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Development Project (RRP PRC 49310) 

ECONOMIC ANALYSIS  
 

A. Introduction 
 

1. Lincang Prefecture is situated in southwest Yunnan Province, with a 290 kilometer (km) 
border with Myanmar. The project aims to support the infrastructure development of three border 
port cities and towns within Lincang Prefecture along the border between the People's Republic 
of China (PRC) and Myanmar. Lincang has the potential to become a strategic trade gateway for 
the PRC to trade with South Asia, the Middle East and Europe via Kyaukpyu Port in the Bay of 
Bengal. The project will also benefit the growing trade between the PRC and Myanmar, which 
reached $9.7 billion in 2015; border trade totaled $5.9 billion in 2016, compared to $1.1 billion in 
2004, according to the Myanmar Department of Commerce.1 Myanmar’s export to the PRC mainly 
consists of rice, peas, sesame seeds, corn, dried tea leaves, fishery products, rubber, 
minerals ,and animal products, while the PRC’s export to Myanmar consists of machinery, plastic 
raw materials, consumer products, and electronic devices. In the fiscal year ending in 2016, the 
PRC–Myanmar trade through Qingshuihe National Port was valued at $332 million, compared 
with $3.81 billion in Mujie (Muse) Port of Ruili Prefecture, despite the location of the Qingshuihe 
National Port of Lincang along the shortest route from Kunming to Kyaukpyu. The project outputs 
directly promote connectivity between the PRC and Myanmar and the competitiveness of the 
Lincang Border Economic Cooperation Zone (LBECZ) because of improved infrastructure and 
regional public goods (such as schools and hospitals), and will meet demand by local residents 
of Lincang, and migrants from Myanmar in the border area. 
 
B. Demand Analysis and Benefit Estimation 
 
2. Project demand by subprojects. Gengma Dai and Wa County share a 47.35 km border 
with Myanmar, which serves as a link between Kunming and Yangon, and Kyaukpyu Port. The 
distance from Qingshuihe National Port to Kunlong is 24 km; from Mengding to Kunming 802 km; 
and between Mengding and Yangon 1,162 km. Mengding Port is classified as a national first class 
open port with an associated area of 98 hectares. Currently, natural rubber, bananas, coffee, and 
winter vegetables serve as the four main industries for border trade. In 2011, the trade volume in 
Qingshuihe was CNY650 million, with a corresponding volume of 87,800 tons. The population in 
Qingshuihe grew by 13% annually between 2011 and 2014 as a result of expanding border trade, 
and it is projected that the population of Qingshuihe will increase by 15% per year in the short 
term and 12% in the long term; by 2030, 5.98 million people and 6.69 million vehicles will traverse 
the border at Qingshuihe National Port each year; the volume of merchandise (aggregated 
imports and exports) is projected to reach 6.48 million tons per year.  
 
3. In addition to residents, the population going through the border at Qingshuihe is projected 
to reach 41,000 per day by 2020 and 99,000 per day by 2030. Assuming that total per capita daily 
water consumption is 600 liters, daily total water consumption in Qingshuihe will be 17,400 cubic 
meters (m3) by 2020 and 45,000 m3 by 2030. Projections using per resident domestic water 
consumption and industrial water consumption yield similar results. Therefore, the project 
proposes to construct a water treatment plant with a capacity of 20,000 m3 per day. By 2030, it is 
expected to increase its capacity to 60,000 m3 per day to meet the growing demand. There are 
several justifications to support such a growth momentum. First, Qingshuihe National Port plays 
a strategic role in Yunnan’s integration into the Belt and Road Initiative, which will provide a 

                                                
1  Government of the PRC, Ministry of Commerce. 2016. Burmese-China Trade Deficit Reached 1.79 billion U.S. dollars 

in Fiscal Year, 2015-2016. Beijing.  
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shortcut to the Indian Ocean for the PRC’s trade of goods and services, and integration to 
economies in the Southeast Asia.2 Many ongoing infrastructure projects—such as the Pan-Asia 
Railway (Lincang to Qingshuihe segment), Mengding Airport, and highway connecting Lincang 
city to Qingshuihe—will increase growth in Qingshuihe. Second, assumptions regarding 
population growth in Qingshuihe follow those in the port’s master plan, which were based on 
historical statistics from Ruili, Wanding, Daluo, and Houqiao land ports of Yunnan, as well as other 
land ports elsewhere in the PRC. However, projected demand growth for 2020–2030 will not affect 
the current project because the project invested capacity is capped at 20,000 m3. 
 
4. The source water will be allocated from the Nangun River, which provides a total of 44.78 
million m3 of water per year. The water demand is 5.48 million m3 per year, assuming a 5% leakage 
ratio. The supply exceeds 39.30 million m3 per year, and the water balance is therefore justified.  
 
5. For wastewater treatment, assuming an 80% collection ratio in the short term and an 80% 
wastewater generation rate (from water consumption), the volume of the wastewater to be treated 
is 9,600 tons per day (t/d) by 2020. Water consumption projections for 2030 indicate wastewater 
will total 34,900 t/d; this is conservative relative to the water demand projection (60,000 t/d of 
water implies 48,000 t/d of wastewater). The wastewater treatment subproject will expand the 
current capacity to 30,000 t/d in 2030.  
 
6. The contingent valuation method based on willingness to pay (WTP) estimation was 
employed. Data from social economic survey conducted during project preparation is used to 
estimate the WTP for water supply, wastewater treatment, and MSW management. In particular, 
the estimated average WTP per household per month is CNY3.52/t for water supply, CNY1.89/t 
for wastewater, and CNY14.17/t for municipal solid waste (MSW) management.  
 
7. The Qingshuihe National Port area and Mengding MSW management subproject will 
provide MSW collection and sorting facilities. By 2020, the serviced population in the two areas 
will be 174,500, with an associated MSW volume of 103 t/d, of which 76 t will be transported to 
the Mengding landfill. By 2030, the serviced population will grow to 334,900, with 185 t/d of MSW 
will be transported to the Mengding landfill. The subproject will construct an MSW transport station 
at the Qingshuihe National Port area with supporting facilities; two MSW collection stations at the 
logistics park and the international cooperation area; and MSW collection stations, bins, and 
vehicles in Mengding town. 
 
8. For the Qingshuihe National Port area subproject, the main components include river 
channel improvement; dredging of river bed sediments, sewage collection, and prevention of 
leakage to the river; and revegetation along the river. The starting point of the subproject is the 
conjunction between Nanpa river and Qingshui river, and the end at the MSW collection station, 
for a total length of 3.43 km.  The results of the subproject includes increasing the flood prevention 
standard from once every 20 years to once every 50 years; reducing the river pollution load, and 
therefore preventing the water quality of the river to deteriorate; and improving the ecological 
value of the river through proper revegetation and integration with the urban environment. The 
economic benefits are quantified by estimating the value of properties and human lives as a result 
of strengthened flood protection. The ecological benefits are quantified by estimating the 
recreational value of the improved amenities. 
                                                
2  Government of the PRC, National Development and Reform Commission, Ministry of Foreign Affairs, and Ministry of 

Commerce. 2015. Vision and Actions on Jointly Building Silk Road Economic Belt and 21st Century Maritime Silk 
Road. Beijing. 
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9. Under the cross-border trade capacity improved output, the subproject for the Qingshuihe 
National Port area trade facilities consists of a border resident trade market and international 
cooperation area. The trade volume in Mengding grew significantly in recent years. For instance, 
the total trade volume (import and export) in Mengding was CNY118.7 million in 2012, which grew 
to CNY426.8 million by 2016. The trade volume in Ruili Port—between Yunnan and Myanmar—
grew from CNY3,488 million in 2006 to CNY47,680 million in 2017 as a result of its better border 
facilities, and it can be estimated that volume growth in Mengding would be similar following 
infrastructure improvements. The benefits of this subproject are measured by net welfare gains 
through increased production of agricultural and industrial products (using “with” versus “without 
project” scenarios), as well as cost savings, measured by an assumed percentage of total trade 
volumes. The value added from the market based on net increased output is the service measured 
at the economic price of rent multiplied by the increased area of market.  
 
10. The Qingshuihe border trade infrastructure subproject consists of road networks in 
Qingshuihe National Port area, including a bridge over Qingshui River, and Nanting River bridge. 
The economic benefits of the subproject are estimated by aggregating benefits (e.g., of economic 
value of time savings, vehicle operating cost savings, and accident reduction) based on origin–
destination analysis. The vehicle operation costs include (i) maintenance, repairs, and spare parts; 
(ii) tires and wear and tear; and (iii) fuel costs. Fuel consumption is calculated as a function of 
petroleum prices, distances travelled, and travelling speed. Average consumption per km at each 
speed is estimated using national data.  When converting travel time savings by absolute time 
values into monetary units, the average hourly wage rate is chosen to reflect the average 
productivity.   
 
11. The social infrastructure components of the project include two educational facilities and 
two hospitals in Lincang: Cangyuan Guomen No. 2 Elementary School (investment cost of 
CNY87.62 million); Qingshuihe Guomen Elementary School (CNY31.84 million); PRC–Myanmar 
Friendship Hospital (CNY296.84 million); and Qingshuihe Hospital (CNY105.19). The total 
investment cost for the social infrastructure components is CNY521.49 million. The benefit of the 
education facilities is the return to education, but this is subject to numerous endogenous 
variables. The current analysis adopts the estimate from a recent study using a weak instrumental 
variables technique (spouse’ education) to control endogeneity and estimates the returns of 
education in a two-stage least-squares model that gives relatively reliable estimates.3 The benefit 
of the hospitals is proxied by disability-adjusted life year (DALY) values. A DALY is an indicator of 
life expectancy combining mortality and morbidity into one summary measure of population health 
to account for the number of years lived in less than optimum health. The DALY assumes the 
most appropriate measure of the effects of chronic illness is time (both time lost to premature 
death and time spent disabled by disease). A DALY is equal to 1 year of healthy life lost. In 
calculating the economic internal rate of return (EIRR), the approach used by the World Health 
Organization—which calculates the annual economic value of a DALY as equivalent to a country’s 
gross national income per capita—has been adopted. The DALY value over 1,000 population was 
referenced from the World Health Organization official statistics. 4  The PRC’s gross national 
income is adjusted by purchasing power parity using a 2% real annual growth rate. The reduced 
morbidity is assumed to be 5%, and population is the serviced population. 
 
                                                
3  Y. Hu, D. Guo and S. Wang. 2014. Estimating Returns to Education of Chinese Residents. Procedia Computer 

Science. No. 31. pp. 211–220. 
4  World Health Organization. WHO Statistical Information System. http://www.who.int/whosis/en/ 

(accessed day month year). 
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C. Methodology and Assumptions 

 
12. The economic evaluation of the project was carried out by comparing with-project and 
without-project scenarios. All benefits and costs are in constant 2017 prices. The economic costs 
of the project components include (i) capital cost, including land acquisition and resettlement, 
environmental mitigation and monitoring, and capacity strengthening; and (ii) operation and 
maintenance costs, including replacement cost of depreciated equipment. Tradable commodities 
were valued at border prices at the prevailing exchange rate. Nontradable commodities were 
valued through shadow prices using a standard conversion factor of 0.987; and the following 
specific conversion factors: 1.00 for equipment and civil works, 1.00 for skilled labor, and 0.67 for 
unskilled labor. A shadow price was used to put an economic value on the wages paid to unskilled 
labor but not on the wages paid to skilled labor. All costs were valued using the world price 
numeraire. Economic benefits are also valued in world price numeraire (adjusted using a 
conversion factor where applicable). The economic opportunity of capital is assumed at 9%. 
Projections covered 22 years of construction and useful economic life. 
 
D. Economic Internal Rate of Return 
 
13. The base case EIRR calculation for the entire project is presented in Table 1. At a 9% 
discount rate, the whole project is found to be economically viable. The net present value for the 
entire project is CNY588.7 million and the base case EIRR for the whole project is 12.5%, which 
exceeds the economic opportunity cost of capital. The sensitivity analysis, presented in Table 2, 
shows that the project’s economic return is robust against negative impacts from benefit 
reduction, cost overruns, and project implementation delay.  
 

Table 1: Economic Internal Rate of Return for the Entire Project  
(CNY million) 

Years Benefits 
Costs 

Net Benefits Investment  O&M Total 
2019 0.0 215.8 0.0 215.8 (215.8) 
2020 0.0 433.8 0.0 433.8 (433.8) 
2021 0.0 650.7 0.0 650.7 (650.7) 
2022 0.0 543.4 0.0 543.4 (543.4) 
2023 0.0 216.9 0.0 216.9 (216.9) 
2024 391.0 108.4 63.9 172.4 218.6 
2025 404.9 0.0 66.2 66.2 338.7 
2026 412.7 0.0 66.2 66.2 346.5 
2027 421.2 0.0 66.2 66.2 355.0 
2028 430.6 0.0 66.2 66.2 364.3 
2029 440.9 0.0 66.2 66.2 374.7 
2030 452.2 0.0 66.2 66.2 386.0 
2031 485.6 0.0 66.2 66.2 419.4 
2032 499.4 0.0 66.2 66.2 433.2 
2033 514.6 0.0 66.2 66.2 448.4 
2034 531.4 0.0 66.2 66.2 465.2 
2035 549.9 0.0 66.2 66.2 483.7 
2036 570.3 0.0 66.2 66.2 504.1 
2037 592.8 0.0 66.2 66.2 526.6 
2038 617.7 0.0 66.2 66.2 551.5 
2039 645.3 0.0 66.2 66.2 579.1 
2040 675.7 0.0 66.2 66.2 609.5 

NPV 2,632.7 1,656.2 366.3 2,022.4 610.3 
EIRR     12.5% 
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( ) = negative, EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 
 

Table 2: Sensitivity Analysis for the Entire Project 

Change Variable 
Percent Change in 

Variable (%) 
Recalculated 

EIRR (%) 
ENPV (12%) 
(CNY million) 

Switching 
Value 

Base Cost 
  

 12.5% 610.3  
1. Benefit reduction 10 11.2% 347.0 23.1% 
2. Capital cost overrun 10 11.5% 444.7 42.1% 
3. Delay in benefits by 1 year  11.6% 461.3 2 years 
4. O&M cost overrun 10 12.5% 573.7  
5. Combination of 1, 2, 3, and 4  8.6% (73.8)  
 Base EIRR  = 12.5%    
  Base NPV @9% = CNY610.3  million   
( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = 
operation and maintenance. 
Source: Asian Development Bank estimates. 

 
14. The EIRRs for each subproject are: 12.5% for cross-border trade capacity; 11.7% for 
integrated urban environment infrastructure in Mengding and Qingshuihe national port areas; and 
13.7% for social infrastructure and services. They exceed the economic opportunity cost of 
capital. The EIRR and sensitivity tables for the three subprojects can be found in the Economic 
Analysis: Economic Internal Rate of Return and Sensitivity Analysis for Subprojects.5 
 
E. Distribution Analysis  
 
15. As a result of the project, some participants will lose and others will gain.  At a discount 
rate of 9%, the economy will gain CNY39.1 million. Laborers will gain CNY58.4 million because 
the project pays wages in excess of the economic opportunity cost of labor. The project does not 
generate a financial return but generates sufficient economic return; as a result, the consumers 
will gain CNY779.5 million from improved road capacity at the border, proximity to hospitals and 
schools, and provision of municipal services. 
 

Table 3: Distribution of Project Benefits (CNY million) 

Item 

Accounts Beneficiaries 
Financial 
Accounts 

Economic 
Accounts Difference 

Government 
Consumers Economy Labor Total 

Benefits 1,956.8  2,632.7  675.9  675.9     
Costs        
Capital Costs 1,540.3  1,656.2  115.9   (115.9)   
O&M costs 107.3  68.2  (39.1)  39.1    
Labor 356.5  298.1  (58.4)   58.4   
Taxes 121.9   (121.9)  121.9    

Total Costs 2,126.0  2,022.4  (103.6)     
Net Benefits (169.2) 610.3  779.5  675.9  45.2  58.4  779.5  

( ) = negative, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

                                                
5  Accessible from the list of linked documents in Appendix 2 of the report and recommendation of the President to the 

Board of Directors. 


