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FINANCIAL ANALYSIS 

A. Financial Analysis of Maoling Wastewater Treatment Plant Component 
 

1. Methodology 
 
1. The financial analysis of the proposed wastewater treatment plant component of the 
Guangxi Beibu Gulf Cities Development Project has been carried out in accordance with the 
Financial Management and Analysis of Projects of the Asian Development Bank (ADB).1

 

 The 
weighted average cost of capital (WACC) is compared with the financial internal rate of return 
(FIRR) to ascertain the financial viability of the project component. WACC is calculated based 
on percentage of debt and equity to total investment cost. Sensitivity tests are undertaken to 
test the robustness of the FIRR in the face of changes in the underlying parameters, i.e., 
increases in capital and operating costs, low demand associated with reduction in revenues, or 
delays in the timing of tariff review and project implementation. Project cash flow projections are 
prepared for the revenue-generating component to estimate average tariffs required to meet 
operating costs, debt service, and provide sufficient funds to meet capital replacement, 
particularly mechanical and electrical equipment. Finally, the affordability of tariffs is assessed 
by determining the percentage of household income needed to meet the estimated monthly bill 
from piped water supply and wastewater services. 

2. Financial sustainability analyses have been carried out for nonrevenue components, i.e., 
roads construction and upgrading. A detailed review of the 2005–2009 financial statements of 
each municipal government was undertaken to assess historical financial performance, capital 
structure, generation of internal funds to support current operations, i.e., the ability to service 
debts to finance a reasonable proportion of capital expenditures, and the ability to finance the 
operation and maintenance (O&M) of the nonrevenue components after construction. 
Projections are prepared to assess the likely financial performance of participating municipal 
governments for a period of operations following commissioning. 
 

2. Financial Assumptions 
 
3.  All financial costs and benefits have been expressed in 2011 price levels. Cost streams 
used for calculating the FIRR are capital investment and O&M costs. Capital cost includes the 
base cost, including the investment cost for the associated sewerage pipelines for the 
wastewater treatment plant. It also includes physical contingencies but excludes price 
contingencies and financial charges during development (as a result of debt financing). O&M 
costs include personnel salaries and welfare, plant maintenance costs, administration, 
insurance, power costs, sludge transportation costs, and other expenses. 
 
4. The revenues from the projects are derived from wastewater treatment fee. Net cash 
flows are determined after income taxes, which are calculated at 25%. The component is 
analyzed over a 20-year period, excluding construction. No residual value is assumed in year 
20. An exchange rate of CNY6.39 = $1 is used for the analysis.2

 
  

                                                           
1  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  As of 24 October 2011. 
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3. Weighted Average Cost of Capital 
 
5. To compute the WACC, it is assumed that the financing would consist of 
Fangchenggang municipal government equity contributions and ADB foreign currency loan. The 
Ministry of Finance would relend the funds from ADB with the same duration, 25 years with a 
5-year grace period. The loan rate would be London interbank offered rate (LIBOR) plus ADB 
margin (of 0.40%), for a total of 1.55% per annum.3

 

 The cost of equity is calculated at 8.0%, 
assuming a risk-free return rate of 6.0% plus a 2.0% margin. Income tax is assumed at 25.0%, 
with the WACC calculated on an after-tax basis. The other assumptions are a domestic inflation 
rate of 4.0% and international inflation rate of 0.0%. As shown in Table 1, the real WACC for the 
wastewater component is 2.36%. 

Table 1: Calculation of the Weighted Average Cost of Capital 
(%) 

Source 
Amount 

($ million) Weighting 
Nominal  

Rate Tax 

Nominal 
Rate after 

Tax 
Inflation 

Rate 
Real 
Term Weighted 

ADB loan 8.02 55.00 1.55 25.00 1.14 0.00 1.13 0.64 
Counterpart 6.47 45.00 8.00  0.00 8.00 4.00 3.85 1.72 
Total 14.49 100.00      2.36 
Real WACC               2.36 
ADB = Asian Development Bank, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 

4. Financial Internal Rate of Return 
 
6. The FIRR is 5.20%, and is higher than the WACC of 2.36%. The Maoling wastewater 
treatment component is therefore considered financially feasible (Table 2). The net present 
value is CNY37.03 million. Sensitivity testing of the FIRR shows that the results are robust 
under the following adverse conditions: (i) a 10% increase in capital costs, (ii) a 10% increase in 
operating cost, (iii) 10% and 20% reductions in wastewater demand, (iv) a 1-year delay in 
project implementation, and (v) a 5-year delay in the timing of tariff revision. The project is most 
sensitive to increases in costs and decreases in revenues associated with corresponding 
reduction in demand, with the FIRR falling to 4.18% if demand decreases by 10% and to 3.01% 
if demand decreases by 20%. A combination of 10% increases in capital and operating costs 
and a 10% decrease in demand would render the project marginally viable, with an FIRR at 
2.50%. 
 
7. The analysis assumes that the wastewater tariff during the first year of operation in 2015 
is CNY1.00 per cubic meter (m3) and increases by CNY0.20/m3 every 5 years thereafter until 
2035. The proposed tariff structure is sufficient to recover the operating costs and capital costs 
of the project but there is risk that it could be revised downward since proposed tariffs have to 
be approved through public hearings to be held by Fangchenggang municipal government. A 
lesson from past projects indicates that the water and wastewater tariff should be carefully 
reviewed during the project preparation stage. The analysis confirms that the FIRR remains 
higher than the WACC, at 3.03%, even if the tariff increases by CNY0.20/m3 only every 10 
years, instead of every 5 years. In the event that revenues are too low to finance O&M and to 
repay the loan, the Fangchenggang municipal government will provide subsidies. 

                                                           
3  As of 21 September 2011 assuming a 5-year forward LIBOR rate for calculating the interest during construction. 
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Table 2: Financial Internal Rate of Return and Sensitivity Analysis  

Sensitivity Analyses 
FIRR 
(%) 

NPV 
(CNY million) SI 

Base Case   5.20 37.03  
(1) Capital costs +10% 4.12 24.14 2.08 
(2) Operating costs +10% 4.58 28.21 1.20 
(3) Reduction in demand –10% 4.18 22.68 1.98 
(4) Reduction in demand –20% 3.01 7.78 2.10 
(5) Combination of (1), (2), and (3) 2.50 1.72  
(6) One year delay in project implementation 4.78 28.64 0.08 
(7) Tariff review delay 3.03 7.35  
WACC   2.36    
FIRR = financial internal rate of return, NPV = net present value, SI = sensitivity indicator, WACC = weighted average 
cost of capital. 
Source: Asian Development Bank estimates. 
 

5. Tariffs and Affordability 
 
8. In Fanchenggang, water and wastewater tariffs are collected in one bill. A combined 
tariff of CNY1.67/m3, of which the wastewater portion is assumed to be CNY1.00/m3 during the 
first year of operation, is collected based on the amount of water consumed, and to increase by 
CNY0.20/m3 every 5 years thereafter. The existing water and wastewater tariff for residence 
was approved and implemented in October 2008 at CNY1.47/m3 with the wastewater portion of 
CNY0.80/m3. Tariffs are considered affordable when they do not exceed 5% of monthly 
household incomes when water consumption is 14.0 m3 per month. In 2010, the monthly water 
bill including wastewater bill is CNY20.6, which is approximately 0.9% of average household 
income, while low-income households consuming 8.5 m3 per month are paying CNY12.5 per 
month, or 2.7% of their monthly household income.4

 

 Estimates were made of monthly 
household water use and the resulting household water bill for low- and average-income 
household based on household size in 2034. The estimate shows that the income increase of 
low- and average-income household exceeds the increase of combined water and wastewater 
tariffs. The low-income households will not have a problem with affordability of projected tariff 
increases since the share of income expended on water and wastewater is 0.6% and well below 
the benchmark of 5% of household income per month. The average-income household would 
spend 0.5% of household income per month. 

B. Financial Projections 
 
9. A stand-alone entity will be established to operate and maintain the completed 
wastewater facility. Project cash flows were prepared to estimate the average financial tariff 
required to meet operating costs, service debt, and provide sufficient funds to meet capital 
replacement. Financial projections show that cumulative cash flow can meet O&M costs, service 
debt, provide for periodic equipment replacement, and build-up cash reserves to meet 
emergency repairs. The cash flow statement also shows that the wastewater component can 
achieve the minimum debt service coverage ratio of 1.2 over the forecast period except for 2019 
when the first major O&M activity occurs. In addition, it is able to build up a cash surplus through 
to 2020 for emergency repairs and for modest expansion after 2020. The current ratios are 1.9 
in 2016 and 2.3 in 2017, indicating that the operating entity has enough liquidity to meet its 
short-term liabilities. The quick ratio, cash, and near-cash assets are more than sufficient at 2 
times liabilities to meet short-term requirements. The debt to debt-plus-equity ratio is 57% in 

                                                           
4 Incomes of low- and average-income household in 2010 were CNY464 and CNY2,325 per month in  

Fangchenggang, respectively. 
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2016 before it decreases over the remainder of the forecast period to 33% in 2025. It suggests 
that the operation of the plant will be sustained without subsidies within the proposed tariff 
structure. 
 
C. Counterpart Funding and Sustainability  
   
10. Financial sustainability of the project components during both implementation and the 
operation phase has been determined. The fiscal impact of the Beihai, Qinzhou, and 
Fangchenggang municipal governments has been assessed comparing annual revenues from 
the identified financing sources with the annual counterpart funds required for (i) capital 
expenditures during project implementation, and (ii) recurrent costs for O&M and debt service of 
the project components during operation. Interest and principal repayments for the ADB loan 
are estimated based on a grace period of 5 years and a maturity of 20 years. Table 3 shows the 
total funds that each municipal government must provide. This may include new budgets and 
allocation that will be earmarked. 
 
11. Beihai municipal government will provide about CNY404.8 million in counterpart funds 
during implementation and about CNY20.0 million–CNY42.4 million a year during operation. 
Fangchenggang municipal government will provide about CNY326.6 million in counterpart funds 
during implementation and about CNY20.8 million–CNY41.9 million a year during operation. 
Qinzhou municipal government will provide about CNY590.0 million in counterpart funds during 
implementation and CNY33.6 million–CNY53.3 million a year during operation. Assessment of 
projected annual revenues shows that each municipal government has the necessary 
counterpart funds for its respective components. The analysis indicates that, based on the 
identified fund sources during project preparation (including new budgets, subsidies, and 
allocation that will be earmarked), all project components have sufficient funds available for 
counterpart funds during implementation and funds for O&M and debt service during operation. 
Annual debt service is projected to be about 0.03% (Beihai), 0.02% (Fangchenggang), and 
0.06% (Qinzhou) of annual revenues in 2018 (Table 3). This indicates acceptable fiscal risk 
since it is expected that fiscal revenues of the municipal governments will grow in line with 
economic development, providing more resource mobility for the municipal governments to 
finance the proposed project components. 
 

Table 3: Counterpart Funds and Debt Service  

Counterpart Funds 
Implementation Period 

2011 2012 2013 2014 2015 2016 
Beihai (CNY million) 27.48 118.88 133.40 109.04 16.04 0.00 
% of revenue 0.24 0.82 0.73 0.47 0.05 0.00 
       
Fangchenggang (CNY million) 16.29 71.05 125.74 86.47 27.05 0.00 
% of revenue 0.15 0.50 0.65 0.33 0.07 0.00 
       
Qinzhou (CNY million) 44.99 194.87 97.46 179.64 63.88 9.14 
% of revenue 0.36 1.28 0.53 0.80 0.23 0.03 
 Operational Period 
Debt Service 2017 2018 2019 2020 2021 2022 
Beihai (CNY million) 8.85 17.71 17.71 17.71 17.71 17.71 
% of revenue 0.02 0.03 0.02 0.02 0.01 0.01 
       
Fangchenggang (CNY million) 8.66 17.32 17.32 17.32 17.32 17.32 
% of revenue 0.01 0.02 0.01 0.01 0.00 0.00 
       
Qinzhou (CNY million) 14.44 28.87 28.87 28.87 28.87 28.87 
% of revenue 0.03 0.06 0.05 0.04 0.03 0.02 
Source: Asian Development Bank estimates. 


