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FINANCIAL ANALYSIS 

1. The financial analysis of the Qingdao Smart Low-Carbon District Energy Project was 
undertaken in accordance with the Asian Development Bank (ADB) guidelines on Financial 
Management and Analysis of Projects.1 It assesses the project’s ability to generate sufficient 
revenue from operations to recover project costs, including operation and maintenance (O&M) 
costs, and to provide adequate cash flows for debt service and a reasonable return on 
investment. Cost estimates are based on the preliminary results of ADB’s project preparatory 
technical assistance assessment done in June 2015. The financial internal rate of return (FIRR) 
was derived using incremental annual cash flows over the 20-year economically useful life of 
the project. The FIRR was computed on an after-tax basis in real terms by converting nominal 
cost estimates and financial cash flows to real terms, and removing the impacts of inflation and 
potential currency fluctuation. The financial analysis model compared the project’s FIRR with 
the weighted average cost of capital (WACC). Sensitivity analyses were conducted to assess 
the impact of various adverse conditions on the project’s financial sustainability.   
 
2. The project management office was established under the Qingdao municipal 
government (the project executing agency), and the Qingdao Energy Group (QEG) will perform 
day-to-day project implementation, where a separate project management office will be 
established. QEG is a solely state-owned company comprising three subsidiary gas 
companies—the Qingdao Taineng Gas Group, Qingdao Thermoelectricity, and the Qingdao 
Kaiyuan Group. It is the largest local energy enterprise in Shandong province in the eastern 
People’s Republic of China (PRC) and it provides heating service for 80 million square meters 
(m2) out of the total 142 million m2 in Qingdao (56% of market share). QEG is also a sole 
distributor of natural gas in Qingdao city and provides natural gas to around 1.1 million 
households.  
 
A. Key Assumptions 

3. Financial projections of 25 years from project commencement and 20 years after project 
completion, during 2016–2040, were prepared to determine the annual required revenue to 
ensure that the cumulative cash flow would meet cash O&M costs and debt service repayments.  
 
4. The project will generate revenue from the sale of heat, cooling, electricity, and the 
collection of the service connection fees from new customers in the project areas.2 The QEG is 
the implementing agency. It is wholly owned by the Qingdao municipal government and its core 
business includes investment, construction, and operation and management service related to 
heating, cooling, and electricity supply. It also promotes the application of renewable energies. It 
will provide district heating services, obtaining heat from different clean energy sources 
including an existing combined heat and power plant and natural-gas-based heat-only boilers. 
The project construction period was estimated to be 5 years, from 2016 to 2020. Once the 
construction is completed by 2020, it was further assumed that the project will provide district 
heating service for up to 80% of the total designed heating area by 2022, and 100% by 2024 
and onwards. The entire heating area the project will provide with district heating services was 
estimated to be 21.4 million m2. 
 

                                                
1
 ADB. 2005. Financial Management and Analysis of Projects. Manila. 

2
  To take a conservative approach, 52% of the estimated service connection fees from new customers were reflected 

in the FIRR computation.  

http://www.adb.org/Documents/RRPs/?id=48003-002-3
http://www.adb.org/Documents/RRPs/?id=48003-002-3
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5. The tariff for heating, cooling, and electricity is set by the government at the municipal 
level and goes through public consultation. The current level of tariffs in the Qingdao 
municipality according to the feasibility study report of the project3 was used for the financial 
analysis. Tariffs are generally determined following the cost-recovery approach and a 
reasonable profit margin is also considered as part of the tariff calculation. However, the 
unexpected price shocks in resources may not be immediately reflected in the new tariff, which 
will go through official pricing procedures including public hearing. In the event that revenues 
are not adequate to finance O&M and to repay the loan, the Qingdao municipal government will 
provide subsidies.  

 
6. The heating, cooling, and electricity demand projections are based on (i) annual heating 
supply of 9.87 million gigajoules, (ii) annual cooling supply of 0.50 million gigajoules, and (iii) 
annual electricity supply of 211.64 million kilowatt-hours. 
 
7. Capital costs are based on investment costs estimated in the feasibility study report of 
the project, including civil works, equipment and materials, installation, and other related 
expenses (e.g., design and technical services). Capital costs include (i) the base cost, including 
the investment cost of boilers, pipelines, heat exchange stations, supervisory control and data 
acquisition systems, and other associated costs; and (ii) physical and price contingencies, 
included as appropriate.  
 
8. O&M costs include (i) purchase costs of gas, water, and electricity; (ii) treatment, 
maintenance, and repair costs to provide heating, cooling, and electricity services; (iii) wages, 
benefits, and other sales and management expenses; and (iv) taxes and charges. Of the total 
O&M costs excluding taxes, the main cost items are the purchase costs of the resources, 
comprising natural gas (77.0%), water (1.2%), and electricity (12.7%). As the QEG will not 
engage additional personnel for the O&M of the new areas, incremental wages and 
administration costs are mainly related to the connection of new customers. Value-added taxes 
are charged to the revenue at the rate of 13% for heating and 17% for electricity. Education and 
city taxes are charged to the value-added taxes at 5% for education and 7% for city taxes. Also, 
net income is subject to corporate taxes of 25%.  
 
9. The total estimated project costs of CNY1.68 billion were assumed to be financed by an 
ADB foreign currency loan of $130.00 million (equivalent to CNY828.6 million) and the Qingdao 
municipal government’s equity contribution of CNY851.4 million. 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 on a 10-year fixed-rate swap (2.51% per 
annum) plus the contractual ADB loan spread of 0.50% per annum and a maturity-based 
premium of 0.10% per annum. The loan maturity period is assumed to be 25 years, including 
the grace period of 5 years and the repayment period of 20 years with equal principal payments. 
The cost of equity is assumed to be 8% per annum. Table 1 shows the projected WACC.  
 

  

                                                
3
  CNY110.0 per gigajoule (GJ) for heating service, CNY130.0 per GJ for cooling service, and CNY0.8 per kilowatt-

hour for electricity. 
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Table 1: Projected Weighted Average Cost of Capital 

 
 
Source 

Amount 

(CNY 
million) 

 
 

Weighting 

(%) 

 
Nominal 

Rate  

(%) 

 
Income 

Tax  

(%) 

Nominal 
Rate 

after Tax 

(%) 

 
Inflation 

Rate  

(%) 

Real 
Interest 

Rate  

(%) 

 
 

Weighted 

(%) 

ADB 828.62 49.32 3.26 25.00 2.45 1.50 0.93 0.46 
         
Equity finance 851.38 50.68 8.00  8.00 3.00 4.85 2.46 
         
Total 1,680.00 100.00      2.92 
Real WACC        2.92 

ADB = Asian Development Bank, WACC = weighted average cost of capital. 
Source: Asian Development Bank estimates. 
 

B. Financial Internal Rate of Return and Financial Net Present Value 

10. The FIRR is 10.35%, higher than the estimated WACC of 2.92%. The financial net 
present value of the project was calculated using the estimated WACC as the discount rate. The 
financial net present value is CNY1,242.30 million at this WACC (Table 2).  
 

Table 2: Projected Cash Flow for the Project 
(CNY million) 

 
 
 

Year 

 Cash Flow 

 
Capital 

Expenditure 

 
Operating 

Inflows 

 
Operating 
Outflows 

Net Cash Flow 
before tax 

 
Income Tax 

 
Net Cash Flow 

after tax 

2016 154.14 0.00 0.00 (154.14) 0.00 (154.14) 
2017 462.43 0.00 0.00 (462.43) 0.00 (462.43) 
2018 462.43 0.00 0.00 (462.43) 0.00 (462.43) 
2019 308.29 0.00 0.00 (308.29) 0.00 (308.29) 
2020 154.14 0.00 0.00 (154.14) 0.00 (154.14) 
2021   1,700.05   832.99   867.06   198.46  668.60 
2022   1,088.89   888.53   200.36   31.79  168.57 
2023   1,267.26   999.59   267.67   48.61  219.06 
2024   1,397.34   1,110.66   286.68   53.36  233.32 
2025   1,300.74   1,110.66   190.08   29.21  160.87 
2026   1,300.74   1,110.66   190.08   29.21  160.87 
2027   1,300.74   1,110.66   190.08   29.21  160.87 
2028   1,300.74   1,110.66   190.08   29.21  160.87 
2029   1,300.74   1,110.66   190.08   29.21  160.87 
2030   1,300.74   1,110.66   190.08   29.21  160.87 
2031   1,300.74   1,110.66   190.08   29.21  160.87 
2032   1,300.74   1,110.66   190.08   29.21  160.87 
2033   1,300.74   1,110.66   190.08   29.21  160.87 
2034   1,300.74   1,110.66   190.08   29.21  160.87 
2035   1,300.74   1,110.66   190.08   29.21  160.87 
2036   1,300.74   1,110.66   190.08   29.21  160.87 
2037   1,300.74   1,110.66   190.08   29.21  160.87 
2038   1,300.74   1,110.66   190.08   29.21  160.87 
2039   1,300.74   1,110.66   190.08   29.21  160.87 
2040   1,377.81   1,110.66   267.15   29.21  237.94 

Net present 

values:  

      

2.92%      1,242.30 
FIRR       10.35% 

( ) = negative, FIRR = financial internal rate of return, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
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11. Sensitivity analyses were performed to test the FIRR’s sensitivity to certain changes in 
parameters. The analyses showed that the project would remain financially viable with FIRRs 
exceeding the WACC for (i) an increase in project capital costs by 10%, (ii) an increase in O&M 
costs by 10%, (iii) a decrease in revenue by 10%, and (iv) delay in the project implementation 
by 1 year. In the unlikely scenario of all four adverse cases occurring at the same time, the 
project would not be financially viable.   
 

Table 3 : Sensitivity Analysis of Financial Internal Rate of Return  

Case 
FIRR Post-Tax 

(%) 

A. Base Case    10.35 
B. Sensitivity Cases  
 Capital cost overrun of 10% 9.17 
 Higher operating costs of 10% 5.67 
 Lower benefits of 10% 3.96 
 Implementation delay of 1 year 10.10 

WACC 2.92 

( ) = negative, FIRR = financial internal rate of return, WACC = weighted average 
cost of capital. 
Source: Asian Development Bank estimates. 

 
12. In addition, the discounted payback period of the project was calculated to consider how 
long it would take for the project’s discounted net cash flows to recoup the cost of capital 
investment, after project completion in 2020. Under the base-case scenario, using the 
discounted net cash flows at WACC (2.92%), the payback period was estimated to be 6.37 
years, which is deemed to be relatively short considering the long-term project operation period. 
The project is assessed to be financially viable. 
 
C. Financial Projection of Qingdao Energy Group 

13. The financial operation of the QEG is projected from 2021 to 2040 based on the 
assumed operating parameters (Table 4). Under the government’s plan to reinforce the 
capability to increase efficiency and create value, different energy companies were consolidated 
into a group company, QEG, in 2013. As a newly established company, QEG experienced net 
operating losses and the government provided the subsidies in 2013 (9 months) and 2014. 
Revenue projection reflects the 5-6% of organic growth, and the increase from the ADB project 
and cost of goods sold is projected to be 85%–95% of the gross revenue. It is expected that the 
government will provide and gradually decrease the subsidy during the project implementation 
period. Once the project starts its operation, the company is expected to manage its operation 
without government subsidy.  
 
14. Current ratios are relatively low because of the faster collections from customers 
compared to the payments to fuel suppliers. Accounts receivables collection period is estimated 
to be around 2 months while accounts payables payment period is estimated to be around 6 
months. Operating ratios are projected to be higher than or close to 100% during the project 
implementation and gradually decrease up to 95% once the project starts its operation. 
 
15. The following financial covenants are proposed: (i) debt–equity ratio to be not more than 
75:25, and (ii) debt service coverage ratio to be at least 1.1 during project operation.  

 



 

 

Table 4: Financial Projection  
(CNY million) 

 
 

Source: Asian Development Bank estimates.  

 
 
 
 

 
Actual   Forecast 

Item  2013 2014  2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

Income Statement                          
Revenue and gains 2,863  3,703   4,150  4,724  4,913  5,062  5,220  5,385  6,434  6,744  7,131  7,527  
Expenses and losses 2,719  4,059   4,248  4,645  4,839  5,018  5,171  5,351  6,413  6,677  6,996  7,317  
Net income 105  -401   -73  60  56  33  37  25  15  50  101  157  
Cash Flow Statement              
From operating activities 945  183   -209  457  361  417  456  271  728  451  903  712  
From investing activities  -455  -1,165   553  -57  -393  -443  -323  -52  -280  -446  -472  -392  
From financing activities 740  1,192   -789  -400  32  26  -133  -219  -248  -5  -431  -320  
Ending cash balances 1,235  1,445   1,000  1,000  1,000  1,000  1,000  1,000  1,200  1,200  1,200  1,200  
Balance Sheet              
Assets 10,492  11,546   10,848  11,037  11,444  11,842  12,079  12,240  12,579  12,650  12,750  12,756  
Liabilities 6,908  8,100   7,475  7,605  7,956  8,321  8,522  8,656  8,981  9,001  9,000  8,849  
Equities 3,584  3,446   3,373  3,432  3,488  3,521  3,558  3,583  3,598  3,649  3,750  3,907  
Financial Ratios              

Current ratio 0.5 0.5  0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 

Debt–equity ratio (%) 110 133  94 122 127 133 135 133 134 138 130 122 
Debt service coverage ratio 0.2 -0.1  1.0 0.7 5.0 1.7 2.1 2.2 2.1 2.6 1.9 2.3 
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