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i. Executive Summary 
 
1. This report presents the findings of the CDIA-financed Pre-Feasibility Study (the 
“Study”) of the Lincang Border Economic Infrastructure Development Project (the “Project”). 
The Project aims to contribute to economic development in the Border Economic 
Cooperation Region (BECR) by strengthening infrastructure development in selected 
industrial and urban areas of Lincang Municipality (Yunnan Province), located on the border 
between Myanmar and PRC. 
 
A. Project Rationale 
 
2. BECR is poised to take advantage of major growth in trade across the PRC–
Myanmar border. Lincang BECR has positioned itself as a logistics transshipment point and 
value-added manufacturing center for natural resources and agricultural products imported 
from Myanmar into PRC, including nuts, rubber, rice and sugar. In terms of exports, the 
route through BECR into Myanmar provides the most direct access to the Bay of Bengal, 
which allows for faster shipping to Europe. Goods made locally and shipped through Nansan 
will therefore target not only the Myanmar market, but the South Asian and European 
markets. BECR also has a tourism promotion function, especially in scenic and culturally rich 
Cangyuan County.  
 
3. Lincang Municipal Government (LMG) has prepared development plans for a number 
of core industrial zones covering approximately 20 km2 in area across Zhenkang, Gengma 
and Cangyuan Counties. Adopting an integrated approach to urban development, they have 
also designated about 15 km2 of adjacent areas for the commercial and residential 
development, as well as additional industrial, logistics and warehousing capacities. 
Infrastructure deficiencies are constraining growth in the industrial and logistics development 
areas. Road networks are underdeveloped; existing water supply systems cannot meet 
future higher demand; and wastewater and solid waste management systems cannot handle 
projected waste flows from industrial and urban areas. In order to achieve economic develop 
objectives while safeguarding local environmental quality, LMG must make significant 
investments in urban infrastructure in the industrial zones and in adjacent urban areas. 
 
4. The major contribution of the proposed Project to regional economic growth is that it 
supports the development of the industrial parks. The necessary inter-city infrastructure is 
largely in place: there are roads connecting the trade and production areas with markets in 
the hinterland, and electrical power is available in sufficient quantities to enable industrial 
processing over the short to medium term. What is lacking is the production of serviced land 
plots within the industrial parks where investors can build their warehouses and factories. 
The proposed Project contributes directly to that need by providing the local roads, water 
systems and wastewater networks and necessary to service the industrial land plots.  
 
5. Although the infrastructure investments in the Project do not focus on connecting the 
industrial zones, the proposed development will have a cumulative impact on Lincang 
Municipality and the region. Rising cross-border trade levels, processing output and 
manufacturing volumes in the industrial parks will drive regional economic growth and 
employment. Economic activities within the parks will generate jobs for residents of the 
adjacent communities in all three counties, most notably in Nansan Town, Mengding Town 
and Mengdong Town. Moreover, there is a regional logic to the location patterns of the 
different economic activities in BECR (see figure below): 
 

5.1 The logistics activities are clustered near the border crossings, which 
facilitates import and export activity 
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5.2 The processing and other manufacturing activity is located in the “back port” 
behind the border crossings (e.g., in the Dawantang Industrial Park near Qingshuihe 
and the Nansan Industrial Park in Zhenkang County). As raw materials enter PRC 
from Myanmar, they can be processed in these parks before on-shipment to the 
domestic PRC market.  
 
5.3 Tourism activity is located primarily in Cangyuan County, away from the 
industrial activity in Gengma and Zhenkang Counties. This is a response to the 
exceptional natural assets in Cangyuan. Moreover, the types of industry to be located 
in the BECR area are generally low-polluting and therefore compatible with tourism 
development (for details on the industrial mix, see Development Rationale sections 
under each county in Section 4 below). 

 
 

 
Figure ES-1 Primary Economic Functions of the Project Areas 
 
6. While the geographical scope of the roads improvements is limited to the industrial 
parks, the other infrastructure investments have a service area that goes far beyond the park 
boundaries. The water, wastewater, stormwater and solid waste infrastructure has been 
conceived in this study as having a city-wide geographical scope. In Nansan, for example, 
the new water treatment plants and wastewater treatment plants will service the whole town, 
including the industrial park and the other adjacent communities. The improved solid waste 
services (including collection vehicles, transfer stations and a new landfill) will benefit not 
only all of the residents of Nansan, but also the people living in South Songli Village, which is 
located in adjacent Gengma County. The water and wastewater system improvements in the 
Gengma county seat, Mengding, will also serve the people and business located in 
Dawantang (industrial area) and Qingshuihe (logistics-focused border crossing).  
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7. The broad geographic scope of the environmental infrastructure improvements 
illustrates how the proposed Project will directly contribute to improving the quality of life for 
residents of the main towns in the three counties. The benefits include: 

7.1 Reduced incidence of water-borne diseases resulting from water and 
wastewater system improvements 

7.2 Time savings associated with building-level water connections 
7.3 Cleaner surface and ground water as a result of treatment of wastewater prior 

to discharge into the environment 
7.4 Cleaner public realm due to higher solid waste management service levels 

 
8. This Study sets out high-level projections of future land requirements for industrial 
and urban growth in the Project areas. Nansan and Qingshuihe are anticipated to grow 
much more than Mangka and Yonghe. While the population projections are consistent with 
those prepared under county and town plans, the projected land requirements are generally 
lower than the planned logistics and industrial land areas in the industrial zones. Phasing 
plans therefore need to be developed in tune with the market, which can be measured 
during implementation by actual land uptake rates. 
 
B. Proposed Investment Program 
 
Roads 
9. The roads in the proposed investment packages were prioritized under the Study 
according to their importance for BECR development, construction readiness, investment 
level, social and environmental impacts. 
 
10. In Zhenkang County, some of the internal roads in Nansan Industrial Zone have been 
developed, while others are in the planning stage. Roads No. 5, 6, 7, 8, 9 and 11 are 
essential to provide access to the plots that have already been leased and to accommodate 
medium term demand. The total length of the six roads in the package is about 22km. The 
total cost amounts to CNY 471.89 million. 
 
11. Planned Roads No. 10 and 12 pass through hilly terrain that investors are likely to 
consider unsuitable for industrial development. These roads have therefore been left out of 
the proposed investment package. 
 
12. Phased construction for roads is considered along with the timeline of development 
of the industrial park. Land favorable for construction is developed in the first phase 
 
13. Provincial Road S231 provides access to the industrial park. While it can meet 
current traffic demands, the traffic load on access road would be high after the industrial park 
is in full operation. Upgrading/improving capacity of this road can be considered in the 
medium term. 
 
14. In Gengma County, Qingshuihe Industrial Zone will serve as a main logistics / 
warehousing hub for the BECR while industries such as sugar, pharmaceuticals, mineral 
processing, food processing etc. will locate in the Dawantang area. Development of internal 
roads in these two areas is essential for promoting economic growth. Other roads in 
Mengding’s urban area are excluded because they are not required for the core economic 
development proposals of Gengma County.  
 
15. A total of nine roads 12.2 km in length are included in the investment package in 
Qingshuihe and Dawantang. The total cost is estimated at CNY 270.15 million. 
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16. Cangyuan County will promote tourism and logistics/industrial development in three 
separate clusters within one industrial zone. Given the potential for tourism growth, the roads 
investment package will support the development of local roads in Mengdong Industrial 
Zone, which is oriented towards production of local culinary specialties and handicrafts for 
tourists. The proposed project includes two roads (8km) in Mengdong with total investment 
about CNY 276.41 million. 
 
Water Supply 
17. It was previously planned to build separate water supply systems for Zhenkang 
county city and Nansan Industrial Zone. But the new WTP has been constructed to provide 
water to the residential area in the zone and to the county city. This WTP does not have 
sufficient treatment capacity in its design for the industrial area on the highlands. Two 
options of the proposed WTP may be considered. The preferred option is Option 2: locate 
the WTP on high ground (original planned site) in the Nansan Zone, transfer the raw water 
from the Zhongshanhe Reservoir to the WTP and supply the product water from the WTP to 
the Nansan Zone. The cost of the raw water pipeline, water treatment plant and distribution 
main is estimated at CNY 105.70 million. 
 
18. This approach of this Study to water supply in Gengma County is to integrate the 
water supply in the Qingshuihe Area together with the supply in other areas, including the 
urban area, the farm and the villages spreading out along the Nanting River. A WTP is 
proposed near the Yunjing reservoir dam east of the built-up areas to utilize the water head 
and transfer the product water to all areas by gravity flow. The water pipeline will be placed 
along the both sides of the Nanting River where people can have access. The water main 
will cross the Nanting river at the urban area and at the Nanpeng River Bridge to form a 
circle to improve water supply safety to the Qingshuihe Area. Highland water tanks will be 
placed at the farm, villages and the Qingshuihe Area. The cost of the raw water intake and 
pipeline, water treatment plant and distribution main is estimated at CNY 140.35 million. 
 
19. This study will integrate the water supply in the Cangyuan County Main City Area and 
the Mengdong Industrial Park. In order to further expand the treatment capacity to match the 
water demand, the preferred option is to expand WTP No. 1 to 10000 m3/day capacity in the 
short term and 20000 capacity in long term. WTP No. 2 will be also expanded as the water 
company intended at the original site. The new WTP No. 1 will be situated on the slope 
approximately 500 m to the northwest of the existing WTP No. 1, which will be phased out. 
The cost of the raw water pipeline, water treatment plant and distribution main is estimated 
at CNY 28.87 million. 
 
20. In Mangka Township and Mengsheng Township the water supply scheme has not 
been updated to reflect changing development scale and patterns. Therefore the water 
supplies in these two townships are not considered in this study. 
 
Wastewater and Drainage 
21. Wastewater generation in the Project areas is calculated as a percentage of water 
supply distribution. In Zhenkang, considering that (i) the design capacity of the existing 
WWTP in the county city is not even able to meet the demand of the development of county 
city area; (ii) the wastewater from the Nansan CMA cannot be collected and sent to the 
existing WWTP by gravity flow due to the topographic condition, there should be a new 
WWTP to serve Nansan CMA. The existing WWTP of the Zhenkang county city should be 
expanded and continue to serve the county city area. 
 
22. The existing WWTP of Zhenkang county city should be expanded to 16,000m3/d in 
short term and 20,000 m3/d in long term (i.e., add two production line, 4000m3/d each by 
2020, and add one more production line, 4000m3/d by 2030. The cost of the WWTP, 
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sewerage distribution network and stormwater drainage tunnel for the Nansan Industrial 
Zone alone is estimated at CNY 90.98 million. The works in the county city are either 
completed or under construction. 
 
23. In Gengma County, the Mengding Main City WWTP and its associated sewer 
network is already under construction. Two options were considered to expand the system. 
The preferred option is to build a new WWTP to serve the Qingshuihe Area and reduce the 
Mengding Township WWTP long-term design capacity to 30000m3/d. 
 
24. The design capacity of the new WWTP should be 10,000 m3/d in short term and 
25,000 m3/d in long term.  The long-term design capacity of the Mengding main city WWTP 
should be reduced to 30,000m3/d.  
 
25. Qingshuihe area is new development area and should adopt separate drainage 
system for stormwater and wastewater. Both the industrial and domestic wastewater should 
be collected through wastewater network and treated at centralized wastewater treatment 
plant before discharge to natural water body. As most of the industries will be located along 
Zhenqing Avenue, the trunk sewer should be laid along that road. As there are some small 
low-lying areas along the east side of Zhenqing Avenue, there are three (w) sewage 
pumping stations planned in for the trunk sewer system in Qingshuihe and Dawantang Area. 
The cost of the WWTP, sewer network and pumping stations is estimated at CNY 75.64 
million. 
 
26. In Mengdong and Yonghe in Cangyuan County, the WWTP expansion plan and the 
ongoing Cangyuan Wastewater Network Improvement Project should be adjusted to meet 
the new BECR development needs. The treatment process of the existing WWTP is able to 
handle the future wastewater from Mengdong CMA, but the phase II project should be 
brought forward to 2020 and long term expansion plan should be adjusted by adding 
6000m3/d treatment capacity. The new expansion will require land acquisition. The 
government should negotiate with the BOT contractor and revise the existing BOT contract 
for the expanded service area. The cost is unknown at this time. 
 
Solid Waste Management 
27. According to the overall planning of BERC, it is suggested that solid waste treatment 
in Nansan industrial park should include Zhenkang County, Nansan Industrial Zone, South 
Songli area and surrounding areas. Three options were considered. The preferred option is 
for the existing landfill to continue to receive domestic waste during a transitional period, 
then build a new landfill in Peach Village at a later stage. At that time, the existing landfill 
would then be covered and used as a construction waste landfill.  
 
28. As Mangka is only 10 kilometers away from Mengding, it is proposed to incorporate 
Mangka waste treatment into Mengding for integrated consideration. Two options were 
considered for SWM development in Mengding.  The preferred option is to expand the 
capacity of the existing landfill. The proposed improvements in Mengding also include 
garbage bins, collection points, collection stations, waste transfer stations, and garbage 
trucks. 
 
29. In Cangyuan county two options were considered. The preferred option is to use the 
existing landfill in Cangyuan to treat only waste from Mengdong and Yonghe. The Cangyuan 
waste treatment plant will be expanded based on park development in the future. A waste 
compressing and sealing transfer station of higher standard will also be built in Mengsheng. 
Mengsheng’s garbage will be shipped to Gengma landfill for treatment. A transfer station will 
also be built in Mangka, and the garbage will be transported to Mengding for treatment. 
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C. Cost and Financing 
The overall capital cost of the Project is US$ 289.93 million. The breakdown by sector and 
by location is shown in the table below. 
 
Table ES-1: Project Investment Plan (Million) 

Item 
 Amount         
(CNY) 

Amount 
(USD) 

A. Base Cost 1581.44 263.57 

1.  Road Improvement 1018.46 169.74 

Zhenkang County Nansan 471.89 78.65 

Gengma County Mengding 270.15  45.03 

Cangyuan County 276.41  46.07 

2.  Water Supply  274.92  45.82 

Zhenkang County Nansan  105.70  17.62 

Gengma County Mengding  140.35  23.39 

Cangyuan County 28.87  4.81 

3.  Wastewater Treatment 166.62  27.77 

Zhenkang County Nansan  90.98  15.16 

Gengma County Mengding 75.64  12.61 

4.  Solid Waste 121.44  20.24 

Zhenkang County  79.18  13.20 

Gengma County 28.06  4.68 

Cangyuan County 14.19  2.37 

B. Contingencies 158.14 26.36 

C. Total (A+B) 1739.58  289.93 
Note: (1) Foreign exchange is that 1 USD equals to 6 CNY; (2) All base cost excludes land acquisition and resettlement cost. 
The base cost for Zhenkang county landfill excludes the cost for existing landfill and new construction landfill ; (3) All prices are 
expressed in mid- 2014 and similar project; (4) all estimations are based on the suggested engineering options.  

 
30. The funding sources of the Project have not been documented by LMG. In the event 
that Provincial DRC applies to ADB for a loan, the cost is in the typical range of ADB-
financed projects in PRC, where the loan to value ratio is generally 50%-60%. It was 
tentatively estimated that a 150 million USD (52% of project value) of ADB loan would be 
needed for this project while the local counterpart funding will provide another 140 million 
USD (48% of project value). The current provisional counterpart funding source planned by 
BECR is 40% from central/provincial fund support, 30% from land revenue, and 30% from 
the budgets of the three counties. Counterpart funding should be further confirmed during 
the full feasibility analysis phase period to ensure adequate funding for project 
implementation.  
 
31. FIRRs of water supply subcomponents for Zhenkang, Gengma and Cangyuan are 
2.94%, 0.64% and 8.55% respectively, given current tariffs. Assuming a 0.4 CNY/m3 tariff 
increase in Zhenkang and a 0.7 CNY/m3 tariff increase in Gengma, the FIRRs in those two 
counties would rise to 5.02% and 5.09%, respectively. FIRRs of wastewater subcomponents 
for Zhenkang and Gengma are -3.65% and -4.93%, respectively, under current tariffs, or 
4.27% and 4.18% if tariffs were increased by 0.35 CNY/m3. All subcomponent FIRRs are 
greater than the WACC and the financial basic return rate (FBRR). The project is financially 
viable, but does not show a robust financial performance. 
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32. The EIRRs for Zhenkang, Gengma and Cangyuan are 16.4%, 16.2% and 19.4%, 
respectively, suggesting this project is economically viable. 
 
D. Social Impacts 
 
33. Stakeholder consultation undertaken during the Study indicates that 
underdevelopment of urban infrastructure such as tourism-related infrastructure, sewage 
and garbage disposal systems, water supply facilities and roads represent major constraints 
to Lincang Border Economic Zones development with social inclusiveness and 
environmental sustainability. All stakeholders want improvement and expansion of urban 
infrastructure. However, government agencies, residents, business owners and other local 
stakeholders have their own concerns and requirements for infrastructure investment. These 
range from building or widening roads and constructing new wastewater treatment facilities 
to improving solid waste collection. 
 
34. Furthermore, the proposed investment projects respond to the stated concerns of the 
local population and other stakeholders, including the business community.  
 
35. To the extent that it generates new employment, the Project will help alleviate 
poverty. The three project counties accounted for a large share of the poor population in the 
Lincang Municipality. In 2013, the urban poor population accounted for 11.3% of the total 
urban population in Cangyuan, 8.4% in Gengma and 6.2% in Zhenkang. Meanwhile, the 
rural poverty rate was 52% in Cangyuan, 34% in Gengma and 48.9% in Zhenkang, 
respectively, which was higher than the Lincang average (22.53%). 
 
36. Among the Project design features that will increase social inclusiveness are: 
 

36.1 Generating employment and business opportunities for local residents 
through optimizing infrastructure investments to further foster investment activity, 
industrial, trade and tourism growth.  
 
36.2 Integrating the needs of local residents and project town governments for 
infrastructure development into the project designs rather than only responding to 
enterprises’ needs. 
 
36.3 Expanding the benefits of infrastructure investment to local towns and cities to 
promote the ability of towns and cities for the public service delivery from which the 
local population can be benefiting. 
 
36.4 Strengthening the capacity of local government agencies and institutions to 
translate the infrastructure development into improvement in the well-being for local 
population should be considered as a crucial part of capacity development activities.  

 
E. Environmental Impacts 
 
37. This Project aims at providing relevant infrastructure service that will support the 
development of the BECR. With more enterprise moving into the industrial zone, waste 
production will increase. If not well managed, the increased domestic and industrial waste 
will cause significant adverse impact to the environment. The special karst landform in the 
Lincang Municipality further intensifies the situation as any uncontrolled pollutant will have a 
high possibility to transfer into the groundwater. Therefore it is extremely important that 
environmental protection measures need to be take into consideration in the project design. 
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38. The Project is not adjacent to or within any environmentally sensitive areas,  i.e. 
cultural heritage sites, protected areas, wetlands, mangroves, estuaries, buffer zones of 
protected areas, special areas for protecting biodiversity, or bay areas.  
Some of the anticipated environmental impacts are: 
 

38.1 The proposed project will reduce the impact of solid waste on the natural 
environment. Improved solid waste disposal facilities will mean less pollutants will 
enter the ground water supply. Improved solid waste collection works and practices 
are anticipated to contribute to a cleaner urban environment. 
 
38.2 The project will possibly cause risks pollution of receiving waters. The 
wastewater treatment plant in Qingshuihe CMA (Mengding Township) will discharge 
treated effluent directly into the Nanding River. The wastewater treatment plant in 
Nansan CMA (Zhenkang County) will discharge treated effluent through a tunnel to a 
tributary to the Nanpeng River. The impact on the surface water quality will be 
assessed during EIA. 
 
38.3 The project will possibly cause community safety risks due to both accidental 
hazards. Community health and safety risks are anticipated during construction as 
heavy vehicles and machinery traffic is expected. Appropriate mitigation measures 
will be defined in EIA process, such as temporary traffic control around construction 
sites. During operation, the increased traffic might lead to increased accidents.  The 
road design should incorporate accident control measures at road section that 
crosses heavily populated areas. Other impact during operation are mainly positive 
and the project will enhance water security in the project area and enhance 
community health and safety by constructing solid waste collection facilities and 
landfills. 

 
39. The Project is not adjacent to or within any environmentally sensitive areas,  i.e. 
cultural heritage sites, protected areas, wetlands, mangroves, estuaries, buffer zones of 
protected areas, special areas for protecting biodiversity, or bay areas.  
Based on the findings, it is considered the project will have moderate environmental impacts. 
Therefore it is recommended to categorize this project as a Category B project. ADB 
procedures and requirements for Category B projects should be followed during project 
preparation. A project IEE (Initial Environment Examination) and a standalone EMP 
(Environmental management plan) are required. 
 

ii. Next Steps 
 
Yunnan Provincial Development and Reform Committee 

¶ Taking into account the information and conclusions in this PFS, revise the proposal 
to NDRC for inclusion of the proposed Project in PRC’s Fiscal Year 2016 financing 
proposal to ADB. 

¶ Estimate the levels of budgetary support available from NDRC and PDRC for 
implementation of the project. Compare to the financing assumptions in Section 7 
and formulate proposals to fill any financial gap. 

 
Lincang Municipal Government 

¶ Initiate full feasibility studies for all of the infrastructure improvements in the Capital 
Investment Program. 

¶ Update the financing plan based on the results of the feasibility studies. 

¶ Consult the residents of Nansan town on a possible training program to develop 
resident skillsets in the logistics and industrial fields. If the response from residents is 
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positive, then include a training assessment and training program design as a 
component of the proposed Project. Those deliverables can be prepared by the 
PPTA consultant. 

¶ Consider the preparation of complementary measures to the Gengma County 
investment program, including river rehabilitation and flood control in the Mengding 
Main City Area and strengthened transportation linkages between Mengding Main 
City Area and the Industrial Parks in the Qingshuihe Area.  

 
BECR Management Committee 

¶ Ensure pro-poor and gender sensitive design features incorporated into feasibility 
studies. 

¶ Prepare resettlement reports for three border economic zones based on feasibility 
studies. 

 
 
 


