
Anhui Chao Lake Environmental Rehabilitation Project (RRP PRC 44036) 

SUMMARY OF FINANCIAL ANALYSIS  
 

A. Introduction 

1. The financial analysis includes (i) financial sustainability analysis; (ii) an assessment of 
the financial viability of the revenue-generating subcomponents, i.e., seven wastewater 
treatment plants (WWTPs) and one solid-waste management facility; and  (iii) assessment of the 
financial management capacity of the executing agency and the implementing agencies. All 
analyses have been undertaken in accordance with the Asian Development Bank (ADB) 
Financial Management and Analysis of Projects1 and Financial Due Diligence: A Methodology 
Note.2 
 
B. Financial Sustainability Analysis 

2. Financial performance assessments have been completed for the municipal 
governments of Hefei and Lu’an, and the county governments of Changfeng, Chaohu, Feidong, 
Feixi, Hanshan, Lujiang, and Wuwei. These governments will provide counterpart funding during 
implementation, pay debt service, and provide operation and maintenance (O&M) funds for non-
revenue-generating subcomponents following project completion. 3  The objectives of these 
assessments are 

(i) to review the historical revenue-generating capacity and the share of revenue 
from upper-level government sources during 2006–2010, and determine the level 
of expenditure that the participating governments can support; 

(ii) to assess the financial capacity of each municipal and county government to 
finance counterpart funds during project implementation based on historical 
revenue-generating capacity; and 

(iii) to assess the capacity of the municipal and county governments to finance O&M 
and debt service costs, in addition to their other obligations, over the loan 
payback period based on projections of financial income. 

 
3. 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 subcomponent under the 
municipal budget could not be identified as reporting was by sector and includes both recurrent 
and investment expenditures under the same heading. Thus, the annual counterpart 
contribution was compared with overall annual municipal and county revenues. In the case of 
debt service, there is no accepted criterion of the level of debt service that would be regarded as 
affordable, but where debt service payments associated with the project exceed 2.5% of 
municipal and county revenue bases or 1.0% of total municipal and county revenues, the 
required debt service burden may be a cause for concern and may crowd out other programs, 
especially those targeted to the poor. 
  
4. The financial sustainability assessment indicated that all of the municipal and county 
governments have sufficient funds to finance the counterpart contributions, as well as to finance 
debt service and O&M costs during operation for their respective subcomponents. Average 
annual counterpart funding ranged from 0.07% of projected revenues during implementation for 
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Hefei municipality to 3.20% for Lu’an municipality. Debt service ranged from about 0.02% 
(Hefei) to 0.68% (Lu’an) of projected annual revenues in 2018, while annual O&M ranged from 
0.02% (Hefei) to 0.67% (Lu’an). These results indicate acceptable fiscal risk since it is expected 
that financial revenues of the municipality and county governments will grow in line with 
economic development. 
 
C. Financial Analysis of Revenue-Generating Subcomponents 

5. Financial analysis was undertaken individually for the seven WWTP subcomponents and 
for the solid-waste collection and transfer subcomponent in Feidong county. All financial costs 
and benefits are expressed in December 2011 price levels. The cost used to calculate the 
financial internal rates of return (FIRRs) include capital investment and O&M costs derived from 
the project feasibility study reports (FSRs). The following assumptions are included in the 
analysis: 

(i) The project life for wastewater treatment subcomponents is 25 years excluding 
the construction period, and there is no residual value. 

(ii) Population, number of households, and wastewater flow projections are based 
on the revised FSRs. 

(iii) Wastewater charges are based on 80% of water consumed. 
(iv) 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. 
(v) Household incomes in participating municipalities and counties increase 

accordingly with gross domestic product growth. 
(vi) The weighted average cost of capital (WACC) is calculated at 1.4% (wastewater) 

and at 1.3% (solid-waste collection and transfer) based on the ratio of debt and 
equity in the overall investment cost, with an interest rate of 1.96% for debt and 
8.00% for equity, an annual international inflation rate of 0.50%, a domestic 
inflation rate of 3.80%, and a tax rate of 25.00%. 

(vii) Capital costs include the base cost of the proposed facilities and physical 
contingencies of 10%, but exclude price contingencies and interest during 
implementation. 

(viii) A foreign exchange rate of CNY6.3 = US$1 is used when converting foreign 
exchange costs to their local currency equivalent. 

(ix) O&M costs are based on specific operating characteristics of individual WWTPs 
and the solid-waste management facility according to the FSRs. They include 
personnel salaries and welfare, power and chemical costs, plant maintenance 
costs, and administration or other expenses. 

(x) Subcomponent revenues are obtained from household’s wastewater and solid-
waste collection and management service charges. 

 
6. Wastewater tariffs used to estimate revenues are those existing in the respective 
municipalities and counties in 2011 and are assumed to increase gradually until full cost-
recovery is achieved. The existing water and wastewater tariffs in the project counties are 
typical urban tariffs in the People’s Republic of China (PRC), and are differentiated by customer 
class. Domestic customers are charged the lowest tariffs, while nondomestic industrial and 
commercial classes are charged higher tariffs. The wastewater fee is charged on the water bill 
as 80% of water use. The average current wastewater tariff for all customers ranges from 
CNY0.30 per cubic meter (m3) for Hanshan county to CNY1.22/m3 for Hefei municipality. 
 
7. It is anticipated that tariffs will be increased gradually to full cost-recovery level that will 
allow for (i) cost-recovery of the O&M costs, which are projected to be CNY0.44–CNY0.82 per 
m3; (ii) debt service; and (iii) depreciation of short-lived assets. Table 1 presents the year by 
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which the individual WWTP subcomponents will achieve full cost-recovery based on the 
assumption that the wastewater tariffs will increase by 20% every 3 years starting from the 
completion of the project, which is relatively conservative. Except for the Wuwei county WWTP, 
WWTPs are expected to reach full cost-recovery around 2024–2025, 7–8 years after project 
completion.  
 
8. Discussion has been held with concerned municipal and county governments on the 
timing of wastewater tariff increases. It was agreed that they will ensure that the wastewater 
tariffs charged are gradually brought to a level that ensures full cost-recovery of O&M, 
depreciation, and financial costs, including debt service obligations, and a reasonable profit 
margin for wastewater treatment, by 2023–2025. Annual review of tariffs and fees will be 
undertaken in accordance with the government’s tariff setting mechanism. In the event that 
tariffs are not set at a level that allows for financial viability and sustainability, the municipal or 
county government will provide the necessary subsidies to ensure financial viability and will 
provide wastewater collection to the poor. Furthermore, the Anhui provincial government will 
ensure that the municipality or county government, through its poverty bureau, assesses the 
impact on the poor of increased wastewater collection fees and wastewater tariffs.   
 

Table 1: Projections of Full Cost-Recovery Years 

Wastewater Treatment Plant or 
Solid-Waste Facility 

Capital 
Cost 
(CNY 

million) 

Annual 
O&M 
(CNY 

million) 

Year of 
Full Cost-
Recovery 

Beilaowei WWTP 187.84  20.87  2024 

Zhongpai WWTP 260.96  21.27  2024 

Chaohu South Bank WWTP 70.82  11.20  2025 

Xiage and Tongyang Town WWTP 94.13  7.78  2024 

Lu’an East New Urban Area WWTP 211.57  18.05  2024 

Lintou Town WWTP 44.06  5.34  2024 

Wuwei County WWTP 107.32  8.02  2019 
   O&M = operation and maintenance, WWTP = wastewater treatment plant. 
    Source: Asian Development Bank estimates. 

 
9. Wastewater collection and treatment. This component will treat wastewater that is 
currently discharged to Chao Lake and its upstream tributaries. It is estimated that about 
484,400 m3 of untreated wastewater is discharged into the river systems in the Chao Lake basin 
each day. There are still areas in the basin that lack wastewater treatment facilities, and existing 
facilities are not evenly distributed to cover all wastewater sources. Hence, wastewater pipelines 
leading to existing wastewater treatment plants will be constructed. The Chao Lake basin is 
undergoing rapid urbanization, and new wastewater infrastructure is urgently needed to keep 
pace with the growing population. Water and corresponding wastewater flow projections 
prepared for each of the WWTP subcomponents indicate that the estimated design capacity by 
subcomponent for 2015 ranges between 10,000 m3 per day for the Lintou town WWTP and 
50,000 m3 per day for the Zhongpai WWTP.4  The total design capacity for all WWTPs is 
166,000 m3 per day.  
 
10. Solid-waste management. Due to inadequate solid-waste management, some river 
banks are littered with garbage, which creates a pollution source for the rivers as well as 
unsanitary conditions for nearby residents. Interventions to improve solid-waste management 
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will improve environmental, public health, and river water quality conditions. The solid-waste 
collection and transfer subcomponent in Feidong county, which will help keep debris out of the 
Changlin River, involves construction of two waste transfer stations with an estimated capacity 
of 60 tons per day, including garbage collection bins, equipment and vehicles for waste 
collection, and transport. The subcomponent is expected to serve 20 villages with an estimated 
population of 88,600 people over an area of 9,380 hectares. Solid waste will be transferred by 
trucks to transfer stations and disposed of to Mount Longquan landfill, which has a solid-waste 
capacity of 1,000 tons per day. The estimated daily output of solid waste is 0.8 kilograms per 
person per day, equivalent to 70.88 tons per day. With the current charge rate of CNY3 per 
month per household, the local government can generate enough funds for O&M, service debt, 
and replace short-lived assets. 
 
11. Financial internal rates of return. The FIRRs for the WWTPs are estimated to range 
between 2.6% and 4.0%, all in excess of the respective WACC of about 1.4%, and the financial 
net present values (FNPVs), using a discount rate equal to the WACC, are estimated to range 
between CNY17.5 million and CNY97.9 million (Table 2). The consolidated FIRR of all WWTPs 
is estimated at 3.2% and the FNPV at CNY359.7 million. The FIRR of the solid-waste 
management subcomponent is estimated at 10.4%, also in excess of the WACC, and the FNPV 
at CNY22.0 million (Table 3). All revenue-generating subcomponents of the project are 
therefore considered to be financially viable.  
 

Table 2: Financial Analysis and Sensitivity Analysis of Wastewater Treatment Plant 
Subcomponents 

Sensitivity Test Indicator Beilaowei Zhongpai 

Chaohu 
South 
Bank 

Xiage and 
Tongyang 

Lu'an 
East 
New 
Area Lintou Wuwei 

Base case FIRR (%) 3.6 3.1 4.0 2.6 2.8 3.1 3.0 
NPV (CNY m) 85.6 97.9 44.5 23.4 61.0 17.5 29.7 

10% increase in 
capital cost 

FIRR (%) 3.1 2.6 3.5 2.1 2.3 2.6 2.4 
NPV (CNY m) 67.4 72.6 37.5 14.4 40.2 13.2 19.7 

10% decrease 
in revenue 

FIRR (%) 2.1 2.6 2.4 1.5 1.6 1.7 1.6 
NPV (CNY m) 23.6 31.8 15.9 0.6 7.3 2.1 2.2 

10% increase in 
operating costs 

FIRR (%) 2.8 2.6 3.0 2.1 2.2 2.2 2.3 
NPV (CNY m) 50.3 66.9 27.2 12.0 33.9 8.1 15.6 

10% cost 
increase + 10% 
revenue 
decrease 

FIRR (%) 0.5 0.8 0.9 0.4 0.6 0.3 0.3 
NPV (CNY m) (29.8) (24.6) (8.5) (19.8) (40.6) (11.6) (22.5) 

1-year lag in 
implementation  

FIRR (%) 3.3 2.6 3.5 1.9 2.1 2.3 2.7 
NPV (CNY m) 67.8 61.3 32.5 8.0 28.0 8.3 21.4 

WACC (%)   1.4 1.3 1.5 1.4 1.5 1.5 1.5 

( ) = negative, FIRR = financial internal rate of return, NPV = net present value, m = million, WACC = weighted average 
cost of capital. 

  Source: Asian Development Bank estimates. 
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Table 3: Financial Analysis and Sensitivity Analysis of Solid-Waste  
Collection and Transfer Subcomponent 

Sensitivity Test 
FIRR 
(%) 

NPV 
(CNY m) 

Base case     10.4 22.03 
10% increase in capital cost 9.1 20.34 
10% decrease in revenue  6.0 9.77 
10% increase in operating costs 7.7 13.66 
10% cost increase and 10% revenue decrease 1.1 (0.29) 
1-year lag in implementation  10.3 21.0 
WACC (%) 1.3 

   ( ) = negative, FIRR = financial internal rate of return, m = million, NPV = net present value,  
  WACC = weighted average cost of capital. 

              Source: Asian Development Bank estimates. 

 
12. Sensitivity analysis. The financial viability of the components was subject to standard 
sensitivity analysis including a 10% increase in capital costs, a 10% increase in operating costs, 
a 10% decrease in revenues, a simultaneous 10% increase in capital costs and a 10% 
decrease in revenues, and a 1-year delay in implementation. The results of the analysis indicate 
that the FIRR is robust under various adverse scenarios except for simultaneous increases in 
costs and reduction in revenues (Tables 2–3).  
 
D. Financial Management Assessment 
 
13. Financial management assessment of the Chao Lake Management Authority (CLMA), 
the executing agency, and 11 implementing agencies has been conducted for the project in 
accordance with ADB guidelines (footnotes 1 and 2). The assessment includes review of the 
accounting and reporting system, internal and external auditing arrangements, fund 
disbursement procedures, and information systems. The instrument used for the assessment 
was ADB’s financial management assessment questionnaire. 
 
14. As a newly established agency, the CLMA has a finance section with eight qualified 
financial staff, one of whom has previous disbursement experience of a World Bank project. The 
finance section compiles a series of regulations, including finance and auditing, that will be 
approved officially. Internal and external auditing has not been assigned. Assistance on CLMA 
to establish a sound financial management system at the beginning of project implementation is 
needed. The implementing agencies have adequate capacity to conduct general financial 
management. Except for Hefei and Lu’an municipalities, all other implementing agencies have 
no experience with implementing foreign-funded projects. Therefore, training in ADB project 
implementation with respect to procurement, disbursement, accounting, and project 
management will be required.    
 
15.  The assessment recommends the following: (i) provide training to staff of the financial 
units of the executing agency and implementing agencies regarding ADB financial 
requirements, policies, and procedures; (ii) provide training in auditing procedures; (iii) facilitate 
experience sharing by those financial staff in the executing agency and implementing agencies 
who have experience with previous ADB and World Bank projects; and (iv) encourage financial 
staff to become familiar with the construction activities of the project, including building 
wastewater collection systems and wastewater treatment plants, dredging rivers and estuaries, 
building embankments, and constructing wetlands.  




