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FINANCIAL ANALYSIS  

 
A. Water Sector Analysis 

1. Existing urban and rural water supply systems. A study of the main town and rural 
water supply systems was conducted for five counties (Chengkou, Fengjie, Wushan, Youyang, and 
Yunyang) to identify the financial issues and potential reforms for the sector. The financial 
performance of water supply systems varies based on technical configuration and service areas 
served. Chengkou, Fengjie, and Wushan urban water supply systems incur operating losses and 
are subsidized by their respective county finance bureaus. Urban water supply companies levy a 
wastewater fee of CNY0.4 ($0.059)–CNY0.5 ($0.074) per cubic meter (m3) for domestic customers 
and CNY0.4 ($0.059)–CNY0.9 ($0.132) per m3 for non-domestic customers. Rural towns’ water 
supply companies do not charge a wastewater fee. Water consumption is predominantly domestic 
in rural towns. Domestic tariffs for rural water supplies range from CNY1.20 ($0.176) in Chengkou 
to CNY2.62 ($0.385) per m3 in Yunyang, while non-domestic tariffs range from CNY1.20 ($0.176) 
per m3 to CNY3.49 ($0.513) per m3. Chengkou has the highest service coverage at 40% of rural 
town population, and the four counties' coverage is 15% for Wushan, 20% for Youyang and 
Yunyang, and to 25% for Fengjie of the county rural towns.  
 
B. Financial Analysis of Water Supply Subcomponents 

2. The financial analysis of the proposed water supply subcomponents was carried out in 
accordance with ADB’s Financial Management and Analysis of Projects.1 All financial costs and 
benefits were expressed in constant November 2009 prices. Cost streams in the financial internal 
rate of return (FIRR) determination include capital investment and operation and maintenance 
(O&M). The weighted average cost of capital (WACC) of each water supply subcomponent was 
compared with the FIRR to ascertain the financial viability of the project. 
 
3. Tariff policy for rural water supply. As a national policy, rural water users are charged 
based on water consumption. There are no guidelines on the degree of cost recovery for rural 
water supply systems, as in the case of urban water supply. The poor counties can gradually 
introduce water tariffs at cost recovery levels, and appropriate subsidies targeting the poor can be 
provided by county finance bureaus. The county price bureau, in consultation with the water 
resources bureau, determines the appropriate water tariffs and conducts public consultations. The 
county health bureau monitors the quality of rural drinking water and ensures that water providers 
comply with national drinking standards. 
 
4. Financial assumptions and results. Assumptions include (i) a 25-year evaluation period, 
(ii) costs and revenues based on November 2009 prices, (iii) civil works' economic life of 30 years, 
(iv) 10 years economic life for electrical and mechanical equipment, (v) 4% annual increase of 
household incomes in rural towns, (vi) physical contingencies at 10%, (vii) price contingencies and 
interest during construction excluded, (viii) foreign exchange rate of CNY6.8 = $1, (ix) O&M costs 
based on the feasibility study reports, (x) equipment replacement assumed to be 2.5% of project 
capital costs on year 7 and then every 5 years, (xi) water demand based on 130 liters/capita/day 
(lpcd), (xii) water losses at 10% of water production, (xiii) allowance for bad debts at 1% of water 
sales, and (xiv) nonrevenue water loss target at 10%. 
 
5. Weighted average cost of capital and financial internal rate of return. The WACC 
calculated on a post-tax basis is based on the London interbank offered rate plus ADB margin 
(0.2%), cost of equity at 8%, assuming a risk-free rate of return of 6% plus a 2% margin, income 

                                                 
1  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
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tax at 15%, domestic inflation rate of 2%, and international inflation rate of 1%. The average 
WACC for the nine water supply subcomponents is 3.31%. Financial projections show that 
cumulative cash flow would meet O&M costs, debt service, and equipment replacement. Water 
consumers need to be metered to ensure water conservation and are charged wastewater fees in 
year 4 of project implementation. Water tariffs are set to meet the minimum financial objective of 
1.2 debt service coverage starting in year 4 to allow adequate funds to meet capital replacement 
expenditures. Rural water providers can meet this financial objective of 1.2. Table 1 shows the 
FIRRs of the proposed water supply subcomponents in the five counties. The FIRRs at these tariff 
levels are higher than the WACC, and a sensitivity analysis shows favorable results for the 
following scenarios: (i) 10% increase in capital costs and O&M cost, (ii) 10% reduction in benefits, 
(iii) 2-year delay in project implementation, and (iv) a combination of cases 1 and 2. 
 

Table 1: Financial Internal Rates of Return for Water Supply Components  
(%) 

Item Youyang Yunyang Fengjie Wushan Chengkou
Financial internal rate of return (base case) 6.9 6.2 5.6 3.5 3.4 
Case 1 (10% increase in capital and O&M costs) 5.4 5.1 3.9 2.7 2.7 
Case 2 (10% decrease in benefits) 5.2 5.0 3.7 2.6 2.6 
Case 3 (2-year delay) 5.6 5.1 4.5 1.7 1.7 
Case 4 (cases 1 and 2 combined) 3.8 4.0 2.1 0.2 0.3 
O&M = operation and maintenance. 
Source:  Asian Development Bank estimates. 
 

Table 2:  Affordability at Tariffs Set to Meet Debt Service Coverage Ratio of 1.2 in 2014  
Item Youyang Yunyang Fengjie Wushan Chengkou 
Domestic tariff (CNY/m3) 1.60 2.79 2.13 1.96 1.92 
Weighted average cost of capital (%) 2.8 2.9 3.1 2.8 3.0 
DSR (2014) = net revenues/debt service 5.05 4.35 4.04  3.43 3.01 
Average-Income Household      
Water bill (CNY/month) 22.6 40.6 30.6 30.2 28.7 
Water and wastewater bill (CNY/month) 27.9 46.1 35.9 35.9 34.3 
Monthly income (CNY) 1,634 2,254 1,943 1,778 1,730 
Affordability (% household Income) – water 1.4 1.8 1.6 1.7 1.7 
Affordability (% household income) – water and 
wastewater 1.7 2.0 1.9 2.0 2.0 

Low-Income Household      
Water bill (CNY/month)a 10.4 18.7 14.1 13.9 13.2 
Water and wastewater bill (CNY/month) 12.9 21.3 16.6 16.6 15.8 
Monthly income (CNY) 783 962 906 852 829 
Affordability (% household income) – water 1.3 1.9 1.6 1.6 1.6 
Affordability (% household income) – water and 
wastewater 1.6 2.2 1.8 1.9 1.9 
DSR = debt service coverage ratio, m3 = cubic meter. 
a Monthly consumption of 60 lpcd for low-income household and 130 lpcd for the average income household. 
Source: Asian Development Bank estimates. 
 
6. Table 2 shows the domestic tariffs needed to achieve a debt service coverage ratio (DSR) 
of more than 1.2 in 2014, assuming full O&M costs at 2% of project costs (excluding connection 
charges). Tariffs at this level meet the minimum DSR of 1.2 and result in a cash flow surplus in 
2014.  An affordability analysis is also presented where tariffs are set to meet a DSR of 1.2. Tariffs 
are affordable when they do not exceed 3%–5% of monthly household incomes at 13–14 m3 per 
month water consumption. The water bill includes value-added tax and other levies at 6.5%, but 
excludes the wastewater fee.  In Chengkou, the monthly water bill is CNY28.7 ($4.2), which is 
1.7% of the average household income. Low-income households consuming less at 60 lpcd pay 
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CNY13.2 ($1.9) per month, or 1.6% of their monthly household income. In Youyang, the monthly 
water bill is CNY22.6 ($3.3), which is 1.4% of average household income. In Fengjie, Yunyang, 
and Wushan, the monthly water bill comprises 1.7% of average household income while it is 1.6% 
for low-income household.  
 
7. Conclusions. In the case of gravity-fed, least-cost rural water supply systems, tariffs can 
be set gradually to cover O&M, periodic repairs, and debt service. To improve the financial 
performance of urban water supply systems, water losses should be reduced to less than 17% and 
staffing should be rationalized. As part of demonstration features for rural water supply systems, 
the following measures are recommended: (i) tariffs are set gradually to achieve a DSR of 1.2, and 
to ensure that O&M costs and debt service can be met; and (ii) wastewater fee are charged in year 
4 of project implementation as a measure to address the need for proper wastewater management 
and ensure its long-term sustainability. The five counties will pilot operational reforms in their urban 
water supply systems aimed at improving the water services delivery and rationalize tariffs and 
costs, thereby improving the financial viability of their current water supply operations. 
 
C. Counterpart Funding and Sustainability 

8. District and/or county counterpart contributions for subcomponents water supply and roads 
construction and/or rehabilitation range from 0.6% (Fuling district) to 1.8% (Wushan county) in 
2011. Debt servicing in 2017 is projected to account 0.1% (Fuling district) to 0.5% (Youyang 
county) of their projected annual revenue or an average of 0.3%. Adding the water supply loan 
debt servicing, repayment will be equivalent to about 0.4% of their projected annual revenue. 
Hence, the eight poverty districts and/or counties will be able to provide the counterpart funding 
and debt servicing (Table 3). 

 
Table 3: Counterpart Funds and Debt Service  

Counterpart Funds 
(CNY '000) 

% of Counterpart 
Fund to Revenue Debt Service (2017) as % of Revenues District/  

County 2011 2012 2011 2012 Roads Combined Roads and Water Supply
Fuling 31,416 73,304 0.6 1.1 0.1 0.1 
Qianjiang 35,312 82,396 1.1 2.1 0.3 0.3 
Youyang 17,972 41,935 0.7 1.3 0.5 0.7 
Xiushan 56,243 131,233 1.8 3.2 0.3 0.3 
Yunyang 37,312 87,060 1.0 1.8 0.2 0.3 
Fengjie 48,409 112,955 1.2 2.1 0.4 0.5 
Wushan 29,050 67,782 1.8 4.1 0.4 0.4 
Chengkou 31,722 74,018 1.7 3.2 0.5 0.5 
Source: Districts and/or counties’ revenues and expenditures data, 2008. 
 
9. In 2008, average funding per km averaged CNY4,123 ($606), 7.5% higher than the 
CNY3,835 ($564) in 2004. The bulk of the maintenance expenditure (60%) is for routine 
maintenance, such as repairing potholes, and is done by district or county road bureaus. Before 
2009, vehicle owners were charged maintenance fees to cover road maintenance requirements. In 
2009, a fuel tax was introduced as a source for funding road maintenance.2 For the project roads, 
the appropriate maintenance funding support per km was agreed upon with the eight poor districts 
and counties. The Chongqing municipal government also agreed to undertake a maintenance 
program through the capacity development component, and as an assurance. A road O&M 
specialist will develop appropriate road maintenance plans for the 21 roads to ensure their long-
term sustainability. 
                                                 
2  The fuel tax is channeled to the Chongqing municipal government Finance Bureau and distributed to the Chongqing 

Municipal Transport Commission for transport management and road maintenance. In 2008, the Chongqing Municipal 
Government allocated CNY20,000 per km for municipal and provincial roads, CNY7,000 per km for county roads, 
CNY3,500 per km for township roads, and CNY1,000 per km for village roads. 


