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ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The Shaanxi Green Intelligent Transport and Logistics Management Demonstration 
Project aims to strengthen the capacity and the conditions of the logistics network and services 
in Shaanxi Province to create an integrated multimodal logistics system. It will (i) develop five new 
logistics parks on the outskirts of Xi'an city and elsewhere in Shaanxi Province; (ii) establish an 
integrated information technology (IT) system to enhance real-time traffic monitoring, optimize 
route planning, and enable sharing of operational data between the logistics providers; and (iii) 
provide a financial intermediation loan. It will also strengthen the institutional capacity of the 
executing agency and project implementing entities. 
 
2. Economic activity in Xi’an and Shaanxi Province is growing rapidly. In Xi’an, total cargo 
transportation volume for 2018 was 262 million tons, an increase of 5.2% over the previous year; 
while for Shaanxi, total production value reached CNY1,162 billion in the first half of 2019, an 
increase of 5.4% compared to the first half of 2018. The added value of tertiary industry in Shaanxi 
Province was CNY550 billion in 2018, an increase of 6.8% over 2017. Sales of consumer goods 
in Xi’an were CNY465 billion in 2018, an increase of 9.6% over 2017. Growth in foreign trade has 
been particularly rapid. Exports from Shaanxi Province were CNY195 billion in 2018, up 26.1% 
over 2017, while imports into Shaanxi Province were CNY135 billion, up 35.0%. Among the main 
export commodities were mechanical and electrical products, with a value of CNY180 billion in 
2018, up 29.1% over 2017.1 

 

3. Xi’an functions as a major hub for both national and international freight traffic.  
This function is developing rapidly, but future growth is constrained by lack of suitable logistics 
facilities. The total value of logistics goods handled in Shaanxi Province increased from CNY3.6 
trillion in 2014 to CNY5.1 trillion in 2018, an average annual increase of 9.1% (Table 1). The total 
storage capacity of Xi’an is about 8 million square meters (m2) and the utilization rate is about 
85%, and the total storage capacity of Yan’an is 83,000 m2 and the utilization rate is above 95%; 
no specific data is available for Ankang, but the lack of storage capacity is considered more severe 
than in Yan’an. 

 
4. The logistics facilities in Xi’an include numerous small private facilities in the inner city 
within the ring road. This leads to heavy freight traffic in the area, contributing to congestion and 
air pollution. The Xi’an City Government has imposed restrictions on the movement of trucks in 
the city during certain times of the day to mitigate the congestion and pollution, but these 
measures increase logistics costs and delays. To address this issue, logistics centers need to be 
outside the city center. In addition, the two new logistics parks outside the Xi’an metropolitan area, 
in Yan’an (200 kilometers north of Xi’an) and in Ankang (200 kilometers south of Xi’an), will 
strengthen the province’s role as a hub for routes to European markets. Logistics service 
providers and their associations were consulted about the proposed developments during project 
preparation. They supported the project, indicating that the new logistics centers will facilitate the 
overall upgrading of services and will enable them to expand their businesses. They emphasized 
information technology systems and closer locations to more markets, among other things, as 
particular benefits.2 

 

 
1  Government of the People’s Republic of China, National Bureau of Statistics. 2019. China Statistical Yearbook 
 2019. Beijing. 
2  ADB 2020. Shaanxi Green Intelligent Transport and Logistics Management Demonstration Project Consultant 
 Report. Manila (TA 9613- PRC). 

http://www.adb.org/Documents/RRPs/?id=51401-002-3
http://www.adb.org/Documents/RRPs/?id=51401-002-3
http://www.stats.gov.cn/tjsj/ndsj/2019/indexeh.htm
http://www.stats.gov.cn/tjsj/ndsj/2019/indexeh.htm
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Table 1: Total Value of Goods Handled by Logistics Centers in Shaanxi Province 
 

Year 
Value 

(CNY billion) 
Growth Rate 

(%) 

2014 3,579.0  
2015 3,707.8 3.6 
2016 4,061.6 9.5 
2017 4,674.9 15.1 
2018 5,071.9 8.5 

Source: Shaanxi Provincial Government. 2019. Status and Analysis of Logistics 
Industry in Shaanxi, 2014–2018. Xi’an. 

 
B. Economic Costs 
 

5. Capital costs have been adjusted to eliminate price contingencies, interest during 
construction, and taxes. Tradable commodities are valued at border prices at the prevailing 
exchange rate. Non-tradable commodities are valued by applying a standard conversion factor of 
0.987 and the following specific conversion factors: 1.0 for equipment, 1.0 for skilled labor, and 
0.67 for unskilled labor. Land acquisition costs were based on the opportunity cost calculation 
following Shaanxi’s land regulations. Operation and maintenance costs have been provided by 
the Foreign Capital Utilization Center of the Shaanxi Provincial Transport Department. All 
amounts are expressed in yuan at 2020 prices. 
 

Table 2: Economic Implementation Cost by Component 
($ million) 

Year RMBCLP XHTNTLP CANTLP YGUDDA AIPLP ITS FIL 

2021 17.5  49.4 13.6 53.1 40.2 119.0 105.0 
2022 40.8 115.2 18.1 124.0 93.7   
2023   13.6     
Total 58.2 164.5 45.3 177.1 133.9 119.0 105.0 

Note: Numbers may not sum precisely because of rounding. 
AIPLP = Ankang Inland Port Logistics Park, CANTLP = Civilian Aerospace New Town Logistics Park, FIL = financial 
intermediation loan, ITS = integrated IT system, RMBCLP = Railroad Multimodal Bulk Community Logistics Park, 
XHTNTLP = Xi’an High-Tech New Town Logistics Park, YGUDDA = Yan’an Green Urban District Demonstration Area. 
Source: Asian Development Bank estimates. 

 
C. Economic Benefits 
 

6. Incremental costs and benefits have been estimated by comparing with- and without-
project scenarios for each project component and the project as a whole. In the with-project case, 
existing users will switch from their old logistics warehouses in the city core to the three newly 
built logistics parks in south Xi’an (Civilian Aerospace New Town Logistics Park, Railroad 
Multimodal Bulk Community Logistics Park, and Xi’an High-Tech New Town Logistics Park). 
Following the construction of the new logistics parks, most of the logistics centers located in 
the inner-city area will be closed.3 The new facilities in Xi’an, as well as those in Yan’an and 
Ankang, will also provide capacity for growth in total demand. In the without-project case, the 
projected growth in demand for logistics services would not be met, which would likely result 
in inefficient and higher-cost transport through the increased use of direct deliveries by larger-
than-necessary vehicles, and may lead to some suppression of total demand. 
 

7. Benefits have been converted to economic values using the same methodology used for 
costs (para. 5). The benefits have been calculated based on the assumption that the volume of 

 
3 Xi'an City Government, Department of Transport. 2017. Transport Master Plan 2017. Xi'an. 
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goods handled by logistics centers in Xi’an and surrounding areas will grow at the rate of 7.7%, 
which is below the average annual increase of 9.1% during 2014–2018. The new logistics parks 
are projected to reach capacity in 2029. Six categories of economic benefits from the 
construction of the new logistics parks have been quantified: (i) savings in the handling of cargo, 
particularly loading and unloading; (ii) savings from the reduction of traffic congestion;  
(iii) additional storage space; (iv) reductions in transport costs; (v) reductions in shipping time; 
and (vi) reductions in greenhouse gas (GHG) emissions. Additional benefits that will arise 
from the integrated IT system are discussed separately (para. 12). 
 

8. Logistics centers in Shaanxi Province use relatively costly cargo handling methods, 
including semi-mechanical loading and unloading methods, whereas the new centers will use fully 
mechanized loading and unloading methods. The cargo handling cost savings have been calculated 
using the assumption that CNY12 per ton will be saved by the use of fully mechanized loading and 
unloading methods.4 Savings from the reduction of traffic congestion arise from the reduced number 
of trips to transport cargo. The externality cost of trucks operating beyond the third ring road is used 
to value the savings. The traffic congestion level over the entire city is indicated by a peak time 
delay index of 1.746.5  Based on Foreign Capital Utilization Center estimates, the peak time delay 
index for the outer urban area is estimated to be 1.52. The externality cost was calculated by 
multiplying the time elasticity by an average travel time multiplied by an average value of time.  
The value of time was calculated as CNY15.9 per hour, based on the average wage for work trips 
and 25% of the average wage for nonwork trips, applied proportionately. The saved congestion cost 
per each truck round trip is estimated at CNY169. There will also be savings in vehicle operating 
costs. These were not estimated, so the estimated value of the benefit from reduced congestion is 
considered conservative. 
 

9. The logistics parks financed by the project will provide about 800,000 m2 of additional 
warehouse capacity. The value of the enlarged warehouse capacity is calculated by multiplying the 
incremental space by the prevailing price of the space per unit, as a measurement of willingness to 
pay, which is estimated to be CNY35 per m2 per month in Xi’an. This price is considered a low 
estimate of the economic value of logistics services. The relocation of the logistics parks will result 
in reduced transport costs because of more efficient use of vehicles. Cost savings of 10% are 
assumed because of the increased average truck loads and reduced trips with an empty load. The 
operating cost per trip is estimated at CNY1,400. 

 

10. The project will also result in reductions in shipping time. At present, large trucks are only 
allowed to travel to the logistics centers in the inner city at night, which on average increases delivery 
times. With the project, large trucks will be able to serve the logistics centers without entering the 
city. Also, deliveries within the city can be consolidated, allowing shipping firms to increase their 
load factors and avoid trips with no cargo. It is assumed that the removal of the travel restriction will 
reduce the average shipping time by one day. Because of the lack of data on the value of the goods 
shipped, the benefit was estimated by using the average daily cost of storage (CNY1.2 per ton) as 
a proxy for the cost of a one-day delay. 
 

11. The project will reduce GHG emissions by about 70,000 tons per year. The reduction in 
GHG emissions arises from (i) a reduction in the number of trips to transport cargo because of 
more efficient use of vehicles, (i) reduced traffic congestion, (iii) reduced number of kilometers 
traveled because of the more suitable locations of the new logistics facilities, and (iv) the shift 
of some transport from roads to railways and inland waterways. GHG emissions were valued 

 
4 Data and calculations provided by School of Economics and Management, Beijing Jiaotong University. 
5  China Highway Network. 2017. 2016 Smart Travel Big Data Report: Beijing Traffic Congestion Cost per Capita is 
 8,000 yuan (Chinese edition). 13 January. 
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at CNY300 per ton, using the Asian Development Bank (ADB) value for carbon dioxide, adjusted 
to 2020 prices. 
 
12. The integrated IT system will generate up-to-date and comprehensive logistics information 
that will be shared with the logistics parks. This will generate four categories of economic benefits, 
reducing (i) storage costs by speeding up the turnover of goods, (ii) transport costs by decreasing 
the number of trips made by unloaded trucks and optimizing routes, (iii) air pollution because of 
more efficient transport operations, and (iv) traffic crashes because of more efficient transport 
conditions. The reduction in storage costs was assumed to be 12% and the reduction in transport 
costs 0.7% based on previous studies.6 The air quality improvement results from reduced fuel 
consumption arising from route optimization and the reduced number of trips made by unloaded 
trucks, while the reduction in traffic crashes is because of the need for fewer trips. Benefits from 
reduced air pollution and traffic crashes have not been quantified. 

 

13. The activities to be financed by the project’s financial intermediation loan have not been 
defined. However, all activities will be required to meet ADB’s criteria for economic viability. As 
a result, benefits arising from the financial intermediation loan have been estimated at an amount 
resulting in an economic internal rate of return of 9.0% and a net present value of 0.0. 
 

D. Results of the Economic Cost-Benefit Analysis 
 

14. The economic internal rate of return for the project is 12.7%, and the net present value is 
CNY1,833 million at a discount rate of 9%, demonstrating that the project is economically viable 
(particularly since a conservative approach was used in the estimation of benefits). The cost and 
benefit streams of the project are shown in Table 3. The largest sources of economic benefits are 
additional storage space in the logistics parks and savings from the reduction of traffic congestion. 
All project components are economically viable (Table 4). The sustainability of the project 
investments was evaluated as part of the financial analysis.7 Operation and maintenance costs 
comprise a small portion of project costs and can be covered by the executing agency. 
 

Table 3: Economic Internal Rate of Return for the Project 
(CNY million) 

 Costs           Benefits 

Year 
Capital 
Cost 

O&M 
Cost 

Cargo 
Handling 

 
RC AS RTC RST 

 
RGHGE 

 
FIL 

Total 
Benefits 

Net 
Benefits 

2021 1,888  1  0   0  0  0  0  0  0  0  (1,889) 
2022 3,991  13  0   0  0  0  0  0  0  0  (4,004) 
2023 136  75  62   162  151  134  6  10  7  532  321  
2024 0  84  88   216  220  185  8  13  8  737  654  
2025 0  93  108   252  271  221  9  15  9  885  792  
2026 0  117  122   289  305  251  10  17  11  1,005  888  
2027 0  104  136   326  340  281  11  19  12  1,125  1,021  
2028 0  108  150   362  374  312  13  21  13  1,245  1,136  
2029 0  115  151   366  378  315  13  21  13  1,258  1,144  
2030 0  1,211  151   366  378  315  13  21  13  1,258  47  
2031 0  214  151   366  378  315  13  21  13  1,258  1,044  
2032 0  129  151   366  378  315  13  21  13  1,258  1,130  

 
6 iResearch. 2017. China Logistics Technology Industry Report. Beijing, and The World Bank. 2016. Implementation 

Completion and Results Report (TF-99076) on a Grant from the Global Environment Facility Trust Fund in the Amount 
of USD$4.2 million to the People's Republic of China for a Guangdong Green Freight Demonstration Project. 

7 Financial Analysis (accessible from the list of linked documents in Appendix 2 of the report and recommendation of 
the President). 

http://www.iresearchchina.com/content/details8_38760.html
http://documents1.worldbank.org/curated/en/105411467614051818/pdf/ICR2510-P119654-Box396252B-PUBLIC-disclosed-6-29-16.pdf
http://documents1.worldbank.org/curated/en/105411467614051818/pdf/ICR2510-P119654-Box396252B-PUBLIC-disclosed-6-29-16.pdf
http://documents1.worldbank.org/curated/en/105411467614051818/pdf/ICR2510-P119654-Box396252B-PUBLIC-disclosed-6-29-16.pdf
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 Costs           Benefits 

Year 
Capital 
Cost 

O&M 
Cost 

Cargo 
Handling 

 
RC AS RTC RST 

 
RGHGE 

 
FIL 

Total 
Benefits 

Net 
Benefits 

2033 0  134  151   366  378  315  13  21  13  1,258  1,124  
2034 0  142  151   366  378  315  13  21  13  1,258      1,116  
2035 0  174  151   366  378  315  13  21  13  1,258  1,085  
2036 0  165  151   366  378  315  13  21  13  1,258  1,094  
2037 0  171  151   366  378  315  13  21  13  1,258  1,087  
2038 0  1,254  151   366  378  315  13  21  13  1,258  5  
2039 0  284  151   366  378  315  13  21  13  1,258  974  
2040 0  204  151   366  378  315  13  21  13  1,258  1,054  
2041 0  216  151   366  378  315  13  21  13  1,258  1,043  
2042 (2,148) 216  151   366  378  315  13  21  13  1,258  3,189  

( ) = negative, AS = additional storage, FIL = financial intermediation loan, O&M = operation and maintenance, RC = 
reduced congestion, RGHGE = reduced greenhouse gas emissions, RST = reduced shipping time, RTC = reduced 
transport cost. 
Notes: 
1. Economic internal rate of return = 12.7%. 
2. Net present value at discount rate of 9% = CNY1,833 million. 
Source: Asian Development Bank estimates. 
 

Table 4: Economic Internal Rate of Return by Project Component 
 EIRR NPV 
Component (%) (CNY million) 

Railroad Multimodal Bulk Commodity Logistics Park in Xi’an 14.5 262.2 
Xi’an High-Tech New Town Logistics Park 12.7 486.6 
Civilian Aerospace New Town Logistics Park 16.3 310.8 
Yan’an Green Urban District Demonstration Area 10.8 232.5 
Ankang Hengkou Demonstration Zone 10.4 143.3 
Integrated IT system 21.0 182.5 
Financial intermediation loan 9.0 0.0 
EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank. 

 
15. Sensitivity analysis shows that the project remains economically viable under likely 
scenarios (Table 5). The capital cost would have to increase by 37.8% or total benefits would 
have to decrease by 21.8% for the rate of return to decrease to the threshold. The demand for 
logistics services is dependent on economic activity in general, particularly local consumption and 
production of goods for export, rather than on the value or production of, or demand for, any 
specific item. While an external shock, such as the coronavirus disease pandemic, may reduce 
consumption of some goods, the demand for logistics facilities to store goods already produced 
may increase. 
 

Table 5: Summary of Sensitivity Analysis 
 EIRR NPV Switching Value 
Scenario (%) (CNY million) (%) 

Base case 12.7 1833.1  
(i) Benefits reduced by 20% 9.3 151.0 21.8 
(ii) Investment cost increased by 20% 10.5 858.5 37.8 
(iii) Delay of 1 year 11.3 1,103.7  

EIRR = economic internal rate of return, NPV = net present value. 
Source: Asian Development Bank estimates. 


