
Chongqing Integrated Logistics Demonstration (RRP PRC 48024-002) 

ECONOMIC ANALYSIS 
 

A. Introduction 
 

1. The Chongqing Integrated Logistic Demonstration Project aims to strengthen the 
capacity and the conditions of the logistics network and services within the Chongqing 
municipality to create an integrated multimodal logistics system outside the city center. It will (i) 
develop the Chongqing transportation logistics park (CTLP), the Nanpeng logistics park (NLP), 
the Yangtze River inland waterway roll-on roll-off (Ro-Ro) transport, a logistics information 
system; and (ii) provide institutional capacity development for the implementing agency. 
 
2. Most of the logistic terminals in Chongqing are now located within the inner city and ring 
road. This leads to heavy freight traffic that contributes to congestion and air pollution. The 
municipal government has imposed restrictions on the movement of trucks in the city for certain 
times of the day to mitigate the congestion and pollution, but these measures increase logistics 
costs and delays. Hence, the logistics centers need to be moved away from the city core. 
 
B. Economic Costs 
 
3. Incremental costs and benefits have been estimated by comparing with- and without-
project scenarios for each project component and the project as a whole.1 Capital costs are 
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.2 
Land acquisition costs were based on the opportunity cost calculation following Chongqing’s 
land regulations.3 Table 1 presents the economic investment cost for each component. 
Operation and maintenance costs have been provided by the Chongqing Transportation Holding 
Group Company. 
 

Table 1: Economic Implementation Cost by Component 2016-2020  
(CNY million) 

Year CTLP NLP IWT LIS Total 

2016 140.3 62.7 18.3 9.4 230.7 
2017 350.7 156.9 24.4 23.5 555.5 
2018 420.8 188.2 30.6 28.2 667.8 
2019 350.7 156.9 24.4 23.5 555.5 
2020 140.3 62.7 24.4 9.4 236.8 
Total 1,402.8 627.4 122.1 94.1 2,246.3 

CTLP = Chongqing transportation logistics park, IWT = Yangtze River inland waterway roll-on 
roll-off transport, LIS = logistics information system, NLP = Nanpeng logistics park. 
Source: Asian Development Bank. 

 

                                                
1
  All amounts are expressed in CNY at 2015 prices. 

2  
The same conversion factors were used in the report and recommendations of the President to the Board of 
Directors for the following projects: ADB. 2013. Qinghai Delingha Concentrated Solar Thermal Power Project. 
Manila.; ADB. 2011. Hebei Energy Efficiency Improvement and Emission Reduction Project. Manila.; and ADB. 
2014. Jilin Urban Development Project. Manila. 

3
  The Chongqing government pays resettled land users the discounted value of crops of 15 years. This is lower than 

payments in other provinces, but Chongqing pays for a pension instead of additional crops. Research showed that 
the estimated economic cost of land is close to the price paid by local governments in land acquisition Lichtenberg 
and Ding, “Assessing Farmland Protection Policy in China”, Land Use Policy 25, 59-68 (2008). 
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C. Economic Benefits 
 
4. Detailed demand projections for the logistics parks are difficult to retrieve.4 As the Sector 
Analysis for this project indicates, the growth of cargo flows within the Chongqing area is 
expected to continue, so the project’s logistics parks will meet part of the demand and are likely 
to be operating at full capacity within 5 years.5 However, to obtain logistic park specific 
projections, there are several complications. Firstly, no precise volume data are available for the 
existing logistics centers (i.e., storage that will be moved to the new logistic parks). Secondly, 
there is no detailed information available on the origin-destination information of the goods 
handled in the existing centers. And thirdly, all levels of governments in the People’s Republic of 
China tend to use administrative orders to initiate a change in operations, rather than a free, 
market-driven approach. 
 
5.  Existing users will switch from their old logistics warehouses in the city core to the newly 
built CTLP and NLP. Most of the decentralized warehouses located in the Chaotianmen area will 
be closed according to the city master plan. Thus, the project will accommodate existing 
demand as well. The project will build three story warehouses with triple the storage capacity. 
Assuming that existing demand occupies one level, the remaining capacity will be for the 
incremental demand. For NLP, the incremental warehouse area is 288,272 square meters (m2). 
For CTLP, the incremental area is 784,346 m2. In the economic internal rate of return (EIRR) 
calculation, only the capacity meeting incremental demand has been calculated as economic 
benefit, with the prevailing market price for warehouse space rental as the economic shadow 
price. 
 
6. Other than the positive association between logistics services and growth in gross 
domestic product, there are more direct impacts. One typical benefit will be quicker delivery 
times. Under the without-project scenario, freight trucks are only allowed to enter the existing 
logistics centers located in the inner city at night, which on average increases the delivery time 
by half a day to 1 day. In a recent study,6 estimates indicated that each additional day spent in 
transport reduces the probability that the United States will source from that country by 1.0% to 
1.5%. Each day saved in shipping time is worth 0.8% ad-valorem for manufactured goods. 
However, although this impact is crucial to the logistics sector’s efficiency and its clients, studies 
on the quantified benefits of cargo time savings in domestic shipping are rare because of the 
lack of appropriate data. 
 
7. For congestion reduction, a comparison was made between the with- and without- 
project scenarios. In the without-project scenario, trucks will travel to the inner city and incur 
additional vehicle operating costs and cause traffic congestion. In the with-project scenario, the 
logistic parks are moved to the outer city allowing this congestion to be avoided. Since the 
existing logistics parks are already capacity constrained, the incremental demand for the 
logistics service must seek alternative hosts outside the city. There is hence no incremental 
traffic in the city in the without-project scenario.  

 

                                                
4
  The lack of precise volume data as well as the lack of projections makes it difficult to make a distinction between 

incremental and non-incremental demand. For this reason, the quantification of economic benefits of the two 
logistic parks should be viewed with caution. Unquantified benefits of the project include the impact of improved 
and cheaper logistic services on the regional manufacturing industry and associated services, improved living 
conditions in the inner city, and other spill-over effects. 

5
  Sector Analysis (accessible from Appendix 2 of the report and recommendations of the President to the Board of 

Directors). 
6   

H. David. 2001.Time as a Trade Barrier, NBER working paper. Purdue University.  
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8. For the CTLP output, the quantifiable economic benefits refer to (i) enlarged warehouse 
capacity, (ii) loading and unloading cost savings, and (iii) reduced inner city traffic congestion. 
For the enlarged warehouse capacity, the value is calculated by multiplying the incremental 
spaces with the prevailing price of the space per unit,7 which is assumed to be CNY35 per m2 

per month in the Chongqing region. This price is considered a low estimate of the economic 
value of logistics services. This is not considered a transfer because it is the core part of the 
logistics service and constitutes the essence of the implied value added in the Chongqing 
logistics industry.  
 
9. Because existing logistics centers use semi-mechanical loading and unloading methods, 
current practices are relatively costly. The loading and unloading cost savings have been 
calculated by comparing the costs between with- and without-project scenarios. It is assumed 
that CNY12 per ton8 of loading and unloading cost savings will incur due to the introduction of 
fully mechanized loading and unloading services, which replace the manual operation in the 
without-project scenario. The rule of half has been applied to the incremental share of stored 
cargo.9 
 
10. The congestion reduction benefit is calculated by comparing the vehicle operating cost 
and time savings of passenger vehicles (cars and buses) due to avoided traffic congestion. 
There are seven road segments affected in the city in the without-project scenario with lengths 
ranging from 0.7 to 1.6 kilometers. Based on an estimated number of vehicles per section, the 
related user cost savings have been calculated and included as a benefit. 
 
11. It is assumed that the CTLP will reach 50% of its operational capacity by 2021 when the 
project is completed and grows to 70% in 2022, 80% in 2023, 90% in 2024, and to full capacity 
by 2025. The residual value of both parks is roughly estimated at 30% (annual depreciation of 
3.5%), referring to a significant residual value of land, buildings, and surrounding infrastructure; 
and a low value for most operational equipment after 20 years. At full operating capacity, the 
annual benefits from the enlarged warehouse capacity will amount to CNY329 million, loading 
and unloading cost savings will amount to, CNY47 million, and avoided traffic congestion will 
amount to CNY15 million.10 
 
12. The EIRR of the CTLP output is calculated at 16.3% with a net present value (NPV) of 
CNY443 million at a discount rate of 12%. The same types of quantifiable benefits and key 
assumptions have been adopted for the NLP output, resulting in an EIRR of 16.7% and an NPV 
of CNY217 million. 
 
13. Once the Yangtze River inland waterway Ro-Ro transport output has been completed, 
there will be a reduction in the movement of 40 trucks per day in each direction between 
Chongqing and Wuhan. The quantifiable economic benefits are measured by the difference of 
economic operating and maintenance costs between the with- and without-project scenarios 
(i.e., the total truck costs in the without-project scenario minus the truck and vessel operating 
and maintenance costs in the with-project scenario). The residual value is a rough estimate at 
15% (annual depreciation of 4.25%), mainly referring to the vessels. The annual savings are 

                                                
7
  Since logistics services is a necessary step in the entire supply chain for the product to reach retailers and 

consumers, the warehousing services provide value added to the relevant products.  
8
  Number provided by the Design Institute. 

9
  According to this rule, willingness to pay by generated traffic is half of the generalized cost savings incurred by 

normal traffic. 
10

 Assuming labor productivity grows at 3% a year, the projected value of travel time and vehicle operating cost grow 
accordingly during the project life. 
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estimated at about CNY92 million, resulting in an EIRR of 21.2% and an NPV of CNY101 
million. 
 
14. For the logistics information system, the quantifiable economic benefits accrue from the 
reduction of trucks’ idle time and empty runs. In the without-project scenario, freight trucks 
shipping cargos to Chongqing would spend more time waiting for cargo information for the 
return trips, which results in economic costs such as time, lodging, and parking. In the with-
project scenario, these costs can be reduced and constitute part of the quantifiable economic 
benefits. The second group of benefits comes from the increased value added and better use of 
space as the shipping firms may find cargos to increase their load and to avoid empty runs due 
to the provision of available shipment information, thus creating more value added and/or better 
use of residual spaces and/or tonnages for return trips. The assumptions used in the analysis 
are (i) the system serves 50% of the 3,000 trucks;11 (ii) a cost of delay per truck of CNY400 
(lower bound of daily expenditures including lodging, food, and parking costs); and (iii) a 
reduction on average of 1 day of waiting time compared to 14 days in the without-project 
scenario. Aside from the additional value added per trip of CNY750, the net benefit from a trip is 
assumed to increase from CNY15,000 to CNY15,750 plus 5% due to better logistics information 
being made available to the truck drivers to increase average truck loads and avoid empty runs. 
The residual value of this component is assumed to be zero, while the operation and 
maintenance costs are supposed to keep the information system up to date in software and 
hardware. Based on these assumptions, the EIRR for this component is calculated at 32% with 
an NPV of CNY206 million. 
 
D. Results of the Economic Cost-Benefit Analysis 
 
15. The EIRR calculation (Table 2) includes all the costs and benefits of all project 
components as described above. At a 12% discount rate, the project is found to be economically 
viable with an NPV of CNY 967.4 million. The EIRR for the whole project is 17.7%, which 
exceeds the threshold significantly and is robust to negative impacts as shown by the results of 
the sensitivity tests (Tables 3 and 4). 
 

Table 2: Economic Internal Rate of Return Complete Project 
(CNY million) 

    Benefits    Costs  
 L/U CR S TC WT ICT CC O&M Net Benefits 

2016 0.0 0.0 0.0 0.00 0.00 0.00 321.2 0.0 (321.2) 
2017 0.0 0.0 0.0 0.00 0.00 0.00 428.2 0.0 (428.2) 
2018 0.0 0.0 0.0 0.00 0.00 0.00 535.3 0.0 (535.3) 
2019 0.0 0.0 0.0 0.00 0.00 0.00 428.2 0.0 (428.2) 
2020 0.0 0.0 0.0 0.00 0.00 0.00 428.2 0.0 (428.2) 
2021 50.1 23.3 229.5 23.13 5.46 25.75 0.0 37.0 320.2 
2022 70.2 23.8 317.5 37.02 10.92 51.49 0.0 50.1 460.7 
2023 80.2 24.3 362.5 60.15 15.60 73.56 0.0 60.4 556.0 
2024 90.3 24.8 407.6 78.66 15.60 73.56 0.0 69.0 621.4 
2025 100.3 25.3 450.5 92.54 15.60 73.56 0.0 76.1 681.8 
2026 100.3 25.9 450.5 92.54 15.60 73.56 0.0 76.1 682.3 
2027 100.3 26.5 450.5 92.54 15.60 73.56 0.0 76.1 682.9 
2028 100.3 27.1 450.5 92.54 15.60 73.56 0.0 76.1 683.5 
2029 100.3 27.7 450.5 92.54 15.60 73.56 0.0 76.1 684.1 
2030 100.3 28.3 450.5 92.54 15.60 73.56 0.0 76.1 684.7 
2031 100.3 29.0 450.5 92.54 15.60 73.56 0.0 76.1 685.4 
2032 100.3 29.6 450.5 92.54 15.60 73.56 0.0 76.1 686.1 
2033 100.3 30.3 450.5 92.54 15.60 73.56 0.0 76.1 686.8 

                                                
11

  The estimated fleet for the entire city is 3,000 trucks. 
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    Benefits    Costs  
 L/U CR S TC WT ICT CC O&M Net Benefits 

2034 100.3 31.0 450.5 92.54 15.60 73.56 0.0 76.1 687.5 
2035 100.3 31.8 450.5 92.54 15.60 73.56 0.0 76.1 688.2 
2036 100.3 32.5 450.5 92.54 15.60 73.56 0.0 76.1 688.9 
2037 100.3 33.3 450.5 92.54 15.60 73.56 0.0 76.1 689.7 
2038 100.3 34.1 450.5 92.54 15.60 73.56 0.0 76.1 690.5 
2039 100.3 34.9 450.5 92.54 15.60 73.56 0.0 76.1 691.3 
2040 100.3 35.8 450.5 92.54 15.60 73.56 0.0 76.1 1,319.5 
NPV         967.4 
EIRR         17.7% 

CC=capital cost, CR = savings congestion reduction, EIRR = economic internal rate of return, ICT = benefits from 
efficiency increase due to information system, L/U = cost savings loading and unloading, NPV = net present value, 
O&M = operation and maintenance, S = benefits additional storage space, TC = transport cost reductions, WT= 
reduction waiting time. 
Source: Asian Development Bank estimates. 
 

Table 3: Economic Internal Rate of Return by Project Component 

Project Component EIRR 

(%) 

NPV 

(CNY million) 

Nanpeng Logistics Park 16.7 217.3 
Chongqing Transportation Logistics Park 16.3 443.3 
Yangtze River Inland Waterway Roll-on Roll-off Transport 21.2 101.0 
Logistics Information System 32.0 205.8 
Total Project 17.7 967.4 

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

 

Table 4: Summary of Sensitivity Analysis Complete Project 

Scenario 
EIRR 

(%) 

NPV 

(CNY million) 

Switching Value 

(%) 

Base Case 17.7 967.4  
(i) Benefits reduction by 10% 16.2 681.3 -16.7 
(ii) Investment cost increase by 10% 16.4 806.3 44.1 
(iii) Delay by 1 year 16.2 774.0  
(iv) O&M Cost Increase by 10% 17.5 939.2 91.0 
(v) Combination of (i), (ii), (iii) and (iv) 13.5 279.2  

EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance. 
Source: Asian Development Bank estimates. 

 
 


