
 Public Service Sector Public–Private Partnership Promotion and 
Elderly Care Demonstration Project (RRP PRC 52245) 

ECONOMIC ANALYSIS 
 

1. The economic analysis for the Public Service Sector Public–Private Partnership Promotion 
and Elderly Care Demonstration Project was undertaken in accordance with Asian Development 
Bank (ADB) guidelines.1 The project is estimated to cost €257.51 million, of which €125.71 million 
is proposed for ADB loan financing. The project will support Xiangyang Municipality in Hubei 
Province of the People's Republic of China (PRC) to strengthen elderly care service provision by 
helping establish an elderly care system, develop a coordination scheme between elderly care 
and health care, improve elderly care facilities meeting the expected functionalities, and 
strengthen health care services responding to the needs of elderly patients. The analysis covers 
a 25-year implementation period (2020–2044). 
 
A. Background 
 
2. The project will help (i) develop institutional schemes to manage elderly care service 
provision, (ii) develop a coordination scheme between elderly care institutions and hospitals, (iii) 
strengthen capacity of elderly care-related staff, (iv) strengthen capacity of geriatric care and 
rehabilitation, (v) construct two geriatric-focused hospitals, and (vi) construct eight elderly care 
facilities. Those elderly care facilities will mainly provide institutional care with community-based 
day care and home-based care depending on local needs. The two hospitals will focus on geriatric 
care and rehabilitation to respond to the needs of elderly patients. An individual-based care mix 
plan will be prepared to identify needed care services for elderly people. The coordination scheme 
will help transfer elderly people between hospitals and elderly care institutions, as needed, to 
support seamless care services. 
 
3. Xiangyang is the second largest city (by urban population and economy) in Hubei 
Province. It has a population of about 6 million people, roughly 10% that of Hubei Province. 
Xiangyang has a gross municipal product of CNY406.5 billion in 2018, about 11% of the gross 
provincial product of Hubei Province. Xiangyang's economic activities include logistics, agro-
processing, and car production. In 2018, the per capita disposable income of Xiangyang 
Municipality was CNY24,030, lower than the national average of CNY25,974. 
 
4. There is a large and rapidly growing elderly population in the PRC. In 2019, the PRC had 
the world’s largest population of elderly people aged 65 years and above, totaling 176 million. 
The over-65 population in Hubei Province increased from 10% of the population in 2011 to 12% 
in 2017. Xiangyang is experiencing a rapidly increasing elderly population at a time when the 
working age population is declining. The elderly population increased by 9% during 2015–2018, 
compared to just 4% growth in the total population during the same period.2 
 
5. Traditionally, children are expected to take care of their elderly parents. However, a 
decline in the working age population, combined with smaller family sizes, suggest that it is getting 
harder for elderly people to rely on their families. Hubei has the ninth highest elderly dependence 
ratio in the PRC, at 17%, compared to the national average of 16%.3 
 
6. Elderly people rely on pensions and financial support from family members as their main 
sources of income. A 2019 survey found that around 80% of respondents rely on pensions as 

 
1  ADB. Guidelines for the Economic Analysis of Projects; and ADB. Handbook for the Economic Analysis of Health 

Sector Projects. 
2  Hubei Province Statistical Bureau. 2019. Hubei Statistical Yearbook 2019. Hubei. 
3  Government of the PRC, National Bureau of Statistics of China. 2018. China Statistical Yearbook 2018. Beijing. 
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their only source of income.4 The majority of pension incomes range from CNY1,000 to CNY3,000 
a month. Willingness to pay for elderly care services ranges from CNY500 to CNY2,000 a month, 
which is the typical price charged at residential care facilities for independent living. If more care 
service is needed, financial support from families would be required for an elderly person to 
receive the needed care services. The Xiangyang Municipal Government (XMG) provides 
subsidies to elderly people with financial constraints and disabilities. 
 
7. A growing elderly population leads to more cases of aging-associated chronic diseases. 
According to the 2019 survey, about 72% of respondents had chronic diseases such as 
hypertension, arthritis, and diabetes. Frail elderly patients present several health problems 
simultaneously and their symptoms of diseases are frequently different from those of younger 
adult patients. Therefore, caring for elderly patients requires staff with special geriatric skills who 
work as part of multidisciplinary teams within a geriatric department of a hospital. However, there 
are only two hospitals in Xiangyang Municipality that have geriatric departments. The capacity in 
responding to the health care needs of elderly patients is also critically limited in Xiangyang 
Municipality. 
 
8. Further, the standards on care services and management have not been developed, and 
effective guidance and regulations on elderly care providers have not been prepared in Xiangyang 
Municipality. Consequently, there has been a significant variation in the quality and adequacy of 
care services. Additionally, the utilization rate has been particularly low in elderly care institutions, 
where the facilities do not meet the functionality. The limited experience of new service providers 
has negatively affected matching services and facilities with care needs of elderly people. 
 
9. Given the PRC’s rapid population aging and growing needs for elderly care, the 
Government of the PRC began introducing relevant guidance and policies. A key policy milestone 
was the PRC’s Twelfth Five-Year Plan, 2011–2015, which focused on tiered elderly care 
services.5 In 2019, the Ministry of Civil Affairs made a policy requesting the institutional care 
services to focus on elderly people who have physical and/or cognitive disabilities.6 In line with 
this central policy development, the XMG has also made policies to enhance its elderly care 
development. Xiangyang Municipality’s Thirteenth Five-Year Plan, 2016–2020, presented the 
policy direction to develop tiered care services, covering institutional care, community-based day 
care, home-based care, and coordinated services of elderly care and health care.7 The XMG also 
made the policy of Implementation Opinions on Accelerating Elderly Care Service Development 
in 2017.8 However, the XMG still lacks standards on care services, staffing requirements for 
elderly care service providers, a care needs assessment scheme, and a monitoring scheme. 
Additionally, a coordination scheme between elderly care and health care services has not been 
developed in Xiangyang Municipality. 
 
B. Demand and Supply Analysis 
 
10. Adequate facilities and services are limited in Xiangyang Municipality to meet growing 
demand for elderly care services. Meanwhile, the uneven quality of these facilities has resulted in 

 
4  The survey was included in the domestic project feasibility study report.  
5  Government of the PRC, State Council. 2011. National Economy and Social Development Twelfth Five-Year Plan, 

2011–2015. Beijing. 
6  Government of the PRC, Ministry of Civil Affairs. 2019. Opinions on Expanding Supply and Promoting Consumption 

of Elderly Care Services. Beijing. 
7  XMG. 2015. Xiangyang’s Thirteenth Five-Year Plan for the Development of Aged and the Construction of Elderly 

Care System. Xiangyang. 
8  XMG. 2017. Implementation Opinions on Accelerating Elderly Care Service Development. Xiangyang. 
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low demand for long-term care. The number of beds in the urban areas (Fancheng and 
Xiangcheng districts) per 1,000 elderly people is 22.6, lower than the national standard of 35–40. 
Xiangyang has set a target of 40 beds per 1,000 elderly people by 2020 to meet the demand for 
elderly care services. To meet this target, the urban parts of the city will need to provide an 
additional 8,500 beds, both for institutional care and community-based day care. By 2035, 
Xiangyang Municipality plans to have 55 beds per 1,000 elderly people, requiring a total of 42,205 
beds. The 2019 survey revealed that more than 20% of respondents wanted to move into a 
residential facility in the future. The project will provide 1,283 long-term residential beds.9 
 
C. Economic Rationale 
 
11. Better elderly care and geriatric-focused health care services will provide social and 
economic benefits. It will improve the social security and health of the elderly population in 
Xiangyang. Expanding these services will allow the elderly population to manage the condition of 
chronic diseases and reduce the need for emergency services. Better coordination between 
elderly care and health care services can also provide administrative and medical cost savings 
by reducing the number of emergency admissions and improving post-operative rehabilitation. 
 
12. The project will provide direct, cumulative benefits to an estimated 167,000 elderly people 
in Xiangyang over the project lifetime. The project will create 892 jobs during construction and 
976 new jobs during operation.10 It will also provide resources for training of staff. The project also 
includes the construction of a training facility and an elderly care information and communication 
technology platform. 
 
13. Benefits are incremental and non-incremental. Incremental benefits include (i) possible 
increase in life years gained; (ii) transition of family members from informal caregiving to the labor 
market; (iii) medical cost savings (from reduced emergency admissions by preventing accidents 
and falls, as well as better monitoring and response to acute and chronic disease); and (iv) more 
trained caregivers. Non-incremental benefits include (i) higher quality of life of elderly people by 
providing improved care services; and (ii) better coordination of elderly care and health care 
services, leading to administrative savings. Incremental benefits are larger than non-incremental 
benefits because of the undersupply of elderly care services in Xiangyang. 
 
D. Proposed Solutions and Outputs 
 
14. The project aims to help Xiangyang strengthen its elderly care service provision. The 
project will have the following outcome: utilization of coordinated elderly care services in 
Xiangyang Municipality increased. The project outputs are as follows: (i) institutional scheme and 
capacity for provision of elderly care services developed, (ii) public–private partnership subproject 
for elderly care service provision developed, (iii) capacity in provision of geriatric acute care and 
rehabilitation strengthened, (iv) support services and capacity for elderly care services 
strengthened, and (v) policy and management capacity in elderly care system strengthened. 
 

 
9  This includes 61 beds for independent elders, 409 beds for people with a mild disability, 638 beds for people with a 

severe disability, and 175 beds for people with dementia. 
10 The jobs during construction will include 267 managerial and technical and 625 unskilled positions. The jobs during 

operation will include 130 managerial, 370 skilled and technical, and 476 caregiving positions. Another 53 new jobs 
will be created at Hubei University of Arts and Science, comprising 40 skilled and managerial positions and 
13 unskilled positions. 
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E. Economic Cost Assumption and Effectiveness Analysis 
 
15. Accurate measurement and monetary valuation of social benefits of health sector projects 
is difficult because of the complexity of health improvements involved. For this reason, a cost-
effectiveness analysis (CEA) was used, estimating the project impact (number of elderly people 
served) and comparing this with the project and the alternative project costs, in accordance with 
ADB guidelines (footnote 1). With the CEA approach, the total number of elderly people to be 
served during the project was used as a comparator between the ADB and the alternative project 
scenarios. 
 
16. The CEA compared ADB’s proposed facilities to an alternative set of facilities to assess 
whether the proposed design minimizes the resources used to achieve the desired outcomes. 
The ADB project will help establish an integrated elderly care service system. The alternative 
project would provide elderly care services that are not integrated, i.e., elderly care services would 
be segregated so that community-based day care and dementia care would be provided in 
different locations and would not be provided by residential care facilities. There would be no 
coordination among tiers of elderly care services, particularly as the facilities for community-based 
day care and dementia care would be separated from other care facilities. It is expected that the 
quality of service at the alternative facilities would be slightly inferior despite being more 
specialized and therefore would suffer from lower occupancy. A 10 percentage point drop in 
occupancy in elderly care facilities is assumed compared to the ADB project, although this is still 
higher than the average occupancy rates for existing residential elderly care facilities in 
Xiangyang. 11  The ADB project includes two geriatric care-focused hospitals. This would be 
retained in the alternative project with the same level of care and usage. The total number of 
elderly people served in both scenarios is about 167,000. The results of this analysis are shown 
in the table. 
 
17. The project costs include investment cost of civil works, installation, and equipment; the 
economic value of land; and operation and maintenance (O&M) costs.12 Financial costs and 
physical contingencies have been converted to economic costs. Taxes and price contingencies 
were not considered in the economic analysis. Prices are expressed at the domestic price 
numeraire. Unskilled workers’ wages were adjusted according to a shadow wage rate factor of 
0.67.13 A shadow exchange rate factor of 1.034 was applied to traded goods. The CEA focused 
on total life cycle costs, and economic O&M costs were discounted at 6%. 
 
18. The economic value of land was calculated as the opportunity cost of land use. This was 
calculated as the average rental price for an apartment or commercial business in that district, or 
the cost of living in a dormitory in the case of the training facility (which will be built on a university 
campus). This method was applied both to new construction and to reconstruction. 

 
11 The average occupancy rate is 46% for all residential elderly care facilities in Xiangyang, and 61% for public 

residential elderly care facilities only. ADB. 2020. Hubei Xiangyang Elderly Care Service Development Project 
Feasibility Study Report. Consultant's report. Manila (TA 9437-PRC). The feasibility study report assumes that the 
elderly care facilities have occupancy of 80% in the first year and 90% thereafter. The hospitals have an assumed 
occupancy of 80% for the first year, 90% for the second, and 95% thereafter. 

12 O&M costs include skilled and unskilled labor; goods (medicine, training materials, food, and other supplies); utilities; 
administration; and repairs. Staff costs were estimated based on prevailing average wages in Xiangyang Municipality, 
plus 40% to cover benefits. Repairs were calculated at 0.75% of civil works and equipment costs of each facility. 
Administration was estimated at 5% of total wages. Utility charges were based on prevailing tariffs, per capita usage 
estimates and quotas, and time of use. Medicine was estimated at CNY75 a month per bed, and food at CNY570 a 
month per bed. Cost estimates for other supplies were calculated based on expenses of other facilities and hospitals. 

13 The value of the shadow wage rate factor was chosen based on the executing agency's documentation for previous 
projects in the PRC, and the fact that construction in the PRC relies heavily on migrant labor.  
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Cost-Effectiveness Analysis Results 
($ million)  

ADB Project Alternative Analysis 
Year Land Cost Capital Cost O&M Land Cost Capital Cost O&M 
2020  6.90  6.02 0.00   9.26   7.15  0.00  
2021  6.90  13.82 0.00   9.26   18.36  0.00  
2022  6.90  17.04 0.00   9.26   17.03  0.00  
2023  6.90  25.81 0.00   9.26   21.13  0.00  
2024  6.90  46.53 0.00   9.26   39.94  0.00  
2025  6.90  58.04 0.00   9.26   60.09  0.00  
2026  6.90  0.00   23.80   9.26  0.00   25.10  
2027  6.90  0.00   26.36   9.26  0.00   27.74  
2028  6.90  0.00   27.48   9.26  0.00   28.81  
2029  6.90  0.00   27.48   9.26  0.00   28.81  
2030  6.90  0.00   27.48   9.26  0.00   28.81  
2031  6.90  0.00   27.48   9.26  0.00   28.81  
2032  6.90  0.00   27.74   9.26  0.00   29.07  
2033  6.90  0.00   27.74   9.26  0.00   29.07  
2034  6.90  0.00   27.74   9.26  0.00   29.07  
2035  6.90  0.00   27.74   9.26  0.00   29.07  
2036  6.90  0.00   27.70   9.26  0.00   29.07  
2037  6.90  0.00   27.73   9.26  0.00   29.07  
2038  6.90  0.00   27.74   9.26  0.00   29.07  
2039  6.90  0.00   27.74   9.26  0.00   29.07  
2040  6.90  0.00   27.74   9.26  0.00   29.07  
2041  6.90  0.00   27.74   9.26  0.00   29.07  
2042  6.90  0.00   27.74   9.26 0.00   29.07  
2043  6.90  0.00   27.74   9.26  0.00   29.07  
2044  6.90  0.00   27.74   9.26 0.00   29.07  
NPV at 6% social discount rate ($ million) 430.72  469.37  
Total number of beds 1,662 1,662 
Elderly served in hospitals 150,636 150,636 
Elderly served in elderly care facilities 16,527 16,367 
Total elderly served  167,163  167,003 
CER per person ($) 2,576.64   2,810.52  
DALYs saveda 4,989 4,822 

ADB = Asian Development Bank, CER = cost-effectiveness ratio, DALY = disability-adjusted life year, NPV = net 
present value, O&M = operation and maintenance. 
a The amount of DALYs saved was calculated using the World Health Organization's Global Burden of Disease 

database, adjusted for the population of Xiangyang and the amount of elderly people served. A review of academic 
literature was used to determine a plausible reduction in DALYs associated with certain diseases that are prevalent 
among elderly people. A full description on the method of calculation for DALY reduction is given in the economic 
analysis background report. 

Source: ADB estimates. 
 
19. The results of the CEA show that the cost-effectiveness ratio (CER) for the ADB project is 
$2,577 (CNY368 equivalent) per person, while the alternative scenario has a CER of $2,811 per 
person (CNY402 equivalent), a difference of $234 per person (CNY34 equivalent). The project is 
therefore the more cost-effective option. 
 
20. The result holds under various sensitivity analyses. The sensitivity analyses considered 
(i) an increase in capital expenditure of 20%, and (ii) an increase in O&M expenditure of 20%. 
The capital cost sensitivity results in a CER of $2,730 per person for the ADB project and $2,960 
per person for the alternative project, a difference of $230 per person. The operating cost 
sensitivity results in a CER of $2,789 per person for the ADB project and $3,129 per person for 
the alternative project, a difference of $340 per person. 
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