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FINANCIAL ANALYSIS 
 
1. The financial analysis was undertaken individually for four district heating subprojects 
under part A and one coal-mine methane (CMM) gas supply and distribution subproject under 
part B. It assesses each subproject’s ability to generate sufficient revenues from operations to 
recover project costs, including operation and maintenance (O&M), and to provide adequate 
cash flows for debt service and a reasonable return on investment. The analysis was performed 
in accordance with the Guidelines on Financial Management and Analysis of Projects of the 
Asian Development Bank (ADB).1 All costs and prices are in constant 2011 currency values. 
The financial internal rate of return (FIRR) was derived using incremental annual cash flows 
throughout the 25-year lifespan of each subproject. The residual value of physical assets is 
assumed to equal their depreciated book value at the end of the valuation period. The financial 
analysis model compared each subproject’s FIRR with the weighted average cost of capital 
(WACC). Sensitivity analyses were conducted to assess the impact of various adverse 
conditions. 
 
A. Key Assumptions 
 
2. Capital costs are based on investment costs estimated in the feasibility studies, including 
land acquisition, civil works, equipment and materials, installation, and other related expenses 
(e.g., design and technical service). Capital costs of district heating include costs related to 
boilers, pipelines, heat exchange stations, supervisory control and data acquisition systems, 
and other associated costs. The capital costs of CMM supply relate to the construction and 
installation of the gas supply system and gas storage station, gas distribution pipelines, and 
other capital investments. Provision for physical contingency is included as appropriate.  
 
3. The subprojects will generate financial revenues from the sale of heat and sale of CMM 
gas. The analysis excludes any potential carbon-offset income from the Clean Development 
Mechanism for certified emission reductions. O&M costs mainly include purchased raw 
materials and fuel, wages and benefits, maintenance and repair, and other sales and 
management expenses. Net cash flows from the subprojects are determined after allowing for 
corporate income taxes at 25% of pre-tax profit.  
 
4. The WACC was calculated after tax in real terms using the actual capital mix and costs 
of funds. The cost of the ADB loan is based on the current London interbank offered rate 
(LIBOR) on 10-year fixed-rate swap (2.16% per annum) plus the ADB loan spread of 0.40% per 
annum net of the assumed rebate of 0.21% due to ADB’s sub-LIBOR actual borrowing cost. The 
loan maturity period is assumed to be 20 years, including the grace period of 5 years and the 
repayment period of 15 years, with equal principal payments. Thus, no maturity-based premium 
will be added to the ADB loan.2 The cost of equity is assumed to be 8.0% per annum. 
 
B. Financial Indicators 
 
5. Results of the financial analysis for each of the five subprojects are in Table 1 below. 
Consolidated cash flows of all subprojects are shown in Table 2. The financial net present value 
(FNPV) for each subproject is calculated using the estimated WACC as the discount rate; all 
                                                 
1 ADB. 2005. Financial Management and Analysis of Projects. Manila. 
2  Based on the new ADB interest policy on maturity-based pricing, a maturity premium will apply to ADB’s ordinary 

capital resource sovereign loans, for which loan negotiations are completed on or after 1 April 2012, on loans with 
average loan maturity of equal to or more than 13 years. Since the average loan maturity of the proposed loan term 
is less than 13 years (i.e., 12.75 years), there will be no maturity premium.    
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subprojects will generate positive FNPVs.  In addition, the FIRRs of all subprojects are greater 
than the respective WACCs.  
 

Table 1: Projected Financial Indicators 

Subprojects 
FIRR  
(%) 

FNPV 
 (CNY million) 

WACC 
(%) 

Part A    
Jinzhong District Heating  7.08 226.8 2.55 
Licheng District Heating  6.39 68.7 2.39 
Qin District Heating  6.04 92.7 2.52 
Zhongyang District Heating  7.24 22.7 2.41 
Part B    
Liulin CMM 19.75 236.2 2.54 
Overall 8.18 670.1 2.51 

% = percentage, CNY = yuan, FIRR = financial internal rate of return, FNPV = financial net present value, 
WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 

Table 2: Consolidated Cash Flows for the Overall Project  
(CNY million) 

 
Year 

 
Capital Cost 

 
Revenues 

 
O&M Cost 

 
Income Tax 

Net Cash 
Flow After-

Tax 

2012 (196.23) 0.00 0.00 0.00 (196.23) 

2013 (359.67) 90.95 (45.56) (5.41) (319.70) 

2014 (327.96) 164.75 (74.99) (16.61) (254.80) 

2015 (198.89) 208.28 (101.81) (16.88) (109.30) 

2016 (24.29) 236.27 (114.73) (16.23) 81.03 

2017 0.00 236.27 (114.79) (15.67) 105.81 

2018 0.00  236.27 (114.86) (15.91) 105.50 

2019 0.00  236.27 (114.93) (16.15) 105.20 

2020 0.00  236.27 (115.00) (16.39) 104.89 

2021 0.00  236.27 (115.06) (16.62) 104.59 

2022 0.00  236.27 (115.13) (16.86) 104.28 

2023 0.00  236.27 (115.20) (17.09) 103.97 

2024 0.00  236.27 (115.28) (17.33) 103.67 

2025 0.00  236.27 (115.35) (17.57) 103.36 

2026 0.00  236.27 (115.42) (17.80) 103.05 

2027 0.00  236.27 (115.49) (18.04) 102.74 

2028 0.00  236.27 (115.57) (18.27) 102.43 

2029 0.00  236.27 (115.64) (18.51) 102.12 

2030 0.00  236.27 (115.72) (18.74) 101.81 

2031 0.00  236.27 (115.79) (18.98) 101.50 

2032 0.00  236.27 (115.79) (19.11) 101.38 

2033 0.00  236.27 (115.79) (19.11) 101.38 

2034 0.00  236.27 (115.79) (19.11) 101.38 

( ) = negative, % = percentage, CNY = yuan, FIRR = financial internal rate of return, FNPV = financial net 
present value, O&M = operation and maintenance, WACC = weighted average cost of capital.  
Source: Asian Development Bank estimates. 
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C. Sensitivity Analysis 
  
6. Sensitivity analysis was performed to test the FIRR’s sensitivity to certain changes in 
parameters. The sensitivity analysis focused on four variables: (i) project costs increase by 10%, 
(ii) O&M costs increase by 10%, (iii), the project implementation is delayed by 1 year, and (iv) a 
combination of all variables. The analysis shows that the subprojects will remain financially 
viable since the FIRRs are greater than WACCs. The sensitivity analysis is in Table 3.  
  

Table 3: Sensitivity Analysis of Financial Internal Rates of Return 

Case WACC 
FIRR

Base Case 
Project 

Cost +10% 
O&M Cost 

+10% 
One Year 

Delay 
All 

Combined 
Part A       
Jinzhong District Heating  2.55 7.08 6.06 6.61 6.81 5.31 
Licheng District Heating  2.39 6.39 5.37 5.62 6.08 5.92 
Qin District Heating  2.52 6.04 5.13 5.70 5.74 4.47 
Zhongyang District Heating  2.41 7.24 6.22 6.82 6.98 5.52 
 
Part B 

     
 

Liulin CMM 2.54 19.75 17.32 17.25 19.67 15.31 
Whole Project (A+B) 2.51 8.18 7.07 7.50 7.93 6.40 
% = percentage, FIRR = financial internal rate of return, O&M = operation and maintenance, WACC = weighted 
average cost of capital. 
Note: The sensitivity indicator is the ratio of percentage change in the financial internal rate of return divided by the 
percentage change in the given parameter. 
Source: Asian Development Bank estimates. 




