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ECONOMIC AND FINANCIAL ANALYSIS 

A. Introduction 

1. The proposed project will provide strategic and comprehensive support for the Ziyang 
Municipal Government (ZMG) to (i) improve the urban environment and livability of Ziyang 
Municipality (Ziyang) in Sichuan Province of the People’s Republic of China (PRC), and (ii) shift 
to high-quality economic growth on a more inclusive green development path.1 The project is 
envisaged to play a demonstrative role for medium-sized cities with similar conditions in the 
middle and upper reaches of the PRC’s Yangtze River Economic Belt.2 

B. Macroeconomic and Sector Context 

2. Ziyang is a typical medium-sized prefecture-level municipality in the upper reaches of the 
Yangtze River Economic Belt, with a population of 3.6 million in 2017; an average income per 
capita of $2,900; and a land area of 5,747 square kilometers, covering hilly terrain traditionally 
used for agriculture. Ziyang’s center extends to both sides of the Tuo River, which is a major 
tributary of the Yangtze River. In 1992, the ZMG established the Sichuan Ziyang High Technology 
Development Zone (SZHTDZ) to create jobs and promote economic growth.3 Ziyang developed 
the automobile manufacturing industries as a main engine for growth.4 However, intensified 
economic activities have put the municipality under immense environmental pressure because of 
wastewater discharge, solid waste, and air emissions. Changes in the drainage systems resulted 
in riverbank erosion and flooding risks, and a decrease in vegetation covers, all aggravated by 
climate change. 

3. Ziyang is at a critical stage of development that calls for (i) improving and modernizing its 
urban strategy, urban planning, and urban monitoring indicators for greater efficiency; 
(ii) promoting economic diversification to sustain its growth potential; and (iii) shifting its strategy 
to improve its environmental sustainability and urban livability. To remain competitive and attract 
a qualified workforce to new green industries, Ziyang needs to expand its industrial agglomeration 
and improve its living environment with sound urban planning and by providing flood protection 
and green spaces. 

4. Sector binding constraints. The slow pace of economic and environmental 
improvements in Ziyang can be traced to three interrelated major constraints, which the proposed 
project will help remove through a holistic urban intervention: (i) outdated and insufficient urban 
planning and management capacity, (ii) inadequate and restricted opportunities to develop the 
economic sector, and (iii) ineffective and inadequate public environmental infrastructure and 
ecological system. 

5. Ziyang suffers from information and coordination failures, not least in the demand and 
supply of skilled workers. This is evident in the mismatch of the skills offered by the current 
technical and vocational education and training (TVET) system and the needs of new industries, 

                                                
1 Transaction technical assistance facility. Asian Development Bank (ADB). 2017. Technical Assistance to the 

People’s Republic of China for Preparing Yangtze River Economic Belt Projects. Manila (TA 9311-PRC). Financing 
from the Cities Development Initiative for Asia and ADB will ensure the project’s timely preparation. 

2 Demonstrative role requires social inclusion, environmental sustainability, and economic competitiveness with local 
financial soundness and sustainability. 

3 The SZHTDZ now includes about 70%–80% of Ziyang’s urban areas.  
4 In 2013, the value-added industrial output of the secondary industry (industry and construction)—the largest 

contributor of Ziyang’s economy—amounted to about CNY61 billion; and accounted for an estimated 55.6% of the 
municipality’s total gross domestic product. 

http://www.adb.org/Documents/RRPs/?id=51189-001-3
http://www.adb.org/Documents/RRPs/?id=51189-001-3
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such as the medical industry. In fact, less than 30% of Ziyang’s TVET graduates are able to find 
local employment. On the other hand, Ziyang’s medical industry cannot find local graduates in 
the field of prosthodontics, for example; and so, they are obliged to hire graduates from Chengdu 
City. One of the underlying causes of this mismatch is that the local enterprises lack incentives to 
participate in local vocational education. Ziyang’s TVET is not geared to meeting the requirements 
of its economic and social transformation and development. The project needs to overcome this 
disconnect between secondary vocational education in Ziyang and the skills demand of local 
employers. 

C. Demand Analysis 

6. The provincial and municipal governments specify the policies to promote the industrial 
development of medical equipment in many areas. The demand analysis for the six subprojects 
of output 1, covering ecological systems and environmental infrastructure, is given in the detailed 
economic analysis.5 As the SZHTDZ expands, and Ziyang transforms into a significant industrial 
and manufacturing center within the Chengdu–Chongqing Economic Zone, the concerns are that 
the environmental impacts will lower the quality of life in this community. 

D. Alternative Analysis 

7. Technical alternatives were studied for the six subprojects of output 1, which include an 
eco-dike (embankment) for flood control; sponge city interventions; wetland area development 
downstream of the SZHTDZ; landfill closure, restoration, and after-use; green wedge; and 
ecological preservation of bare hills. The least-cost analysis was carried out to compare the 
alternatives, and the results are in Table 1. Technical details are in the detailed economic 
analyses (footnote 5). 

Table 1: Results of the Least-Cost Analysis of Subprojects 

Component and Subprojects Alternative 

NPV 

(CNY’000) 

Least- 

cost 

Preferred 

in FSR 

Output 1: Ecological systems and environmental infrastructure constructed 

1.1 Eco-dike (embankment) for 

flood control 

3.1.1 Vertical-type counterpoise 

embankment wall 
440,195.89 No No 

3.1.2 Sloping sand pebble compaction 

embankment wall 
429,804.03 No No 

3.1.3 Multiple eco-dikes 413,202.02 Yes Yes 

1.2 Sponge city interventions 3.2.1 Permeable sinking-style greenbelt 22,301.50 No No 

3.2.2 Combining of permeable and  

 impermeable sinking-style greenbelt 
19,338.36 Yes Yes 

1.3 Wetland area development 

 downstream of the SZHTDZ 

3.3.1 Establishment of water ecosystem 166,375.14 No Yes 

3.3.2 Aquatic species restoration 161,711.03 Yes No 

1.4 Landfill closure, restoration, 

and after-use 

3.4.1 Landfill closure 223,959.53 Yes Yes 

3.4.2 Removal and incineration 396,171.10 No No 

1.5 Green wedge 3.5.1 Laying pavements on ground 315,239.12 Yes Yes 

3.5.2 Pavements building on stilts 323,024.42 No No 

1.6 Ecological preservation of  

bare hills 

3.6.1 Traditional masonry protection 29,792.65 No No 

3.6.2 Ecological preservation 22,969.13 Yes Yes 

CNY = Chinese yuan, FSR = feasibility study report, NPV = net present value, SZHTDZ = Sichuan Ziyang High 
Technology Development Zone. 
Sources: Asian Development Bank estimates. 

                                                
5 Detailed Economic Analysis (accessible from the list of linked documents in Appendix 2 of the report and 

recommendation of the President). 
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E. Methodology and Data 

1. General 

8. The economic analysis of the project was conducted in accordance with the guidelines of 
the Asian Development Bank (ADB) on the economic analysis of projects. Details of the 
methodology are in the detailed economic analysis (footnote 5).  

9. The assumptions are as follows: 
(i) All costs are based on constant 2018 prices. 
(ii) The exchange rate used is consistent with that used in the financial analysis. 
(iii) All costs are valued using the domestic price numeraire; and tradable inputs are 

adjusted by a shadow exchange rate factor of 1.08, while unskilled labor is 
adjusted by a shadow wage rate factor of 0.67. 

(iv) Economic costs of capital works and annual operation and maintenance (O&M) 
are calculated from the project cost estimates. Price contingencies, financial 
charges, and taxes and duties are excluded in the analysis; but physical 
contingencies are included. 

(v) The economic cost of capital is assumed at 9%. 
(vi) The analysis covers the period from 2018 to 2044, i.e., 6 years of construction and 

20 years of operation. 

2. Benefit Estimates 

10. Summary. Benefits are both direct and indirect, though not all have been quantified. 
Economic benefits include (i) accelerated growth in the service industry, (ii) greater efficiencies 
(time savings) in the testing of equipment for the service industry, (iii) incremental human capital, 
measured by the wage increases of the TVET graduates, (iv) improved flood protection, and 
(v) environmental benefits of the various urban green infrastructure subprojects. Other benefits 
include methane capture from the landfill closure and avoided traffic interruptions caused by 
landslide events. 

11. As regards the subproject designed to improve the management system of the SZHTDZ, 
benefits are tangible but not readily and reliably quantifiable because of the lack of baseline data. 
Therefore, the economic analysis does not include it. The government expects the following 
benefits to be realized: (i) about 30% reduction in the processing time of residents’ applications, 
(ii) about 30% improvement in the enterprise service efficiency levels, (iii) about 40% improvement 
in the green environmental quality index of the industrial park, (iv) about 25% reduction in the use 
of energy (water and electricity), and (v) overall promotion and upgrade of the industrial park. 

12. As for the platform to research and develop equipment for the service industry (such as 
medical equipment), the major economic benefits assumed were based on the increase in the 
number of enterprises that enter the local area. The government’s development plan targets 
200 companies. The with-project scenario assumes one project to be implemented by each 
company annually at 5% rate of transformation achievement, and with an average output value 
of CNY4 million. These assumptions were based on similar research platform operations in the 
PRC. 

13. As regards the testing and inspection facilities for the medical industry, the major 
economic benefits generated for the component are 60 days in terms of time savings for the 



4 
 

serviced enterprise.6 In accordance with the theory of time value of money, the early net cash 
inflow can generate more value for an economic entity.7 

14. For the TVET subproject, the economic benefits were estimated from the incremental 
human capital, measured by the increases of wages of the graduates. Only the incremental 
number of long-term graduates were included in the assumptions for the economic analysis. 

15. In the subproject concerned with the eco-dike (embankment) for flood control, the 
economic benefits include (i) savings from avoided flood damage and disruptions of economic 
activities for the residents and enterprises along the river, and (ii) increased environmental and 
recreational benefits from the embankment park area. The average unit area of flood damages 
was estimated from historical data. The historical data revealed that floods caused an average 
annual economic loss of CNY15.3 million during 2014–2017. 

16. As for the sponge city subproject, it is in line with the PRC’s Sponge City Program, which 
is designed to solve water pollution, stormwater, and flooding problems. Instead of water seeping 
into the ground in uncontrolled fashion in the without-project situation, it is retained more like a 
sponge that absorbs the rainwater, which will then be naturally filtered by the soil and allowed to 
reach into the groundwater aquifers. This allows the extraction of groundwater through urban or 
peri-urban wells, which can be used for Ziyang’s water supply. 

17. As regards the Yannan Lake wetland area development subproject downstream of the 
SZHTDZ, the benefits are estimated in line with the project’s expected improvement of the water 
environment to Class IV standard by 2025 and to Class III standard by 2030, from the currently 
worse-than-Class V standard of surface water quality by “strict increment control and effective 
stock reduction.”8 The values used in the estimated economic internal rates of return (EIRRs) are 
adjusted from a study on the environmental cost of water pollution in Chongqing Municipality.9 

18. In the landfill closure, restoration, and after-use subproject, many of the economic benefits 
linked to health benefits (e.g., savings in medical expenses, reduced morbidity) could not be 
accurately quantified. The EIRR benefits are calculated based on the carbon value of methane 
capture, using conservative values estimated in a similar activity, which is the Gorai landfill closure 
and gas capture project in India.10 The values are considered conservative because the organic 
content of landfill waste is generally higher in the PRC than in India. Once the landfill is covered, 
additional environmental benefits will accrue from the increased urban green area. 

19. For the green wedge subproject, the economic benefits assumed were the environmental 
benefits of the urban green area. 

                                                
6 Transaction technical assistance facility. ADB. 2017. Technical Assistance to the People’s Republic of China for 

Preparing Yangtze River Economic Belt Projects. Consultant’s feasibility study report. Manila (TA 9311-PRC).  
7 S. Carther. 2003. Understanding the Time Value of Money. Investopedia. https://www.investopedia.com/articles/ 

03/082703.asp 
8 Surface water quality class based on 2,050 testing sites in the first 6 months of 2018: 70% were deemed Class III or 

better. (Source: Reuters, 25 July 2018); and Government of the PRC. 2002. Environmental Quality Standards for 
Surface Water (GB3838-2002). Beijing. The applicable standard and/or target for surface water quality is Class III 
and above. GB3838-2002 also cited that water quality up to Class III standard is suitable for drinking. 

9 Y. Chang, H. M. Seip, and H. Vennemo. 2001. The Environmental Cost of Water Pollution in Chongqing, China. 
Environment and Development Economics. pp. 313–333. 

10 United Nations Framework Convention on Climate Change. 2014. Clean Development Mechanism Project Design 
Document Form—Gorai Landfill Closure and Gas Capture Project. Mumbai, India. 

https://www.investopedia.com/
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20. As regards the ecological preservation of bare hills, the economic benefits that can be 
quantified for this subproject were based on the savings from avoided traffic interruptions. 

3. Cost Estimates 

21. The economic cost comprises the investment costs (civil works, machinery and 
equipment, land acquisition and resettlement, environmental protection, survey and design, 
consulting services, and training), and the O&M costs (e.g., maintenance and repair, labor, 
chemicals, utilities). The detailed calculation of conversion factors for each cost category is in the 
detailed economic analysis (footnote 5). 

4. Economic Analysis Results 

22. The estimated total annual economic benefit of the project amounts to CNY1.04 billion. 
The environmental infrastructure investments are uneven in terms of rate of return; but they are 
all above 9%, except for the wetland subproject. The overall EIRR of the project was estimated 
at 14.84%, higher than the assumed cut-off rate for economic viability of 9.00%.  

Table 2: Base-Case Economic Internal Rates of Return and Net Present Values 
No. Subproject EIRR (%) ENPV at 9% (CNY million) 

1 R&D platform for equipment for the light industries 14.40 84.92 

2 Inspection and testing facilities for equipment and 
materials for the service industry 

 

14.91 

 
82.73 

3 Technical and vocational education and training 12.23 84.40 

4 Eco-dike (embankment) for flood control 9.10                      3.84 
5 Sponge city interventions 21.36 28.06 

6 Wetland area development downstream of the SZHTDZ 8.82 (3.16) 

7 Landfill closure, restoration, and after-use 11.69 47.80 

8 Green wedge 24.00    679.38 

9 Ecological preservation of bare hills 9.56 1.10 

 Overall 14.84 1,042.49 

CNY = Chinese yuan, EIRR = economic internal rate of return, ENPV = economic net present value, R&D = research 
and development, SZHTDZ = Sichuan Ziyang High Technology Development Zone.  
Source: Asian Development Bank estimates. 

5. Sensitivity Analysis 

23. The EIRR estimations were subjected to sensitivity tests for the following scenarios: (i) a 
10% increase in the capital cost, (ii) a 10% increase in the operating cost, (iii) 10% decrease in 
net benefits, (iv) a combination of the above three scenarios, and (v) 1-year delay in benefits. The 
EIRR was calculated at 14.84% (above the 9.0% economic opportunity cost of capital), which 
drops to 13.66% if the capital cost increases by 10.0%, to 14.71% if the operating cost increases 
by 10.0%, to 13.41% if benefits decrease by 10.0%, and to 12.16% when combining these 
assumptions. The results are in Table 3. 

Table 3: Results of Sensitivity Analysis 

No. Subproject 

EIRR (%) 

Base 

Situation 1 Situation 2 Situation 3 

Combination 
of Situations 

1–3 
1-Year 
Delay 

10% 
Increase in 

Capital 
Cost 

10% 
Increase in 
Operating 

Cost 

10% 
Decrease 

in Net 
Benefit 

1 R&D platform for equipment 
for the light industries 

14.40 13.38 14.27 13.13 12.01 14.29 
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No. Subproject 

EIRR (%) 

Base 

Situation 1 Situation 2 Situation 3 

Combination 
of Situations 

1–3 
1-Year 
Delay 

10% 
Increase in 

Capital 
Cost 

10% 
Increase in 
Operating 

Cost 

10% 
Decrease 

in Net 
Benefit 

2 Inspection and testing 
facilities for equipment and 
materials for the service 
industry 

14.91 13.99 13.70 12.61 10.51 14.78 

3 TVET 12.23 11.12 12.19 10.97 9.87 12.11 
4 Eco-dike (embankment)  9.10 8.09 9.06 7.93 6.90 8.89 
5 Sponge city interventions 21.36 19.72 21.31 19.50 17.90 21.31 
6 Wetland area development 

downstream of the SZHTDZ 
8.82 7.96 8.82 7.87 7.03 8.63 

7 Landfill closure, restoration, 
and after-use 

11.69 10.38 11.65 10.19 7.36 11.59 

8 Green wedge 24.00 22.47 23.99 22.30 19.09 23.95 
9 Ecological preservation of 

bare hills 
9.56 8.49 9.49 8.32 7.24 9.38 

 Overall 14.84 13.66 14.71 13.41 12.16 14.73 

EIRR = economic internal rate of return, R&D = research and development, SZHTDZ = Sichuan Ziyang High 
Technology Development Zone, TVET = technical and vocational education and training. 
Source: Asian Development Bank estimates. 

F. Financial Analysis 

1. Fiscal Affordability and Sustainability 

24. The sustainability of all subprojects depends on effective O&M of the infrastructure. The 
responsibility for operating and maintaining the infrastructure and equipment provided under 
output 1 and the equipment provided under output 2 lies with the ZMG. The trends of economic 
growth and total revenues and expenditures (on and off budget and transfers) were analyzed. 
The ZMG’s past financial performance was assessed. The ZMG will provide counterpart funding 
during implementation and pay debt service and O&M funds following project completion. 

25. The financial sustainability analysis relates to the estimated counterpart funds and 
projected fiscal revenue during construction, the O&M expenses during operation, and the 
comparison between the repayment amount and the projected financial expenditure. Table 4 
shows the historical fiscal revenue and expenditure, and Table 5 shows the projections.11 

Table 4: Historical Revenues and Expenditures for Ziyang 

Item 2012 2013 2014 2015 2016 % 
Compound Annual 

Growth Rate (%) 

Revenues (CNY, million)        
1. General budget revenue 4,073 4,844 5,546 6,177 4,684 18.5 3.3 
2. Upper-level government 

allocations 
10,849 11,576 13,011 13,700 11,583 45.8 1.8 

3. Balance of last year 608 254 419 451 339 1.3 (2.3) 
4. Other revenue 432 563 572 6,114 8,667 34.3 22.6 

Total Revenues 15,963 17,237 19,548 26,443 25,272 100.0 4.0 

Expenditures (CNY, million)        
1. General budget expenditures 15,404 16,490 18,868 21,608 18,836 76.3 2.6 
2. Other expenditures 305 328 229 4,469 5,865 23.7 22.9 

Total Expenditures 15,709 16,818 19,097 26,077 24,701 100.0 4.0 

                                                
11 From 2012 to 2015, the ZMG’s fiscal disposable income increased from CNY15,963 million to CNY26,443 million at 

a 4% compound annual average growth rate. Fiscal expenditure increased from CNY15,709 million to CNY26,077 
million at a 4% compound growth rate. 
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Item 2012 2013 2014 2015 2016 % 
Compound Annual 

Growth Rate (%) 
Surplus 254 419 451 366 570  2.9 

( ) = negative, CNY = Chinese yuan. 
Note: Numbers may not sum precisely and percentages may not total 100% because of rounding. 
Source: Asian Development Bank estimates. 

 
Table 5: Financial Projection of the Ziyang Municipal Government 

Item 2019 2020 2021 2022 2023 2024 2025 2026 

Revenues (CNY, million) 33,954  37,970  42,812  48,664  55,753  64,356  74,813  87,542  

Expenditures (CNY million) 33,333  37,331  42,155  47,988  55,058  63,641  74,077  86,785  

Annual counterpart funds  

(CNY million) 
72  289  434  506  145        

Counterpart funds as a share of 

revenues (%) 
0.20 0.80 1.00 1.00 0.30       

Annual debt service, and O&M for 

subprojects 
          107  105  103  

Annual debt service, subsidy, and O&M 

for subprojects as revenue share (%) 
          0.17 0.14 0.12 

CNY = Chinese yuan, O&M = operation and maintenance. 
Source: Asian Development Bank estimates.   

26.  The financial sustainability assessment indicates that the ZMG had sufficient funds to 
finance the counterpart contributions, and the debt service and O&M costs during operation.12 
Therefore, the required O&M budget level was assessed as highly affordable. The project 
agreement includes an assurance that the Sichuan Provincial Government or the ZMG, as the 
executing agency, shall or shall cause the project implementing agencies to make available all 
counterpart financing and other resources needed to complete, operate, and maintain the project. 
The assessment assumes that the upper-level governments continue to provide subsidies to the 
ZMG. Given that the subsidies have been increasing annually, there is little reason to doubt this 
assumption. 

2. Financial Management 

27. The evaluation of the project implementing agencies included a review of their legal status, 
existing organizational structure, current management regulations, and institutional arrangements 
to undertake the project. The financial management assessment also included a review of the 
proposed fund-flow arrangements, staffing, accounting policies and procedures, internal and 
external audits, reporting and monitoring, and information systems.  

28. Ziyang Development Zone Investment Co., Ltd. (DZI) was established in 2009. It lacks 
experience in implementing ADB loans, but its organizational structure can meet the requirements 
of project management. DZI is required to designate people with experience and qualifications to 
participate in the implementation of the project. Some have been identified and involved in the 
project evaluation process, and others need to be designated during implementation. In any case, 
these people need training in professional knowledge and ADB’s project management 
requirements. 

                                                
12 For debt service, there is no established criterion of affordability; but where debt service payments associated with 

the project exceed 2.5% of the municipal local revenue base or 1.0% of the total municipal revenues, the required 
debt service burden may be cause for concern; and risk crowding out other programs, especially those targeted for 
the poor. 
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29. The SZHTDZ Administrative Committee, another implementing agency, does not have 
experience in implementing an externally financed project. It has adequate finance staff, 
accounting policies and procedures, internal controls, external audit arrangements, budget, and 
reporting system. It entrusts DZI with contract administration and procurement. Similarly, the 
Ziyang Municipal Education and Sports Bureau, the implementing agency for the TVET 
component, also entrusts DZI. 

30. The Sichuan Provincial Finance Department will be responsible for the operation and 
management of the project’s advance account, and the Ziyang Municipal Finance Bureau (ZMFB) 
will be responsible for the withdrawal application and the withdrawal account of the ADB loans.  
Although the ZMFB does not have experience in implementing any ADB project, it has experience 
with foreign governments' loan projects. The project management office, the implementing 
agencies, and the ZMFB have been assessed. The assessment concluded that (i) the PRC's 
established financial management policies are strictly followed by ZMFB, the project management 
office, and the implementing agencies; (ii) the ZMFB has strong financial management capacity 
and experience in administering foreign-financed projects; and (iii) none of them has any 
experience with ADB loans. Training and support will be required on ADB’s policies and 
procedures, including disbursement and project management. 

31. The financial management assessment recommended capacity development measures 
to ensure that the implementing agencies will be able to meet the project’s financial management 
requirements. It was proposed that the implementing agencies would strengthen their financial 
management capability to manage the project components by (i) undertaking training, particularly 
on ADB’s policies, procedures, and requirements, to be provided by invited experts from ADB’s 
PRC Resident Mission and experienced consultants; (ii) assigning staff who have experience in 
handling foreign funds from other agencies within the ZMG to the finance section of the 
implementing agencies; (iii) hiring additional finance staff, as needed; and appointing finance staff 
to manage project accounts; and (iv) seeking external financial management assistance, as 
needed, such as assistance from the Sichuan Provincial Finance Department and the ZMFB. 


