 
excluding the construction period, with no residual value assumed in year 20. (iii) Population, 
the number of households, and wastewater flow and heating space projections are based on the 
revised feasibility study reports. (iv) A foreign exchange rate of CNY6.3 = $1.0 is used when 
converting foreign exchange costs to their local currency equivalent. (v) O&M costs include 
personnel salaries and welfare, plant maintenance costs, administration, insurance, taxes, 
power cost, and other expenses. (vi)  Capital costs include the base cost of the component, 
including the investment cost for the associated sewerage network and heating pipelines; 
physical contingencies; but not price contingencies or financing charges during development 
that may result from debt financing. (vii) Revenues from the components will be derived from 
wastewater tariffs and heating sales. Current rates in the area for heat supply and wastewater 
structures are used in the first year of operation to estimate these revenues. (viii) Household 
incomes in participating cities and counties increase in line with gross domestic product growth. 
(ix) Wastewater charges are based on 80% of water consumed. (x) Wastewater tariffs are levied 
per cubic meter of water consumed, and the wastewater fee is included in the water supply bill 
as a separate additional item. (xi) Net cash flows from the component were determined after 
income tax, which was calculated at 25%. (xii) In the income statement, escalation in costs over 
the long term is assumed to be 3.8% per annum. (xiii) Expenses include depreciation at 4.6% of 
net fixed assets. Technical data and costs were obtained from the revised project feasibility 
study report to form the basis of the financial analysis and the FIRR. 
 

                                                
1  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  ADB. 2009. Financial Due Diligence: A Methodology Note. Manila. 

http://www2.adb.org/projects/project.asp?id=44021�
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1. Wastewater Management Component 

4. The component involves the construction of one WWTP, in Qingshuitai   town in Shenbei 
new district. The WWTP has an estimated  capacity of 10,000 cubic meters per day. The 
effluent quality will meet class I-A standards. 
 
5. The weighted average cost of capital (WACC) computation in Table 1 reflects the 
following assumptions: (i) the ADB loan interest rate at 1.73%;3

 

  (ii) the cost of equity at 8.0%, 
comprising a 6.0% risk-free return rate and a 2.0% margin; (iii) the domestic inflation rate at 
3.8%; (iv) international inflation exactly offsetting the foreign exchange risk, so a rate of 0.3%; 
and (v) income tax at 25%. 

Table 1: Weighted Average Cost of Capital 

Financing 
Component 

Amount 
(CNY 

million) 
Weighting 

(%) 

Nominal 
Cost 
(%) 

Tax 
Rate 
(%) 

Tax-
adjusted 
Nominal 
Cost (%) 

Inflation 
Rate 
(%) 

Real 
Cost 
(%) 

Weighted 
Component 

of WACC 
(%) 

ADB loan 27.9 54 1.73 25 1.3 0.3 1.0 0.5 
SMG funds 24.3 46 8.00 0 8.0 3.8 4.0 1.9 
Total 52.2 100      2.4 
WACC               2.4 
ADB = Asian Development Bank, SMG =  Shenbei municipal government, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 
6. The component FIRR is estimated at 4.4%. The financial net present value, using a 
discount rate equal to the WACC, is estimated at CNY13.0 million. As this exceeds the WACC 
of 2.4%, the component is financially viable. 
 
7. Sensitivity analysis revealed that the components’ FIRR is sensitive to changes in 
selected risk variables as exhibited by their corresponding sensitivity indicators, which are more 
than 1 except for changes in operating costs where there is an increase in operating costs by 
5%. With respect to revenues it is necessary to establish adequate tariffs, to ensure regular tariff 
reviews, and for households to pay their monthly wastewater bills (Table 2). The switching value 
analysis indicates that, to maintain component FIRR at WACC of 2.4%, revenues should not 
decline by not more than 16%. 
 

Table 2: Financial Internal Rate of Return for Wastewater Management Component 

Scenario 
FIRR 
(%) 

FNPV @ 
WACC=2.5 

(CNY million) 
Sensitivity 
Indicator 

Switching 
Value (%) 

Case 1: Base case 4.4 13.0   Case 2: 10% increase in capital cost 3.6 8.4 1.8 26 
Case 3: 5% increase in operating costs 4.2 11.7 0.8 55 
Case 4: 5% decrease in revenues 3.8 8.8 2.8 16 
Combination of 2 and 3 3.5 7.2   Combination of 2 and 4 2.4 0.1     
FIRR = financial internal rate of return, FNPV = financial net present value, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 

                                                
3  The 5-year forward London interbank offered rate (LIBOR) as of July 2011 plus a 0.40% spread plus a maturity 

premium of 0.10%. 
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2. Fuxin (Sihe Town) District Heating Network Component 

8. The component will upgrade Sihe town’s district heating network by decommissioning 15 
outdated coal-fired boilers, constructing 31.7 kilometers of primary and secondary heat 
transmission networks, constructing 12 heat-exchange stations, and expanding district heating 
coverage to 3 million square meters. 
 
9. The WACC computation in Table 3 reflects the assumptions in para. 5. 
 

Table 3: Weighted Average Cost of Capital 

Financing 
Component 

Amount 
II. (CNY million) Weighting 

(%) 

Nominal 
Cost 
(%) 

Tax 
Rate 
(%) 

Tax-
adjusted 
Nominal 
Cost (%) 

Inflation 
Rate 
(%) 

Real 
Cost 
(%) 

Weighted 
Component 

of WACC 
(%) 

ADB loan 65.2 42 1.73 25 1.3 0.30 1.0 0.4 
FHC funds 90.1 58 8.00 0 8.0 3.80 4.0 2.4 
Total 155.3 100      2.8 
WACC              2.8 
ADB = Asian Development Bank, FHC = Fuxin City Heating Power Corporation, WACC = weighted average cost of 
capital. 
Source: Asian Development Bank estimates. 
 
10. The calculated FIRR for the component is 13.1%, which is higher than the WACC of 
2.8%. The financial net present value at this WACC is CNY197.4 million. The Sihe town district 
heating network component is therefore financially feasible. 
 
11. Sensitivity analysis revealed the component’s FIRR to be most sensitive to changes in 
capital cost, revenues (mainly tariffs), and operating costs as exhibited by their corresponding 
sensitivity indicators of more than 1. Hence, maintaining tariffs and controlling costs will be 
crucial to ensuring the components’ financial viability (Table 4). 
 

Table 4: Financial Internal Rate of Return for the Fuxin (Sihe Town) District Heating 
Component 

Scenario 
FIRR 
(%) 

FNPV @ 
WACC=2.8 

(CNY million) 
Sensitivity 
Indicator 

Switching 
Value  

(%) 
Case 1: Base case 13.1 197.4   Case 2: 10% increase in capital cost 11.7 183.2 1.0 75 
Case 3: 5% increase in operating costs 11.5 162.3 2.4 33 
Case 4: 5% decrease in revenues 10.7 145.3 3.6 22 
Combination of 2 and 3 10.2 148.0   Combination of 2 and 4 9.5 131.1     
FIRR = financial internal rate of return, FNPV = financial net present value, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 
A. Tariff and Affordability Analysis 

12. The tariff analysis includes assessments of affordability to project beneficiaries and of 
the agreed degree of cost recovery during operation. The primary social objective of heating 
and wastewater tariff structures should be to ensure that all members of the community are able 
to afford access to heating and wastewater services without placing an undue burden on their 
household expenditures. Wastewater tariffs equal 0.18%–0.27% of the average household’s 
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income and heating tariffs equal 1.8%-2.3%. After applying a subsidy, either tariff equals 1.0%–
1.1% of a poor household’s income.4

 
 

B. Financial Sustainability Analysis 

13. Financial performance assessments were undertaken for the city or county governments 
of Benxi Waitoushan, Gaizhou, Heishan, Huanren, Shenbei new district, and Xinmin. These 
governments will provide counterpart funding during implementation, pay debt service, and 
provide O&M funds for nonrevenue-generating components following project completion. The 
objectives of this assessment are (i) to review historical revenue-generating capacity and the 
share of revenue from higher government sources over the period 2006–2010 and determine 
how much expenditure this supports; (ii) assess, based on historical revenue-generating 
capacity, the financial capacity of each municipal and local government to finance counterpart 
funding during project implementation; and (iii) assess, based on projections of financial income, 
the capacity of the municipal and local governments to finance O&M and debt service costs, in 
addition to their other obligations, over the loan payback period. 
 
14. Based on generally accepted criteria, counterpart contributions are considered to be 
affordable if the required annual counterpart contribution does not exceed 15%–20% of the 
projected total annual construction budget. However, the construction component of the 
municipal budget could not be costed, as reporting is by sector and includes both recurrent and 
investment expenditures under the same heading. Thus, the annual counterpart contribution 
was compared with overall annual city or county revenues. For debt service, there is no 
accepted criterion of affordability, but where debt service payments associated with the project 
exceed 2.5% of the municipal or county local revenue base, or 1.0% of total municipal or county 
revenues, the required debt service burden may be cause for concern and risk crowding out 
other programs, especially those targeted the poor. 
 
15. The financial sustainability of the project components during implementation and 
operation was assessed. The analysis compared estimated counterpart funding with 
government revenues during implementation and compared O&M and debt service costs with 
projected government revenues during operation. Projected revenues, excluding income from 
land sales, were projected to increase at 8% per annum. 
 
16. The annual funds to be provided for each nonrevenue-generating component by 
participating city and county governments include counterpart funding during implementation 
and debt service and O&M expenses during operation. Funds that should be made available 
during implementation ranged from CNY22.6 million to CNY77.3 million every year over 5 years. 
After construction, the funds required for facility O&M and loan repayment ranged from CNY7.3 
million to CNY25.2 million per year. 
 
17. The financial affordability assessment indicated that all of the city and county 
governments have sufficient funds to finance their counterpart contributions and to finance debt 
service and O&M costs during operation. Average annual counterpart funding ranged from 0.2% 
of projected revenues during implementation in Gaizhou to 1.6% in Benxi. Annual debt service 
ranged from 0.01% of projected annual revenues in 2018 in Gaizhou to 0.30% in Xinmin; 
projected annual O&M ranged from 0.02% of projected annual revenues in 2018 in Gaizhou to 

                                                
4  Low-income households under the minimum living guarantee system are eligible for an annual heating subsidy of 

CNY250, which is paid by the Fuxin municipal government. Without the subsidy, heating tariffs equal 5.0%–5.7% of 
a poor household’s income. 
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0.10% for Xinmin. These results indicate acceptable fiscal risk, as the revenues of the city and 
county governments are expected to grow in line with economic development. 
 
C. Financial Management Assessment 

18. The financial management assessment was carried out in accordance with ADB’s 
guidelines5

 

 to assess the financial management capacity of the Liaoning project management 
office (LPMO) and eight implementing agencies, including fund-flow arrangements, staffing, 
accounting policies and procedures, internal and external auditing arrangements, reporting and 
monitoring, and financial information systems. 

19. The assessment concluded that the LPMO and most of the implementing agencies have 
general experience in managing foreign-financed projects, including ADB-financed projects, but 
still require significant training and support on ADB policies and procedures, including 
procurement, disbursement, and project management. The assessment indicated that (i) the 
LPMO and implementing agencies strictly follow established financial management policies in 
the People’s Republic of China and (ii) the implementing agencies have sound financial 
management capability and experience in managing large projects. The Liaoning Provincial 
Finance Department, which will operate and administer the imprest account, and the LPMO 
have extensive experience administering ADB and other foreign-financed projects, including 
phase 1 of this project.6

 

  However, few of the implementing agencies have significant, recent 
knowledge and experience of ADB policies and procedures. 

20. The financial management assessment recommended capacity development to ensure 
that the implementing agencies are able to meet the project’s financial management 
requirements. It was agreed that the implementing agencies would strengthen their financial 
management capability to manage the project, including (i) establishing internal audit 
arrangements, (ii) undertaking training on ADB policy and procedural requirements, (iii) 
finalizing institutional arrangements for project implementation, and (iv) seeking external 
financial management assistance as needed. 
  

                                                
5  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
6  ADB. 2009. Report and Recommendation of the Board of Directors: Proposed Loan to People’s of China for the 

Liaoning Small Cities and Towns Development Demonstration Sector Project. Manila (Loan 2550-PRC). 




