
 
 Guizhou Rocky Desertification Area Water Management Project                                                                                       

(RRP PRC 48468) 

 
FINANCIAL ANALYSIS  

 
A.  Introduction 
 
1. The project will have two outputs: (i) water resources conservation, specifically the 
construction of Pingqiao Reservoir (in Anlong County), Pingshan Reservoir (in Nayong County), 
and associated water transfer facilities in both counties; and (ii) restoration of environment, 
ecology, and land productivity in rocky desertification areas, specifically through revegetation and 
the promotion of sustainable farming in both counties. 
 
2. This financial analysis includes (i) a financial viability assessment of the revenue-
generating component (output 1); and (ii) financial sustainability analysis to assess the capacity 
of the Guizhou Provincial Government (GPG), the executing agency, and Anlong and Nayong 
county governments (ACG and NCG), implementing agencies, to provide counterpart funds and 
pay debt service for the whole project, and finance the operation and maintenance (O&M) of all 
components after construction. The analysis was carried out in accordance with Asian 
Development Bank (ADB) guidelines for the financial analysis of projects.1  
 
3. The key parameters and assumptions of the analysis are as follows: 

(i) All projected calculations are based on an annual time step. 
(ii) Project construction costs are estimated in 2016 prices (base year prices). 
(iii) The Government of the People’s Republic of China (PRC), GPG, ACG, and NCG 

will provide counterpart funding of CNY1,296.3 million for water resources 
conservation (output 1), of which the Government of the PRC will provide 
CNY400.0 million, GPG will provide CNY550.1 million, ACG will provide CNY262.5 
million, and NCG will provide CNY83.6 million. GPG will provide all counterpart 
funds (CNY31.0 million) for restoration of the environment, ecology, and land 
productivity in rocky desertification areas (output 2).  

(iv) An exchange rate of CNY6.865 = $1.000 is assumed. 
(v) O&M costs include personnel salaries and welfare, maintenance costs, 

administration, insurance, taxes, power cost, and other expenses. 
(vi) The interest during construction is capitalized in the loan, and repayment is 

assumed to equal principal repayment in a straight-line method starting in 2022. 
(vii) Physical contingencies are computed using 3% on the base cost. 
(viii) Price contingencies account for the cumulative cost inflation over the construction 

period, and domestic and international inflation assumptions are based on World 
Bank projections for 2014 and the Asian Development Outlook 2016.2 

(ix) Income tax rate is 12.5% (for agriculture-related enterprise). 
(x) The cost of equity is 8%. 
(xi) The financial analysis is carried out based on information in the feasibility study 

reports. 
 
B. Financial Viability Analysis 
 
4. The financial viability assessment of the revenue-generating component (output 1) was 
conducted to test (i) whether the financial internal rate of return (FIRR) is greater than the 

                                                
1  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  ADB. 2016. Asian Development Outlook 2016: Asia's Potential Growth. Manila. 

https://www.adb.org/publications/asian-development-outlook-2016-asia-potential-growth. 

http://www.adb.org/Documents/RRPs/?id=48468-002-3
http://www.adb.org/Documents/RRPs/?id=48468-002-3
https://www.adb.org/publications/asian-development-outlook-2016-asia-potential-growth
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weighted average cost of capital (WACC), (ii) whether a positive financial net present value can 
be obtained using the WACC as the discount factor, and (iii) how this responds to sensitivity tests. 
The WACC is calculated at 4.1%, based on the percentage of debt and equity to total investment 
cost (Table 1). Sensitivity tests examine the robustness of the FIRR to changes in the underlying 
parameters—increases in capital and operating costs, decrease in revenues, or delays in 
implementation. Technical data and costs are obtained from the feasibility study reports to form 
the basis of the financial analysis and calculation of the FIRR. 
 

Table 1: Weighted Average Cost of Capital 
Financial Component ADB Governments Total 

A. Amount ($ million) 127.2 282.8a 410.0a 

B. Weighting (%) 31.0 69.0 100.0 
C. Nominal cost (%) 2.1 8.0   
D. Income tax rate (%) 12.5     
E. Tax-adjusted nominal cost [C x (1 - D)] (%) 1.8 8.0   
F. Inflation rate (%) 1.5 2.1   
G. Real cost [(1+E) / (1+F) - 1] (%) 0.3 5.8   
H. Weighted component of WACC (%)        0.1   4.0  

WACC (%) 4.1 

  ADB = Asian Development Bank, WACC = weighted average cost of capital. 
  a Includes funds for construction of a water treatment plant and branch irrigation pipes and canals, which are not 

included in the investment cost of the project. 
  Source: Asian Development Bank. 

 
5. Revenue will be generated through tariffs for water supply and irrigation, but cost recovery 
is not feasible within expected tariff levels. Under current tariff levels, 32% of the investment costs 
are recovered. Output 1, which includes both Pingqiao and Pingshan reservoirs and associated 
water transfer facilities, is considered only a partial cost-recovery component (Table 2).   
 

Table 2: Financial Internal Rate of Return and Sensitivity Analysis 

Tariff 
% of cost 
recovery 

 
Indicator 

 
Unit 

 
Base 

Operating Cost 
+10% 

Revenue 
–10% 

1-Year 
Delay 

WACC 
% 

Current 
level 

32 
FIRR % 5.6 5.1 4.2 4.7 

4.1 
FNPV CNY (m) 129.0 90.4 6.7 51.0 

+155% 100 
FIRR % 5.0 4.8 4.7 4.2 

FNPV CNY (m) 236.7 198.0 161.5 36.0 

FIRR = financial internal rate of return, FNPV = financial net present value, m = million, WACC = weighted average 
cost of capital. 
Source: Asian Development Bank. 

 
C. Financial Sustainability Analysis 
 
6. A financial sustainability analysis was carried out to assess the capacity of the GPG, ACG, 
and NCG to provide counterpart funding, pay debt service for the whole project, and finance the 
O&M of all components after construction. 
 
7. The GPG, ACG, and NCG will provide some of the counterpart funds. The ACG and NCG 
will finance the O&M after construction. The GPG will pay the debt service for the whole project.  
 
8. Historical revenue and expenditure. A review of the past financial performance of the 
GPG, ACG, and NCG was undertaken to determine the capacity to provide the required 
counterpart funds during the construction period and necessary funds for O&M during the 
operating period (Table 3). Sources of self-generating revenue include tax (e.g., value-added tax, 
business tax, income tax, resource tax, and real property tax) and non-tax revenues. Expenditures 
include public services, education, public safety, personnel welfare, environmental protection, 
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agriculture, forestry and water, and transportation. The shortage of self-generating revenue 
against expenditure is made up by subsidies and transfers from higher level governments. 
 

Table 3: Historical Revenue and Expenditure of Guizhou Province, 
and Anlong and Nayong Counties  

(CNY million) 
Item 2011 2012 2013 2014 2015 

A. Guizhou Province      
   1. Self-generating revenue 132,999.0 164,448.0 191,823.0 213,090.0 229,225.0 
   2. Expenditure 224,940.0 275,568.0 308,266.0 354,280.0 393,021.0 
B. Anlong County      
   1. Self-generating revenue  643.7 761.7 941.3 1,228.9 1,455.5 
   2. Expenditure 1,307.7 1,656.5 1,879.9 2,336.4 2,972.8 
C. Nayong County      
   1. Self-generating revenue 1,700.9 2,101.0 2,542.0 1,947.0 … 
   2. Expenditure 2,742.0 3,257.5 3,388.2 3,070.0 … 

… = data not available. 
Source: Government statistical yearbooks. 

 
9. Projected revenue and expenditure. The financial forecast was carried out based on the 
assumption that revenues increase by 10% and expenditures by 8%, based on the development 
plans for Guizhou Province and the two counties (2015 for Anlong; 2014 for Nayong).   
 
10. Fiscal impact analysis and affordability assessment. The total investment of the 
project is estimated at $338.8 million (CNY2,326.1 million equivalent), with a government 
contribution of $188.8 million (CNY1,296.3 million equivalent), of which the Government of the 
PRC will provide $58.3 million (CNY400.0 million equivalent), GPG will provide $80.1 million 
(CNY550.1 million equivalent), ACG will provide $38.2 million (CNY262.5 million equivalent), and 
NCG will provide $12.2 million (CNY83.6 million equivalent). In addition, the ACG will provide 
$113.3 million (CNY778.0 million equivalent) to construct a water treatment plant and branch 
irrigation pipes and canals which are not included in the project scope. 
 
11. The contributions of the GPG, ACG, and NCG were analyzed in terms of affordability 
relative to projected revenue and expenditure. Annual counterpart funds required during the 
construction period, and comparison as percentages against projected revenue and expenditure 
of GPG, ACG, and NCG, are in Table 4. As the projected expenditure of the GPG, ACG, and 
NCG already exceeds the projected revenue, the project agreement includes an assurance to 
ensure fiscal resources for counterpart funding and debt servicing.   
 
12. Incremental recurrent cost analysis. Table 5 shows incremental recurrent cost analysis. 
Full recovery of the O&M cost can be achieved through the tariff revenue generated by the project. 
The annual revenue generated by tariffs at the current level is CNY120.9 million, compared with 
CNY62.9 million of the annual O&M. The operating margin for the whole project is 92.1%, which 
was estimated based on the current tariff level and full O&M cost. This positive operating margin 
is maintained under a sensitivity test of a 10% reduction in revenue and a 10% increase in O&M 
cost. 
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Table 4: Counterpart Fund, Debt Service, and Operation and Maintenance Cost against Revenue 
and Expenditure 

(CNY million) 
Item 2016 2017 2018 2019 2020 2021 2022 2023 2024 

A. Guizhou Provincial 
Government 

         

   1. Total revenue 252,148 277,362 305,098 335,608 369,169 406,086 446,695 491,364 540,501 
   2. Total expenditure 424,463 458,420 495,093 534,701 577,477 623,675 673,569 727,454 785,651 
   3. Annual counterpart fund 38   215  100   73 79  36  8  0  0 
      a. Percent against total 

revenue (%) 
  0.02    0.08     0.03 0.02  0.02 0.01 0.00 0.00 0.00 

      b. Percent against total 
expenditure (%) 

  0.01    0.05     0.02 0.01 0.01 0.01 0.00 0.00 0.00 

   4. Annual debt service 0 0 0 0 0 0 63 63 62 
      a. Percent against total 

revenue (%) 
0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

      b. Percent against total 
expenditure (%) 

0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

B. Anlong County 
Government 

         

   1. Total revenue 1,601 1,761 1,937 2,131 2,344 2,578 2,836 3,120 3,432 
   2. Total expenditure 3,211 3,467 3,745 4,044 4,368 4,717 5,095 5,502 5,943 
   3. Annual counterpart 

funda 
  24 160  95    128    79  151 101 150 150 

      a. Percent against total 
revenue (%) 

  1.51   9.10   4.90 6.00 3.37 5.85 3.55 4.81 4.37 

      b. Percent against total 
expenditure (%) 

    0.75 4.62    2.53 3.16 1.81 3.20  1.98 2.73 2.52 

   4. Annual O&M 0 0 0 0 0    17     43   43  43 
      a. Percent against total 

revenue (%) 
0.00 0.00 0.00 0.00 0.00  0.64   1.52 1.38 1.25 

      b. Percent against total 
expenditure (%) 

0.00 0.00 0.00 0.00 0.00  0.35  0.84 0.78 0.72 

C. Nayong County          
   1. Total revenues 2,356 2,591 2,851 3,136 3,449 3,794 4,174 4,591 5,050 
   2. Total expenditure 3,581 3,867 4,177 4,511 4,872 5,261 5,682 6,137 6,628 
   3. Annual counterpart fund 2 14 17 16 18 13 3 0  
      a. Percent against total 

revenue (%) 
0.08 0.55 0.60 0.51 0.52 0.34 0.08 0.00  

      b. Percent against total 
expenditure (%) 

0.05 0.37 0.41 0.36 0.37 0.25 0.06 0.00  

   4. Annual O&M 0 0 0 0 0 10 20 20 20 
      a. Percent against total 

revenue (%) 
0.00 0.00 0.00 0.00 0.00 0.26 0.48 0.43 0.39 

      b. Percent against total 
expenditure (%) 

0.00 0.00 0.00 0.00 0.00 0.19 0.35 0.32 0.30 

 O&M = operation and maintenance. 
a Includes funds for construction of a water treatment plant and branch irrigation pipes and canals, which are not included in 

the investment cost of the project. 
 Source: Asian Development Bank estimates. 
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Table 5: Incremental Recurrent Costs 

Item 
Amount 

(CNY million) 

A. Base Casea  
   1. Annual Revenue  
      a. Pingqiao reservoir and water transfer facilities (output 1)  
          Water supply tariff 99.63 
          Irrigation tariff 8.93 
      b. Pingqiao reservoir and water transfer facilities (output 1)  
          Water supply tariff 9.48 
          Irrigation tariff 2.82 

Subtotal (1) 120.86 
  2. Annual O&M Cost  
      a. Pingqiao reservoir and water transfer facilities (output 1) 26.49 
      b. Pingshan reservoir and water transfer facilities (output 1) 9.91 
      c. Restoration of environment, ecology, and land productivity in rocky desertification areas (output 2) 26.52 

Subtotal (2) 62.91 
B. Low Case (10% reduction in revenue and 10% increase in O&M cost)b  
   1. Annual Revenue  108.77 
   2. Annual O&M Cost 69.21 

m3 = cubic meter, O&M = operation and maintenance. 
a Operating margin is 92.1%. 
b Operating margin is 57.2%. 
Source: Asian Development Bank estimates. 

 
D. Conclusion 
 
13. As the project is not intended to be full cost-recovery, the overall financial viability will 
remain contingent on fiscal resources of GPG, ACG, and NCG for continuous support for 
counterpart funding and debt servicing. Under current tariff levels, about 32% of the cost could be 
recovered. The project agreement includes an assurance to ensure fiscal resources for 
counterpart funding and debt servicing.   
 
14. It is anticipated that the fiscal revenue of GPG, ACG, and NCG will continue to grow in 
line with economic development, providing additional resource mobility to finance the project. 
Revenue generated from the project will be sufficient to cover O&M costs.  
 


