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BASIC DATA 
Chengdu–Nanchong Expressway Project (Loan 1638-PRC) 

Project Preparation/Institution Building 
TA No. TA Name Type Person- 

Months 
Amount 
($’000) 

Approval 
Date 

TA 2777 Chengdu-Nanchong Expressway 
(formerly Sichuan Highway II) 

PPTA 32 600 7 Apr 1997 

 As per ADB  
Key Project Data ($ million) Loan Documents Actual 
Total Project Cost 667.2 772.2 
Foreign Exchange Cost 317.0 301.1 
Local Currency Cost 350.2 471.1 
ADB Loan Amount/Utilization 250.0 250.0 
ADB Loan Amount/Cancellation  – 
  
Key Dates Expected Actual 
Fact-Finding  20 Apr–1 May 1998 
Appraisal  6–19 July 1998 
Loan Negotiations  12–14 October 1998 
Board Approval  10 November 1998 
Loan Agreement  23 February 1999 
Loan Effectiveness 24 May 1999 24 August 1999 
First Disbursement  20 December 1999 
Project Completion June 2003 23 December 2003 
Loan Closing  31 December 2003 30 April 2004 
Months (effectiveness to completion) 49.0 56.0 
 

Economic Internal Rates of Return (%) Appraisal PCR PPER 
Economic Internal Rate of Return  24.9 15.8 24.0 
Financial Internal Rate of Return  8.3 5.7 6.8 
 
Borrower   People’s Republic of China 
Executing Agency Sichuan Provincial Communications Department 
 
Mission Data 
Type of Mission No. of Missions No. of Person-Days 
Fact-Finding 1 66 
Appraisal 1 55 
Inception 1 4 
Project Administration   
Handover 1 6 
Review 4 47 
Project Completion 1 40 
Operations Evaluation 1 75 
 
 
 
 
 
 
 
 
 
 
 
PPTA = project preparatory technical assistance, TA = technical assistance.  
 



 

 

EXECUTIVE SUMMARY 

This report details the findings of an evaluation of the Chengdu–Nanchong Expressway 
Project in Sichuan province, People’s Republic of China (PRC). The Project was the Asian 
Development Bank’s (ADB) fourteenth transport project in the PRC and first transport project in 
Sichuan. 
 

In November 1998, ADB approved a loan for $250 million equivalent to the PRC to build 
a 208-kilometer (km) expressway between Chengdu and Nanchong municipalities and to 
upgrade 302 km of county roads in poor counties in the project area. The Project also procured 
equipment for traffic management and road maintenance, and consulting services for 
construction supervision of the project and training. The total project cost was estimated at 
$667.2 million, of which 47.5% was foreign exchange cost. The executing agency was to be the 
Sichuan Provincial Communications Department (SPCD) and the implementing agency the 
Sichuan Chengnan Expressway Limited Liability Company (SCELLC). 
 

The Chengdu–Nanchong expressway was a priority section of the national trunk 
highway system. The expressway would run from Chengdu, the capital of Sichuan, to 
Nanchong, a municipality in the poorer, eastern part of the province. The Project aimed to 
promote economic and social development in southwestern PRC and was in line with ADB’s 
strategic objective of reducing poverty in inland provinces. The Project’s expected outcomes 
were (i) road infrastructure in the Chengdu–Nanchong corridor and (ii) access to poor 
communities and disadvantaged areas. The Project was designed to promote sector reforms 
initiated under earlier ADB-financed projects and, finally, it aimed to support human resource 
development and to strengthen institutions responsible for highway operation and maintenance, 
traffic safety, quality assurance, enterprise reform, social impact evaluation, and environmental 
monitoring and mitigation measures. The expected direct beneficiaries were the transport 
operators and bus passengers who would travel on the expressway and the inhabitants of 
villages and townships along the county roads. 
 

A project preparatory technical assistance (TA) grant was provided to (i) review the 
Government’s project feasibility report and feasibility design, (ii) help SPCD formulate contract 
packages and an implementation schedule, (iii) prepare a summary environmental impact 
assessment and an environmental mitigation program (EMP), and (iv) prepare a resettlement 
plan. The plan laid out the design to relocate people affected by the Project, and the EMP 
established a monitoring system to determine the effects of the Project on air and water quality 
and noise in the project area. 

 
SCELLC was responsible for constructing the expressway and is responsible for 

operating and maintaining it. During the Project, the municipalities, counties, and districts along 
the expressway set up local coordinating teams with representatives from the local governments 
to assist in land acquisition, resettlement and relocation, environmental protection, and 
coordination with local governments.  

 
SCELLC audited accounts show that the overall project cost was $772.2 million, 15.7% 

higher than the estimate at appraisal, including interest during construction and county road 
upgrading. The increase in project costs was caused mainly by design changes that resulted in 
additional civil works. 
 

Physical construction was generally as planned. Problems arose because bidding was 
carried out and contracts awarded based on preliminary designs rather than on detailed 
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engineering. Once detailed design documents were prepared, numerous contract variations 
were necessary improve to the expressway alignment, modify the pavement, optimize the 
design of an interchange, and add more overpasses and underpasses. A major landslide 
occurred during construction as a result of unexpected geological conditions. Construction was, 
however, largely on schedule throughout the contract period. Civil works for the expressway 
started in November 1999 and it was opened in December 2002, 6 months ahead of schedule, 
although traffic management and tolling facilities were not completely installed until December 
2003. The county road upgrading started in December 2000 and was completed by October 
2001.  
 

The condition of the expressway after over three years of operation is good. The 
pavement has not deteriorated, drainage is working well, and structures are sound. An 
adequate maintenance plan is in effect and safety measures are adequate.  

 
International and domestic training was carried out as scheduled and most trainees are 

still employed by SPCD or SCELLC. Most of the loan covenants were complied with but there 
were some discrepancies related to toll rate approval, reports on corporate governance, 
nongovernment financing, and axle load limit enforcement. The stationary equipment to 
measure axle load has yet to be procured. 
 

The traffic forecasts were revised based on actual volumes on the expressway in 2003–
2005 and latest plans to extend the network. Based on actual volumes and revenues, traffic 
growth on the expressway was 27% per annum from 2003 to 2004 and 23.5% from 2004 to 
2005. By 2005, traffic levels were close to those estimated at appraisal. Traffic is expected to 
continue to grow at about 7% per annum although volume will spike on the 60 km Chengdu–
Suining section of the expressway in 2007 when the Suining–Chongqing expressway is 
completed. The new expressway will make the project expressway the shortest, quickest, and 
cheapest route from Chengdu to Chongqing. 
 

The economic and financial reappraisals indicate that the expressway has high rates of 
economic and financial return and, as such, the Project is deemed highly efficient. For the 
expressway, the re-estimated economic internal rate of return (EIRR) was 24%, slightly lower 
than the forecast at appraisal but higher than that forecast by the project completion report  
(PCR). For the five county roads, the re-estimated EIRR was 25%. The re-estimated financial 
internal rate of return (FIRR) was 7.3% before income tax and 6.8% after tax, which is less than 
the FIRR at appraisal but still slightly higher than the FIRR in the PCR. Although early revenues 
were lower than expected, the financial covenants will be achieved by 2007 and SCELLC is 
expected to pay dividends by 2011. The financial sustainability of the expressway is considered 
highly likely. 
 

Overall the Project is rated successful but is close to the lower limit of the highly 
successful rating. It is assessed as highly relevant, highly effective, highly efficient, and likely to 
be sustainable. No issues that could significantly downgrade the project assessment are 
foreseen. 
 
 The use of preliminary design documents as the basis for the bidding documents was 
cited by the PCR as a significant issue because it led to substantial problems and additional 
costs during construction and partly to increased resettlement costs. Recent Ministry of 
Construction legislation has resolved the issue, but ADB should continue its policy dialogue with 
the Government to ensure that ADB- and domestically financed projects start bidding after 
detailed design is completed. Another issue that deserves attention is whether the local road 



vii 

 

component spread the benefits of the expressway to the hinterlands and whether these benefits 
outweighed the transactional costs associated with the component. Evidence shows that 
support for local roads would be more effective if it were de-linked from expressways. 

 
An important lesson was the need for much greater attention to resettlement during 

project implementation. Specific lessons included (i) updating the detailed resettlement plan 
after a measurement survey to determine that provisions and cost adjustments are adequate, 
(ii) giving more attention to resettlement monitoring and submitting monitoring reports on time, 
(iii) establishing systematic data collection requirements, and (iv) supervising resettlement more 
closely to stay informed of the progress and to ensure that implementation complies with the 
resettlement plan. Review missions to projects with a significant amount of resettlement and/or 
substantial increase in numbers of resettled people above appraisal estimates should include a 
resettlement specialist in the team. 
 

Based on the evaluation findings, two follow-up actions are proposed for Government 
consideration in the areas of road safety and private sector participation. For road safety, 
provincial authorities should replace the existing expressway guardrails in critical sections with 
new ones meeting the revised national standards, improve phased tunnel lighting in both 
tunnels to improve driving conditions, and increase protection to road sweepers by insisting that 
roadwork signs meet Ministry of Construction standards and by frequently inspecting the signs. 
For private sector participation, provincial authorities should actively pursue an operation and 
maintenance concession for the Chengdu–Nanchong expressway. 
 
 
 

Ramesh B. Adhikari 
Director  
Operations Evaluation Department  
Operations Evaluation Division 2 
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I. INTRODUCTION 

A. Evaluation Purpose and Process 

1. The Chengdu-Nanchong Expressway Project in the People’s Republic of China (PRC) 
was selected as part of the annual random sample of completed projects post-evaluated by the 
Operations Evaluation Department (OED) of the Asian Development Bank (ADB). The 
Operations Evaluation Mission (OEM) visited the PRC on 19–29 April 2006. By then, the Project 
had been in full operation for over 3 years since completion of civil works, which provided a 
sufficient basis for evaluating project performance. 
 
2. The evaluation draws on a review of project documents and other studies and on 
discussions between staff members of ADB and officials of Government agencies concerned 
with the Project, international financial institutions resident in the PRC, and consultants. It 
incorporates the results of the OEM’s field inspections, traffic studies, a rapid beneficiary 
assessment, and updated road accident data. A copy of the draft evaluation report was shared 
with the concerned ADB departments and offices and those of the Borrower, the Executing 
Agency (Sichuan Provincial Communications Department [SPCD]), and the Implementing 
Agency (Sichuan Chengnan Expressway Limited Liability Company [SCELLC]). Their views 
have been incorporated and acknowledged. 
 
3. In 2004, the project completion report (PCR)1 rated the Project successful.2 The Project 
was considered highly relevant to meeting the needs of the transport sector, effective in 
achieving its intended outcome well ahead of schedule, and most likely to be sustainable. 
However, the Project was rated efficient because of a lower-than-expected recalculated 
financial internal rate of return (FIRR) (5.7%, compared with 8.3% at appraisal) and economic 
internal rate of return (EIRR) (15.8%, compared with 24.9% at appraisal).  
 
4. The PCR generally found implementation arrangements to be adequate and the 
performance of the executing and implementing agencies to be generally satisfactory. The PCR 
also found that the expressway was generally well designed and properly constructed and was 
being efficiently maintained. The PCR drew several important lessons: (i) the advisability of 
carrying out more detailed geological surveys before finalizing bidding documents, (ii) the need 
for ADB to supervise and monitor resettlement more closely and to submit monitoring reports on 
time, (iii) the importance of updating the detailed resettlement plan after a measurement survey 
to determine that provisions and cost adjustments are adequate, and (iv) the need to establish 
systematic data collection requirements so that basic data about resettlement is collected on 
time.  
 
B. Expected Results 

5. The Project was classified as an economic growth project. According to the project 
framework of the report and recommendation of the President (RRP),3 its expected impact was 
to promote economic growth and reduce poverty in Sichuan by reducing transport costs. Its 
expected outcomes were to (i) improve road infrastructure by increasing capacity for more 
efficient movement of freight and passengers, (ii) improve access to counties and villages 
                                                 
1  ADB. 2004. Project Completion Report on the Chengdu-Nanchong Expressway Project (Loan 1638-PRC) in PRC. 

Manila.  
2  The PCR mission was fielded on 13–20 August 2004. 
3  ADB. 1998. Report and Recommendation of the President to the Board of Directors on a Proposed Loan for the 

Chengdu-Nanchong Expressway Project. Manila.  
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officially designated as poor, (iii) strengthen SPCD human resources, and (iv) catalyze 
corporatization of expressway agencies and create conditions to attract private sector 
investment.4 
 
6. The project framework identified four categories of expected outputs. The first, 
accounting for nearly all the estimated project cost, was for civil works and equipment, including 
the construction of a 208 kilometer (km) access-controlled expressway from Chengdu to 
Nanchong, and the upgrading or construction of about 300 km of provincial and county roads. 
The three further categories of expected outputs were (i) consultant and training services by 
providing 30 person-months of consulting services in construction supervision and training, 
establishment and upgrading of operation and maintenance systems, and establishment of 
benefit monitoring and evaluation methodologies; (ii) compensation for the acquisition of about 
1,300 hectares (ha) and the borrowing of a further 230 ha, and resettlement and compensation 
for 9,646 people, including 576 workers to be transferred to nonagricultural occupations; (iii) 
implementation of environmental mitigation measures designed as part of the environmental 
impact assessment report, and reduction of motor vehicle emissions as a result of improved 
engine efficiency on the expressway. 
 
7. The statement of project impact in the project framework differed slightly from the 
statement in the main text of the RRP.5 In the main text, the statement mentioned promoting 
economic and social development in eastern Sichuan by improving road infrastructure in the 
Chengdu–Nanchong corridor, and improving access to poor communities and disadvantaged 
areas. The project framework mentioned promoting economic growth and reducing poverty in 
Sichuan by cutting transport costs.  
 
8. The grouping of project outcomes and outputs in the project framework was inconsistent 
with their grouping in the main text of the RRP.6 The main text mentioned only two outcomes: (i) 
constructing a new controlled-access toll expressway between the provincial capital, Chengdu, 
and Nanchong, a major commercial center; and (ii) reconstructing and upgrading provincial and 
county roads in designated poor areas in Nanchong. The project framework listed four 
outcomes (para. 5). One output in the main text (procurement of equipment for traffic monitoring 
and surveillance, toll collection, axle load testing, and road maintenance and inspection) did not 
match the output in the project framework (environmental mitigation measures). In general, the 
main text appeared to reflect the contribution of the outputs to project cost while the project 
framework emphasized institutional and policy initiatives agreed in the policy dialogue.  
 
9. The project framework lacked monitorable indicators suitable for evaluating the success 
of the impact statement and several outcome and output statements. For example, preparation 
of a training plan to develop human resource skills of SPCD staff and to enhance the agency’s 
capacity in control management was the outcome indicator for the third outcome, “strengthen 
SPCD human resources”. More suitable indicators would have been (i) preparation and 
implementation of a human resource training plan; (ii) overseas training of key SPCD and 

                                                 
4  The project goal stated in the RRP is equated with project impact, and the project purpose is equated with 

outcome.  
5  A further inconsistency was found in the RRP’s loan and project summary. The project impact in this part of the 

RRP was stated as “to support the economic and social development of the eastern part of Sichuan, the Chengdu–
Nanchong corridor, by alleviating transport bottlenecks on the existing roads”.  

6  A further inconsistency with respect to the project outputs was found in the RRP’s loan and project summary, which 
mentioned five project outputs. The difference resulted from the civil works output being broken down into two 
separate categories for the expressway and for the  provincial and country roads in the loan and project summary.  
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SCELLC staff members during implementation; and/or (iii) retention by SPCD, SCELLC, and 
related agencies of a high proportion of the trained staff for at least 5 years after training.  
 
10. For rating purposes, the evaluation grouped outcomes and outputs to reflect the OEM’s 
understanding of the major distinct categories of support under the Project, taking into account 
the main cost elements and the RRP’s emphasis on institutional and policy initiatives. The 
evaluation considered three groups of project outcomes: (i) civil works for the expressway, (ii) 
upgrading of the provincial and/or country roads, and (iii) institution strengthening and road 
safety. The evaluation also took into account seven groups of project outputs. Monitorable 
indicators and/or targets more suitable for evaluating the success of several design summary 
statements have also been identified. Modified outcome and output groupings and the additional 
indicators and/or targets are reflected in the summary design and monitoring framework in 
Appendix 1. 
 

II. DESIGN AND IMPLEMENTATION 

A. Formulation 

11. The Government’s feasibility study7 was well prepared and gave a good basis for the 
project design and formulation. The project preparatory technical assistance (TA)8 was 
adequately prepared and gave technical, economic, and financial justifications for the Project. In 
formulating the Project,9 ADB followed standard approaches to implementation arrangements, 
consulting services, and procurement, including use of international competitive bidding (ICB) 
based on International Federation of Consulting Engineers (FIDIC)10 standards, international 
shopping, international road construction standards, and design and supervision led by an 
experienced international consultant for the expressway. However, design and implementation 
arrangements for the county road component were relatively undeveloped and the actual road 
segments to be upgraded identified only after loan approval. Policy dialogue was relatively weak 
with regard to social and resettlement impacts. Details of consultations with beneficiaries and 
affected people during project preparation were not provided in the RRP, but the OEM found 
evidence of sufficient consultation with local officials in the municipalities affected by the 
expressway and county roads during planning and design. 
 
12. Policy dialogue in the PRC road sector since 1991 has focused on mobilizing 
nongovernment resources for the highway sector, promoting commercialization and/or 
corporatization and capacity building, introducing an appropriate legal framework, improving 
highway design standards and road safety, and introducing appropriate pricing policies. During 
project formulation, policy dialogue focused mainly on toll rates, road safety and future private 
sector involvement in the Project.  
 
B. Rationale 

13. The Chengdu–Nanchong link of the Chengdu–Shanghai corridor of the national trunk 
highway system was intended to promote economic growth and reduce poverty in Sichuan by 

                                                 
7  Chelbi Engineering and the Sichuan Province Institute of Highway Planning, Survey and Design. 1996. Feeder 

Highway of National Trunk Highway Shanghai-Chengdu, Chengdu-Nanchong Expressway. Beijing. 
8  ADB. 1997. Technical Assistance to the People’s Republic of China for Chengdu-Nanchong Expressway Project. 

Manila. 
9  The loan Fact-Finding Mission was from 20 April to 1 May 1998 and the Appraisal Mission from 6 to 19 July 1998. 

ADB’s Board approved the loan on 10 November 1998. 
10  Fédération Internationale des Ingénieurs Conseils. 
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reducing transport costs. The Project was also intended to support the Government's strategy to 
reduce poverty and relieve transport bottlenecks in eastern Sichuan through county road 
improvements targeted at designated poor counties in Nanchong.  
 
14. The area directly impacted by the Project comprises 36 counties in 4 administrative 
districts.11 At the time of appraisal, around 1.7 million poor people lived in Nanchong, at the 
eastern end of the proposed expressway. The municipality has nine counties, six of which are 
poor. Most townships and villages in the national and provincial poor areas did not have all-
weather road access at the time of appraisal. 
 
15. The project rationale remains valid. The Project has supported the economic and social 
development of Sichuan by increasing the capacity and standard of a key section of the 
highway link between Chengdu, Suining, and Nanchong. The construction of the remaining link 
of the expressway from Suining to Chongqing, which will provide a shorter route than the 
existing Chengdu–Chongqing expressway, will be completed in 2007, and the construction of 
the expressway section between Nanchong and Liangping to connect the Project to the national 
trunk highway system is planned to be completed by 2010.  
 
C. Cost, Financing, and Executing Arrangements 

16. As reported in the PCR, the overall project cost was $772.2 million, $105.0 million 
(15.7%) higher than the $667.2 million estimate at appraisal. The foreign exchange cost was 
$301.1 million, lower than the appraisal estimate of $317.0 million.  The local currency cost was 
$471.1 million, significantly higher than the appraisal estimate of $350.2 million. The increase in 
project costs was mainly caused by design changes that resulted in additional civil works ($88.9 
million, of which $84.4 million was covered by contingency). Other factors contributing to the 
higher-than-expected project costs were (i) acquisition of additional land because of the 
adjustment in the alignment under the detailed design, and higher compensation rates ($55.6 
million); (ii) higher cost for county roads under the final design ($5.1 million); (iii) higher 
consulting services and training costs resulting from an increase in person-months ($0.3 
million); and (iv) an increase in interest during construction because of the large amount of 
domestic loans as well as increased short-term borrowings ($44.8 million). Civil works costs 
increased because of contract variations resulting from differences between the preliminary 
design used at appraisal and in the bid documents and the detailed design for construction. 
Variations were for modified asphalt pavement not envisaged at appraisal, additional civil works 
because of landslides from unforeseen adverse geological conditions, design optimization of an 
interchange, and additional overpasses and underpasses. Land acquisition costs increased 
because of acquisition of additional land and the provisions in the ADB-supported 1998 Land 
Administration Law that stipulated higher compensation payments. Under the Project, 1,909 ha 
were acquired, exceeding the 1,314 ha estimated at appraisal. The actual equipment cost was 
$18.7 million, which was $5.3 million lower than the appraisal estimate because of lower prices 
owing to ICB and exchange rate variations. 
 
17. The actual financing shares were $250.0 million (32%) from ADB (83% of actual foreign 
exchange), $215.2 million (27.8%) covering the remainder of the foreign exchange and $164.0 
million of local currency cost from the Sichuan provincial government, a grant from the Ministry 
of Construction of $141.0 million equivalent (18.3%), a loan from the China Development Bank 
of $69.0 million equivalent (8.9%), and a loan from the China Construction Bank of $97.0 million 

                                                 
11 Chengdu, Deyang, Suining, and Nanchong. 
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equivalent (12.6%). A comparison of actual and estimated project costs and financing is in 
Appendix 2. 
 
18. The PCR noted that ADB funds were used to partly finance county roads but did not 
report the exact amount of ADB funds spent.12 Schedule 3 of the RRP’s Loan Agreement 
envisaged ADB financing of up to 13% of the county component costs (equivalent to $4.6 
million) but ADB disbursement records indicate that only $3.6 million (10.3% of the total 
component cost) was disbursed. This figure has been confirmed by SPCD staff.13 
 
19. As envisaged at appraisal, SPCD was the Executing Agency. SCELLC, established on 
28 July 1998, was responsible for implementing the Project and operating the expressway. 
SCELLC is a limited liability company with 97.5% of its shares owned by SPCD14 and has its 
own board of directors. Four local project coordination units were established in Chengdu, 
Daying, Suining, and Nanchong. During implementation, the municipalities, counties and 
districts along the expressway set up local coordinating teams with representatives from the 
local governments to assist in land acquisition, resettlement and relocation, environmental 
protection, and coordination with local governments. 
 
20. SCELLC has 114 staff members in nine divisions at its headquarters and three local 
administration branches at Chengdu, Daying, and Nanchong. Each administration branch 
manages toll stations under its jurisdiction. SCELLC's organization chart is in Appendix 3. 
 
D. Procurement, Construction, and Scheduling 

21. Procurement. Construction was divided into 10 major contract packages and 3 bridge 
contract packages that were awarded through international competitive bidding (ICB). The value 
of ADB component funding for these contract packages ranged from $2.8 million to $21.5 
million. All bidders had been prequalified and contracts were awarded to the lowest bidders. 
Tolling, surveillance, and road maintenance equipment was procured through 23 ICB contract 
packages, consistent with ADB’s Procurement Guidelines. County roads were upgraded using 
local competitive bidding (LCB) for five contracts, one for each road. ADB funded about 10.3% 
of the total cost of $35.1 million. As reported in the PCR, these LCB contracts were awarded 
without prior ADB approval, contravening a requirement in the Loan Agreement. ADB approved 
the contracts post facto after confirming that the LCB procedures did, in fact, follow ADB 
guidelines. 
 
22. Construction. Project construction was divided into three components: (i) expressway 
construction, (ii) county road upgrading and rehabilitation, and (iii) equipment procurement. The 
expressway component included road and bridgeworks packages, which commenced in 
November 1999 and were completed ahead of appraised schedule in December 2002. The 10 
ICB road work contracts averaged about 20 km and the 3 separate bridge contracts covered the 
                                                 
12  The OEM noted an inconsistency in the estimated costs of the county road component. The PCR reported two 

conflicting figures for the total estimated cost of the county roads component: (i) $35.1 million, corresponding to the 
contract values of the five county road upgrading contracts (PCR Appendix 4, Table A4.1); and (ii) CNY31.8 million 
($3.8 million equivalent) (PCR Appendix 14, para. 5 and Table A14.2). The OEM sought clarification from SPCD 
staff on this point and they confirmed that $35.1 million was the correct figure.  

13  ADB. 2006. Special Evaluation Study on Pathways Out of Rural Poverty and the Effectiveness of Poverty 
Targeting. Manila. This study based its findings on discussions with local government officials and contends that 
the county roads were built without use of ADB funds. 

14 The Sichuan Province High-Grade Roads Construction and Development Group Co. holds the SCELLC shares on 
behalf of SPCD. The remaining shares are held by Chengdu Jintang Transport Company and Suining Chuanzhong 
High-Grade Roads Limited Corporation. 
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super large and large bridge works. A chronological narrative of the major events in 
implementation of civil works is in Appendix 4. 
 
23. Construction commenced in December 1999 on the basis of the preliminary feasibility 
study design. This design was amended during the early stages of construction and resulted in 
substantial increases in earthworks and pavement quantities and bridge and culvert lengths. 
During construction, a major landslide occurred, requiring the removal of over 1 million cubic 
meters of material and installation of major anchoring systems and slope protection measures to 
protect a cut batter of 83 meters (m). Despite these setbacks and quantity increases, the 
contractors generally managed to complete the various civil works packages ahead of schedule.  
 
24. County roads were upgraded through five LCB contracts awarded to various local 
contracting organizations. Construction typically involved rehabilitating unpaved roads, widening 
pavement to 7.5–8.5 m, including bituminous surface treatment, functional drainage controls, 
bridge repairs, and installation of road signage.  
 
25. Scheduling. The Loan Agreement was signed 3 months after approval. Loan 
effectiveness required an additional 6 months as fulfilling the conditions took longer than 
expected. Prequalification documents were issued on 10 September 1998 and the 
prequalification proposals received on 10 November 1998—the date of loan approval by ADB. 
Land acquisition and resettlement started in October 1998 and were completed within 12 
months. Civil works began in November 1999 and were completed in December 2002. 
Consulting services and training began in September 2000, later than initially scheduled, and 
finished in December 2003. Procurement of expressway maintenance equipment started in 
March 2001 and was completed in November 2003. Upgrading county roads began in October 
1999 and was completed about 18 months ahead of schedule in October 2001. The expressway 
opened to traffic on 23 December 2002, 6 months ahead of the appraisal schedule. There was 
some delay in the procurement of toll collection, communication, and monitoring systems, which 
started in February 2002. The equipment was completely installed in December 2003. Thus, 
although the expressway was opened to traffic earlier than scheduled, the Project was 
completed 6 months late. The appraised and actual implementation schedules are in Appendix 
6 of the PCR and remain unchanged. 
 
26. The supervision consultancy teams managed to carry out design changes while 
administering and coordinating civil works and procurement contracts. Supervision was done 
professionally in accordance with ADB procurement guidelines for ICB and LCB, and the 
consultants maintained good relations between all parties, ensuring cooperation and progress.  
 
E. Design Changes 

27. There were no major changes in scope during implementation. However, substantial 
changes were made to the preliminary design used in the bid documents. The changes were 
implemented during construction and resulted in additional civil works that cost $89 million. The 
changes included improvements to the overall profile and alignment of various sections of the 
expressway, better asphalt pavement, an additional interchange (at Houhua township), and 
additional bridge lengths (particularly for medium-sized bridges). The changes substantially 
increased excavation (particularly rock) and pavement quantities. During construction, a major 
landslip (exceeding 1 million m3) occurred as a result of unanticipated geological conditions, 
requiring redesign and installation of major anchoring systems and slope stabilization measures. 
The implications of design changes are summarized in Appendix 5. 
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F.  Outputs 
 
28. Expressway. Expressway design was generally as envisaged at appraisal, although 
design changes were introduced during construction to improve alignment and pavement quality 
and to allow for unanticipated geological conditions that had resulted in a major landslip. The 
main features of the expressway were the following: 
 

(i) an 18 km, six-lane expressway from the Luoshiba interchange in Chenghua 
district, Chengdu municipality, to the Liaojiachang interchange in Jintang district, 
Chengdu municipality; 

(ii) a 190 km, four-lane expressway from the Liaojiachang interchange to the 
Mingjian interchange in Gaoping district, Nanchong municipality; 

(iii) 41 super large and large bridges (total length 11.5 km); 
(iv) 134 medium-sized and small bridges (total length 8 km); 
(v) 1,069 culverts and underpasses; 
(vi) 85 pedestrian overpasses; 
(vii) 2 twin tunnels (total length 1.6 km); 
(viii) 14 interchanges; 
(ix) 16 tolling booths located at all access points; and 
(x) 6 service areas. 

 

29. Details of the physical accomplishments are summarized in Appendix 6.  
 
30. A comprehensive range of maintenance, tolling, and road surveillance equipment was 
purchased for the Project as envisaged at appraisal, including for road maintenance (bulldozer, 
grader, excavator, concrete pump, roller, asphalt distributor, road sweeper, recovery vehicles 
and cranes, pole elevators, cold planer, and signal vehicles); communications; video monitoring 
and/or surveillance; and a tolling system.  
 
31. Some equipment detailed at appraisal, specifically permanent weigh stations and traffic 
analysis hardware and software, has not yet been purchased because SPCD considered the 
existing temporary weigh stations and traffic hardware and/or software sufficient for the initial 
years of operation. The purchase and installation of the equipment are planned for 2007. In the 
case of the weigh stations, the Loan Agreement’s axle load covenant did not specify a date for 
installing the weigh stations but did specify SPCD would submit a plan for operating the 
equipment before commercial operations. The PCR indicated that the covenant was not yet due 
because the project expressway was still under trial operation (PCR, Appendix 8, item 21). At 
the time of the PCR, however, the expressway had already been open to traffic for 2 years and 
commercial operations had begun at least 1 year earlier. The “trial period” mentioned in the 
PCR was irrelevant to the technical concern about damage inflicted on the pavement by 
overloaded vehicles. In general, the OEM found little evidence that project review missions had 
seriously followed up on this covenant. 
 

32. County Roads. A total of 302 km of county roads were upgraded and rehabilitated to 
class III in accordance with national highway standards: (i) 57 km in Nanbu county, (ii) 47 km in 
Jialing district, (iii) 84 km in Yilong county, (iv) 74 km in Yingshan county, (v) and 40 km in 
Xichong county.15 

                                                 
15 The RRP also envisaged upgrading and rehabilitation of provincial roads. In the end, the Sichuan provincial 

government decided to upgrade the provincial roads outside the project scope. 
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33. Institution Strengthening. International training was carried out for 45 staff members of 
SPCD and SCELLC for a total of 48 person-months. Domestic training was carried out for 
SCELLC staff members by the international consultants and the Chongqing Communications 
Institute during the Project. 
 
G. Consultants 

34. International consultants financed by the loan were recruited according to Guidelines on 
the Use of Consultants. SPCD engaged the consultants promptly, and ADB processed the 
recruitment expeditiously. Domestic consultants for design, construction supervision, and 
procurement were recruited under local procedures that were satisfactory to ADB. The 
international and domestic consultants performed satisfactorily and established good working 
relationships with SCELLC. The international consultants organized the external training 
program efficiently. Carefully arranged presentations and site visits familiarized the trainees 
from SPCD and SCELLC with international practices on expressway design, construction, and 
management. The international consultants also provided expertise on environment protection 
and expressway safety measures and helped integrate them into the Project. 
 
H. Loan Covenants 

35. In general, compliance was satisfactory and SPCD carried out the Project efficiently and 
diligently. The project progress reports, including monthly, quarterly, and annual reports, as well 
as audited project accounts and financial statements, were submitted to ADB as required. 
Appropriate road safety measures were adopted. The county roads were completed ahead of 
schedule. Two project benefit monitoring reports were submitted, in October 2002 and April 
2004. Full benefit monitoring and evaluation will be done after 2007. In June 2004, SCELLC 
submitted its own project completion report to ADB.  
 
36. One loan covenant was not complied with. SPCD was required, and failed, to submit to 
ADB a statement indicating legal axle load limits for the expressway and penalties for 
infringements, and a plan for operating the vehicle weigh station. The permanent weigh stations 
have not yet been procured or installed (para. 31). One other covenant on resettlement 
monitoring reporting was only partly complied with. 
 
37. Two of the assurances mentioned in the RRP were not complied with. First, SCELLC 
was supposed to submit at the project midterm review and completion stages reports on 
measures taken and a plan of proposed actions to strengthen corporate governance in areas 
including board composition, board committees, and the preparation and disclosure of financial 
and corporate information. There is no record of this being fully carried out. Second, the 
Government did not seek ADB’s advice and approval before adjusting toll rates on passenger 
and goods vehicles effective 10 April 2006. The RRP also noted that a report on optimum toll 
levels would be prepared by SPCD and forwarded to ADB before operation of the expressway 
for review and approval. There is no record of this being carried out.  
 
I. Policy Framework 

38. In the 7 years since project approval, markets have been gradually liberalized, changing 
the economy’s structure and, thus, demand for transport. Demand for road transport is 
outpacing that for other transport modes, reflecting the loosening of anticompetitive restrictions 
in the road transport industry. With rapid economic growth, low vehicle ownership rates, lower 
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automobile prices after the PRC’s World Trade Organization accession, access to loans to 
finance automobile purchases, and large investment in automotive manufacturing, the rapid 
expansion of the vehicle fleet and traffic volume is expected to continue. 
 
39. In 2003, SPCD prepared the Sichuan Province Rural Road Development Plan 2020, 
which was approved by the State Council in February 2005. By the end of 2005, SPCD had built 
2,059 km of roads to 50 townships without road access, as well as 25,908 km to 5,261 villages. 
By the end of 2010, an additional 8,500 km are expected to be built to townships and 32,000 km 
to villages in Sichuan. In the project area, the provincial government’s objectives are to ensure 
that every township and village will be connected by paved road. This will complement the 
county road improvements under the Project and help ensure that the benefits from the 
expressway are passed on to the rural and poor population in the project area. 
 
40. Institutional change is slower. While the project expressway is operated by SCELLC, 
which is a semiautonomous expressway company, 97% of the shares are still owned by SPCD. 
However, Sichuan is gradually moving forward in private sector participation. From 1997 to 
2001, SPCD has involved the private sector in four expressways and raised about CNY4 billion, 
including securitization of the Chengdu–Chongqing expressway on the Hong Kong, China, stock 
exchange. SPCD is considering further private sector involvement in expressway operation and 
is assessing the viability of the project expressway as a candidate for a possible operation and 
maintenance concession agreement. 
 

III. PERFORMANCE ASSESSMENT 

A. Overall Assessment 

41. Overall, the Project was assessed as successful but close to the lower limit of highly 
successful, based on separate assessments for the three groups of project components (para. 
10). The expressway component was rated highly successful while the county road upgrading 
and institution-strengthening components were rated successful.  
 
42. To arrive at the overall assessment, the individual component ratings were aggregated 
using weightings developed by the OEM: expressway (65%), county roads (25%), and 
institution strengthening (10%). These reflect the relative importance of the component 
groupings to expected overall project outcomes, taking into account their contribution to project 
cost at appraisal, and adjusted to recognize the RRP’s emphasis on improving local roads to 
distribute benefits. As per OED guidelines for preparing performance evaluation reports for 
public sector operations, the rating of each component group used four criteria:  relevance (20% 
weight), effectiveness (30%), efficiency (30%), and sustainability (20%). Individual criterion 
ratings were in whole numbers from 0 to 3, in increasing order of project performance. The 
overall assessment is summarized in Table 1. Further details are in Appendix 7. 
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Table 1: Overall Performance Assessment 

 Project Component  

Criterion Expressway 
Civil Works 

County Road 
Upgrading 

Institution 
Strengthening Overall 

 1. Relevance 3 3 2 2.90 
 2. Effectiveness 3 3 2 2.90 
 3. Efficiency 3 3 2 2.90 
 4. Sustainability 2 1 2 1.75 
     

Total Ratinga 2.8 2.6 2.0 2.67 
aHighly successful > 2.7; successful 2.7 ≥ S ≥ 1.6; partly successful 1.6 > PS ≥ 0.8; unsuccessful < 0.8. 
Source: Operations Evaluation Mission. 

 
B. Relevance 

43. The Project is rated highly relevant (Table 1). Individually, two out of three components 
were rated highly relevant. The rating takes account of (i) relevance to the country’s priorities 
and ADB’s country and sector strategies; and (ii) extent that each intervention was appropriately 
designed to achieve the intended impacts and outcomes.  
 
44. All three components were fully consistent with Government priorities at the time of 
appraisal and evaluation. The Project formed part of the Government’s NTHS. It was in line with 
the Government strategy to (i) connect major areas of economic growth, (ii) foster regional and 
international trade, and (iii) provide better access to less developed and disadvantaged areas. 
With the completion of the sections under the NTHS from Chengdu to Shanghai, the Project 
expressway will help to provide Sichuan with direct road access to the major seaport and center 
of economic activity on the east coast. All three components were also consistent with ADB’s 
country strategy at the time of appraisal, which aimed at removing infrastructure constraints and 
facilitating policy and institutional reforms. The Project was also in line with the strategy’s road 
sector priorities, including: (i) construction of expressways connecting major growth centers and 
improving access in the western and central regions, and (ii) integration of the road network 
such that the NTHS is supported by a system of feeder roads that provide access for the local 
population to the main economic centers. These are also priorities in ADB’s current country 
strategy. 
 
45. Given the confusion about impacts and outcomes in the RRP main text and project 
framework (see paras. 7–10), the extent to which each intervention was appropriately designed 
to achieve the RRP’s originally intended impacts and outcomes is difficult to determine. 
However, if we take the summary DMF (Appendix 1) as our reference, it can be seen that the 
interventions under the expressway and country roads components have already by and large 
achieved their outcomes and are on course to achieve their impacts. Hence, it can be construed 
that the interventions were appropriately designed to achieve their aims. Given the relatively 
slower progress in institutional reform and governance of SCELLC (see para. 66), the OEM 
concludes that the design of the institutional strengthening component was not optimal and, 
thus, is rated only relevant. 
 



 

 

11

 

C. Effectiveness 

46. The Project is rated highly effective. The expressway civil works component and the 
county road upgrading component were rated highly effective, and the institution-strengthening 
component was rated effective (Table 1). 
 
47. Expressway. This component was rated highly effective. The expressway is operating 
well in terms of roughness, ability to carry traffic, allowing traffic to travel safely at higher 
speeds, and in more comfort than the existing road. Travel time between Chengdu and 
Nanchong has been reduced from 8 to just over 2 hours for a passenger vehicle and less than 3 
hours for freight vehicles. With the distance between the two cities reduced by over 100 km, 
vehicle operating costs have been substantially reduced from about CNY3.3 to CNY2.18 per 
passenger vehicle-km in 2003, with higher savings for heavier vehicles. 
 
48. Control over overloaded vehicles on the expressway is adequate. A mobile weighing 
machine is in place at the Chengdu toll gate and is used for random weighing of heavy trucks. 
The permanent weigh stations specified under the equipment contracts have not yet been 
supplied (para. 31).16 The equipment and software allowing a full analysis of traffic through the 
toll booths have not yet been installed. SCELLC has, however, committed to installing both by 
the end of 2007. 
 
49. After the project expressway opened, long-distance transport service improved 
significantly, especially long-distance passenger bus service. By reducing travel time, the 
Project has stimulated the development of transport services and increased local people’s travel 
frequency. In 2004, 5,714 passenger buses were operating in Nanchong, 44% more than the 
3,976 in 1998. Highway-passenger volume in Nanchong has increased to 122.93 million 
person-times from 64.59 million in 2001 (90% increase in 3 years).  
 
50. Road safety has improved as a result of expressway construction. Accidents on the 
existing national highway (NH) 318 have been reduced by 30% and those on the expressway 
have been steadily dropping since the opening year (Appendix 8). 
 
51. Nanchong, an economic center in northeast Sichuan, is the largest city in the project 
area. Under the provincial development plan, Nanchong will be developed into one of the eight 
subregional central cities in Sichuan. In 2004, its gross domestic product (GDP) was CNY30.7 
billion. The opening of the project expressway has impacted Nanchong in several ways: (i) a 
sharp increase in land prices has spurred urban development, with the total number of urban 
citizens increasing from 0.84 million in 1997 to 1.51 million in 2004; (ii) investment has 
increased, with 1,230 projects financed by external funds in 2003, and fixed-asset investment 
increased from CNY1.22 billion in 1997 to CNY11.5 billion in 2004; (iii) tourism has developed 
rapidly, with 3.98 million tourists visiting Nanchong in 2004, 22% more than in the previous year. 
 
52. Nanchong has several famous tourist spots, including the Langzhong Ancient City and 
several Three Kingdom cultural attractions. The opening of the project expressway now 
provides fast and safe transport for tourists and stimulates tourism development. In 2004, 3.98 
million tourists visited Nanchong, generating CNY1.32 billion in revenue. The number of tourists 
grew 22% from 2003 and 126% from 2001, while tourism revenue climbed 22% from 2003 and 
136% from 2001. To maintain the growth of the tourism industry, the Nanchong municipal 

                                                 
16 The PCR reported that the weighbridges had been supplied and installed, but SCELLC confirmed to the OEM that 

this was not yet the case. This was further verified by inspection. 
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government plans to accelerate tourism-oriented development, including improving 
infrastructure at several major tourist attractions. Appendix 9 provides further details of the 
social and poverty impact of the expressway. 
 
53. County Road Improvements. This component was rated highly effective. The 
improvement of the five county roads in Nanchong from poor unsealed roads to class-III 
bitumen-sealed all-weather roads, in addition to other improvements in the local road-upgrading 
plan, have allowed villagers faster and cheaper access to townships in Nanchong. This has led 
to an increase in trade and, in some cases, a change in agriculture to more time-sensitive, 
higher-profit crops. The OEM noticed many small and new pear, loquat, and walnut orchards 
along the project local roads. 
 
54. The safe travel speed on the roads has increased from 15–20 to 50 kph, leading to 
additional public transport services along the project county roads. For instance, the Luoshi–
Bailin road had only two regular bus runs in 2002; now there are 50 medium-length bus runs 
provided by the Yingshan Company of the of Nanying Group. Travel time between the two 
towns was reduced from 4–5 hours to 2 hours. 
 
55. Institution Strengthening. This component was rated effective. The training provided 
by the international consultants has helped SPCD and SCELLC implement the Project in 
accordance with advanced expressway technical standards. The establishment of SCELLC as a 
separate company to implement the Project, with appropriate delegation of authority in decision 
making, was effective. However, a full investigation and firm plan to attract private investment 
have just begun, and the expressway company may have to be restructured to attract private 
investment (para. 66). 
 
56. The Project introduced modern approaches to commercial business management for 
expressways, supported improved governance in the road sector, and strengthened institutions 
to increase the commercial orientation and management efficiency of expressway 
corporations.17 SCELLC now has a pool of qualified staff members trained in expressway 
operation and maintenance. ADB's operational strategy for the road sector was also designed to 
improve highway planning, design, construction, and safety standards. The Project was built to 
meet advanced expressway technical standards. The associated procurement of maintenance 
equipment will help ensure that the expressway will function adequately. SCELLC carried out 
construction supervision and quality control in accordance with internationally accepted 
practices. 
 
D. Efficiency 

57. The Project was rated highly efficient. The expressway civil works component and the 
county road-upgrading component were rated highly efficient, and the institution-strengthening 
component was rated efficient (Table 1). 
 
58. Expressway. This component was rated highly efficient. The assessment of efficiency 
was based on a re-estimation of the EIRR. The EIRR compared the costs and benefits to traffic 
with and without the expressway. To support re-estimation, the OEM obtained the latest traffic 
volumes on the expressway and the existing NH 318 and conducted surveys to estimate the 

                                                 
17 Examples of improved management and governance practices include outsourcing expressway maintenance work 

and rest area concessions and the adoption of international competitive bidding (ICB). 



 

 

13

 

percentages of each vehicle type in the fleet,18 and obtained updated estimates of vehicle 
operating costs. In calculating the EIRR, the PCR limited the quantified economic benefits to 
savings in vehicle operating and time costs on the expressway alone and did not consider 
benefits to traffic remaining on the existing NH 318. The PCR overstated the economic capital 
costs. Thus, its estimation of the EIRR was also understated.  
 
59. The traffic forecasts were revised based on actual volumes on the expressway in 2003–
2005 and latest plans for extension of the network. Based on actual volumes and revenues, 
traffic growth year over year on the expressway was 27% for 2003–2004 and 23.5% for 2004–
2005. Traffic is expected to decline although volume will spike on the 60 km Chengdu–Suining 
section in 2007 when the Suining–Chongqing expressway is completed. The new expressway 
will make the project expressway the shortest, quickest, and cheapest route from Chengdu to 
Chongqing. The assumptions and methodology used for the revised traffic forecast are in 
Appendix 10. 
 
60. OED’s evaluation guidelines state that if the re-estimated EIRR exceeds 18%, a project 
is normally rated highly efficient. The re-estimated EIRR for road rehabilitation is 24.0% 
compared with 24.9% estimated at appraisal and 15.8% in the PCR. The main reason that the 
EIRR exceeds the PCR estimate—other than the inclusion of updated traffic and vehicle 
operating cost data—is reduced capital costs,19 and reduced congestion resulting from benefits 
for traffic on existing road sections. 
 
61. Sensitivity tests were used to separately and jointly consider the effects of the following 
possible adverse scenarios: (i) total benefits reduced by 20%, (ii) reduced traffic growth after 
2005, (iii) no time savings, and (iv) 20% increase in periodic and routine maintenance and 
operating costs in the "with project" case. In each case, the EIRR remains at 21–25%, well 
above the normal threshold level of 12%, indicating robust economic viability. Appendix 11 
presents the economic re-estimation. 
 
62. County Roads. This component was also rated highly efficient. The assessment was 
based on an estimation of the EIRR, which compared the costs and benefits to traffic with and 
without upgrading. To support re-estimation, the OEM carried out traffic surveys on two of the 
five roads and obtained historic data on the other roads and visited four. Details of the economic 
estimation are in Appendix 11. 
 
63. Traffic forecasts were based on 6-hour 1-day counts factored to produce 2006 average 
annual daily traffic using historic data. These flows were then reduced to 2002 flows, the year 
the upgraded roads were opened, using data on growth of the vehicle fleet in the counties 
traversed for those years. Future traffic growth was based on future estimates of GDP growth in 
the same counties. 
 
64. The two roads studied in detail produced EIRRs of 21% and 27%, and an estimate of the 
EIRR of all the five roads gave 25%. Other benefits arising from producer surplus benefits were 
not calculated as the data was not available and to avoid double counting. 
 
65. Institution Strengthening. This component was rated efficient. The international 
consultants prepared a training plan for SPCD and organized and conducted overseas training 

                                                 
18 This was required as the expressway traffic data was obtained from toll booth data, which only classifies traffic into 

five toll levels depending on capacity and weight. 
19 The PRC economic capital costs included interest during construction. 
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for 45 staff members in (i) pavement technology, (ii) road construction and maintenance, (iii) 
expressway operation and management, (iv) road safety, and (v) the design and management 
of toll and monitoring systems. Upon completion of a combined 48 person-months of training, 
the trainees submitted reports to ADB. The training arranged by the international consultants 
helped SCELLC implement the Project more professionally, meeting international standards. 
The trained staff continues to work for SPCD, SCELLC, and other agencies. The training was 
therefore efficient and should have lasting value. 
 
66. In institutional reform and governance, progress is slow. SCELLC is still majority-owned 
by SPCD. Private investment is so far limited to service and rest area concessions. A 2001 
SCELLC report to ADB on private sector involvement stated that to attract the private sector a 
number of actions are needed, including the following:  (i) a new origin and destination study to 
fully understand traffic flows on the expressway, (ii) installation of financial modeling software 
linked to toll station revenue, (iii) full evaluation of nongovernment investment options, (iv) 
consultation with stakeholders, and (v) initial contact with potential investors.  No evidence was 
provided to the OEM that any of these actions had been carried out. Assuming the Project 
remains financially viable, an operation and maintenance concession for the Chengdu–
Nanchong expressway should be pursued. 
 
E. Sustainability 

67. The Project was rated likely to be sustainable (Table 1). 
 
68. Expressway. This component was assessed as most likely sustainable. The project 
expressway forms part of the national trunk highway system, linking Chengdu and Shanghai, 
thus providing a vital road link for Sichuan. In 2007, the first half of the project expressway to 
Suining will form, with the by-then-completed Suining–Chongqing expressway, the shortest and 
fastest route from Chengdu to Chongqing. 
 
69. The FIRR was recalculated using updated traffic forecasts, revised post-2005 toll rates, 
and actual and forecast operating costs. The revised FIRR is 7.3% before income tax and 6.8% 
after tax.20 This is slightly higher than the FIRR in the PCR, 5.7% after tax, but is still less than 
the 8.3% FIRR at appraisal. Appendix 12 presents the actual and projected financial 
performance of SCELLC and the details of the financial re-estimation. 
 
70. SCELLC has had some financial difficulties since the expressway opened because of 
the low toll level and the large loan principal and interest payments. Toll rates were readjusted 
in 2004, 2005, and 2006,21 and are expected to continue growing with as expressways and local 
roads are integrated. The debt service coverage ratio is estimated to have been 0.6 in 2005 but 
is expected to improve to 0.9 in 2007, 1.1 in 2009, and 1.8 in 2011. SCELLC’s financial 
performance is expected to improve with continued growth in traffic. From 2009 onward, 
SCELLC should have a stable and sound financial performance and improved cash flow, and it 
will comply with the required financial covenants. From 2011 onward, SCELLC is forecast to 
make dividend payments. 
 
71. A routine maintenance program has been implemented for the expressway and appears 
to be working well. SCELLC advised ADB that the annual budget for expressway routine 

                                                 
20 As part of the Western Development Plan, the Project will only attract 15% income tax on profit and not until 2012. 
21  Effective 10 April 2006, toll levels for private passenger vehicles were raised while those for heavy-goods vehicles 

were lowered to encourage goods trade.  
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maintenance for 2005 was CNY7.5 million, covering landscaping, drainage clearing, vehicle 
recovery, accident repairs, general surface repairs, and road furniture maintenance. This 
compares favorably with the forecast maintenance costs set out in the PCR and is in line with 
SPCD and SCELLC maintenance schedules. A periodic maintenance plan has also been 
prepared that allocates an annual budget of CNY73.5 million (based on 2005 forecast) to 
repave the wearing surface from 2011 to 2014. 
 
72. Given that funding for maintenance is generated by toll revenues and given the relatively 
low budget requirements for routine maintenance during the early years of the Project, the 
prospects for sustainability are good. Maintenance can be reasonably assumed to continue, 
especially given the comprehensive range of maintenance equipment and facilities procured 
under the Project.  
 
73. County Roads. This component was assessed as less likely to be sustainable. OEM 
inspection of the county roads indicated that construction was sound and that some routine 
maintenance had been carried out. All roads were observed to be well formed and aligned and 
generally to be in good condition. These roads (302 km) have been upgraded to class-III 
standard and have a minimum pavement width of 7.5 m, with a bituminous wearing surface. 
County officials advised that routine maintenance budgets have progressively increased from 
CNY2.5 million in 2004 to CNY3.8 million in 2005, which reflects recent inflation and 
Government commitment to improving rural roads infrastructure. While funding increases are 
encouraging, they appear to be insufficient to adequately fund maintenance of all roads in 
Nanchong, especially as traffic increases during the life cycle of these roads.  
 
74. Institution Strengthening. This component was assessed as most likely to be 
sustainable. Through institution strengthening and restructuring, SCELLC has made efforts to 
improve its organizational efficiency. SCELLC has been exploring the feasibility of attracting 
nongovernment funding to increase its equity and improve the current capital structure, but this 
needs further investigation with a firm plan.  
 

IV. OTHER ASSESSMENTS 

A. Impact 

1.  Assessment of Impact 
 
a.  Impact on Institutions 

 
75. Institutional Capacity. The Project provided a wide range of support for institutional 
development, generally through international training (48 person-months) and through domestic 
staff working with the international consultants on preparing and supervising the Project. 
Directly, the Project provided capacity-building programs in pavement technology, road 
construction and maintenance, expressway operation and management, road safety, and 
design and management of toll and monitoring systems. 
 
76. At appraisal, the upgrading of the five county roads had been envisaged in Sichuan’s 
local road development plan. Given SPCD’s limited experience in local road construction, ADB’s 
partial financing of the county roads helped ensure that the county roads were upgraded to the 
correct Ministry of Construction class-III standard. SPCD informed the OEM that, in its view, 
local expertise for local road construction had been improved sufficiently and that ADB need not 
include local road components in expressway loans in Sichuan.  
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77. Another issue raised by SCELLC was the impact on its financial viability by the county 
roads. SCELLC staff members complained that they felt that the addition of the county roads 
had unfairly burdened them with the debt for their upgrading, which would have to be deducted 
from the toll revenues of the expressway and thus adversely affect SCELLC’s financial viability. 
The OEM concurs with SCELLC’s view and believes that the Sichuan provincial government 
should have repaid the debt for upgrading county roads.  
 
78. Governance. The project implementation arrangements helped improve the governance 
of expressway construction and operation. Specifically, a separate expressway corporation was 
set up (SCELLC) to construct and operate the expressway. The use of ICB for the expressway 
contracts further exposed SPCD and SCELLC to the use of International Federation of 
Consulting Engineers (FIDIC) standards. 
 

b.  Socioeconomic Impact 
 
79. Road projects have two main types of socioeconomic impacts: (i) immediate impacts in 
the form of improved transport for communities directly served by the road, and (ii) indirect 
impacts related to economic growth for a wider impact area.  
 
80. Immediate benefits along most of the expressway alignment have been few because of 
limits by access and by vehicle type (e.g., farm tractors are prohibited from using the 
expressway). Indirect benefits, however, are apparent. Inter-town bus services from towns 
served by expressway interchanges have increased, providing a faster, safer, and more 
comfortable ride to services not available in the project townships and villages. Before the 
expressway was constructed, there was one daily bus from Chengdu to Nanchong. In 2005, 
there are 30 fully loaded bus trips in each direction. Faster and cheaper travel has reduced the 
cost of freight delivery, the benefits of which are gradually being passed on to the people in the 
project area. During expressway construction, over 13 million person-days of local labor were 
employed with a total pay of CNY216 million. 
 
81. Indirect benefits have arisen through development of businesses, particularly in 
Nanchong, and of tourist spots, increasing jobs and general prosperity. Fixed investment in 
Nanchong increased from CNY1.22 billion in 1997 to CNY11.5 billion in 2004. In 2004, 3.98 
million tourists visited Nanchong, up by 22% from 2003 and 126% from 2001. 
 
82. Given that the expressway is strategically important in both the national trunk highway 
system and in the Sichuan Expressway Plan, the indirect effects and benefits—including more 
efficient transport—are expected to continue to grow, particularly in 2007, when the link from 
Suining to Chongqing is complete, improving access from both Chengdu and Nanchong to 
Chongqing. 
 
83. Direct benefits of the county roads upgraded as part of the Project are difficult to quantify 
because during 1998–2005 many similar roads in Nanchong were also upgraded to sealed 
class-III or -IV roads. Rural per capita income generally increased by 48% from 1999 to 2004, 
cash-crop area by 139%, and orchards (time-sensitive agriculture) by 139%. The OEM saw 
many new pear, loquat, and walnut orchards along the project county roads. 
 
84. Passenger traffic on the county roads has grown by 53% since 1999. Bus services have 
increased (on one project road from 2 bus trips a day before upgrading to 50 in 2005). Travel 



 

 

17

 

time has been reduced by 50%, leading to better access to services in the towns and cheaper 
and faster delivery of agricultural goods to township markets. 
 
85. As envisaged in the RRP, project implementation does not appear to have entailed any 
negative impact on ethnic minorities in the project area, who comprised less than 1% of the 
population in 1998 and 2004, as compared with 7% for Sichuan as a whole. Most minority 
households are scattered among and virtually indistinguishable from their Han neighbors in 
terms of income and living standards. Two discrete Hui communities live in the project area but 
they were not directly affected by resettlement. The expressway had a positive impact on one 
Hui community in Suining municipality by improving transport access for its meat-packing 
business. There were no other indications of either positive or negative impact of the Project on 
ethnic minorities. The income per capita of this community is reportedly well above the poverty 
line and the average income of the municipality. 
 
86. Land acquisition affected 34,196 people, of which housing demolition accounted for 
23,089 people. Total land acquisition was 1,909 ha, 45% more than estimated at appraisal, 
mainly because design changes required changes in expressway alignment (para. 27). Land 
compensation and resettlement costs also increased from an estimated $32.2 million at 
appraisal to $87.8 million because of increased land acquisition and house relocation, higher 
compensation rates, and increased costs for restoring affected infrastructure. The PCR found 
that resettlement, although much larger in scope than envisaged at appraisal, had been 
generally carried out satisfactorily. However, it found that both ADB and the EA should have 
devoted greater attention to resettlement supervision. The OEM confirms these findings. 
 
87. The OEM interviewed county resettlement officers, eight township and village leaders, 
the residents of six relocated households, and eight bus passengers. The mission also visited 
resettlement villages. The interviewees generally considered the country road improvements to 
have been beneficial. The resettled households considered their new houses to be better than 
before and that, despite some minor inconveniences, there had been little overall effect on their 
livelihood, partly because a high percentage of local residents migrate to the cities to work. 
Additional details on the socioeconomic and poverty reduction impacts of the Project are in 
Appendix 9. 
 

c.  Environmental Impact 
 
88. The Project had no significant adverse environmental impacts. The mitigation measures 
and other recommendations of the environmental impact assessment (EIA) and summary EIA 
were incorporated into the project design, and mitigation measures included in civil works’ 
contracts. The RRP mentioned two environment-related performance indicators: (i) reduction of 
motor vehicle emissions as a result of improved engine efficiency on the expressway, and (ii) 
improved efficiency in implementing mitigation measures. However, neither indicator was 
measurable—the first because of lack of pre-project baseline measurement, and the second 
because of unclear specifications.  
 
B. ADB Performance 

89. ADB’s performance is rated satisfactory. The OEM found that ADB satisfactorily 
formulated the Project. ADB’s supervision of the Project was also generally adequate, with a 
loan review mission being fielded every year and an extra handover mission in November 2002, 
when the Project was transferred to the ADB Resident Mission in the PRC. However, the OEM 
concurs with the PCR’s finding that ADB’s supervision of resettlement was inadequate (para. 
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86). Given the substantial amount of resettlement envisaged at appraisal, it would have been 
useful for ADB to include a resettlement specialist during one or more of the project review 
missions, especially once it had become apparent that the original resettlement figures had 
been underestimated. The OEM also believes that ADB should have supervised the pre-
construction process better and insisted on the use of detailed design documents as the basis 
for bidding.  
 
90. The OEM sought the EA’s views on ADB’s performance. SPCD and SCELLC staff 
indicated that they were generally satisfied with ADB’s performance. As noted in the PCR, they 
expressed particular satisfaction with the transfer of the Project to the resident mission, 
indicating that this significantly facilitated implementation. They cited a few concerns and 
suggestions. First, the frequent turnover of project team leader had sometimes hindered 
implementation. In one case, an agreement reached on a project-related matter with one team 
leader had not been honored by the succeeding team leader and the issue had to be discussed 
again. They suggested that ADB change project team leaders less frequently to improve 
continuity and minimize misunderstandings. Second, SPCD suggested that international 
consultants be limited to individual short-term specialists for selected activities, depending on 
the requirements of each project. Third, staff members suggested that ADB’s poverty reduction 
policy be more closely aligned with the latest PRC policies, including those recently enunciated 
in the 11th Five Year Plan. 
 
C. Borrower Performance 

91. The Borrower’s performance is rated satisfactory. SPCD and SCELLC implemented the 
Project on time and efficiently. A better assessment rating was prevented by the lack of 
attention given to monitoring of resettlement (para. 86). 
 
92. In April 2000, a corruption case was filed against a senior SPCD official, who had 
participated in the loan negotiations with ADB for the Project. The case was fully investigated, 
the official punished, and measures (as detailed in the PCR) put in place to prevent corruption in 
the road sector. The PCR noted that SPCD advised ADB that the Chengdu–Nanchong 
Expressway Project was free of corruption. The OEM met with SPCD staff and reconfirmed that 
the corruption case was unrelated to project activities. SPCD staff further said that the punished 
official had not been involved in any decisions regarding the initial contract awards or 
disbursements relating to the Project. 
 

V. ISSUES, LESSONS, AND FOLLOW-UP ACTIONS 

A. Issues 

93. The use of the preliminary design document as the basis for the bidding documents led 
to significant additional cost during construction (para. 16) as well as in part to increased 
resettlement costs (para. 86). However, the increase in construction cost is not wholly 
attributable to the use of preliminary design documents, because even detailed design 
documents depending on normal geological surveys would be unable to detect accurately 
complex geological rock formation where long bridges and tunnels are located. The PCR 
correctly highlighted this as an important issue both for the Project as well as for other ADB- and 
domestically financed projects in the PRC. Recent legislation issued by the Ministry of 
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Construction has now resolved the issue.22 ADB should continue its policy dialogue with the 
Government to ensure that both ADB- and domestically financed projects start bidding after 
detailed design is completed. 
 
94. The Project was the third road project in the PRC to include a component for upgrading 
local roads linked to a project expressway.23 This was in line with ADB’s PRC road sector 
strategy’s emphasis on supporting the national trunk highway system by upgrading local roads 
to give people access to the main economic centers. There are several concerns regarding the 
way this element of the PRC road sector strategy has been implemented in the Project, 
particularly ADB’s financing of the county road component (para. 18), the awarding of contracts 
for the component (para. 21), and its effect on the financial viability of SCELLC (para. 77). An 
OED study24 on poverty targeting suggests that support for local roads would be more likely to 
be effective if de-linked from expressways.  
 
B. Lessons 

95. The OEM confirms the resettlement-related lessons identified by the PCR, particularly 
regarding the lessons from resettlement, including the need to (i) update the detailed 
resettlement plan after a measurement survey to determine that provisions and cost 
adjustments are adequate, (ii) monitor resettlement more closely and submit monitoring reports 
on time, (iii) establish systematic data collection requirements, and (iv) supervise resettlement 
more effectively to stay informed of its progress and to ensure that it complies with the 
resettlement plan. Another lesson, related to point (iv), is that early review missions to projects 
with a significant amount of resettlement and/or substantial increase in numbers of resettled 
people above appraisal estimates should include a resettlement specialist in the team. 
 
C. Follow-Up Actions 

96. Based on the evaluation findings, two follow-up actions are proposed for Government 
consideration in Table 2.25   
 

                                                 
22  Ministry of Construction. 2002. Administration Measures Concerning Inviting and Entering Public Bidding for 

Highway Engineering Construction, Directorate 2, 2002, issued on 6 June 2002). It states that bidding documents 
should include detailed design documents. A subsequent decree, Directorate 7, issued by Ministry of Construction 
on 23 June 2006, also reaffirmed that bidding documents should include detailed design documents. 

23  The first project was the Jiangxi Expressway Project (Loan 1484-PRC), approved on 19 November 1996, and the 
second was the Hebei Roads Development Project (Loan 1617-PRC), approved on 18 June 1998. 

24  ADB. 2006. Special Evaluation Study on Pathways Out of Rural Poverty and the Effectiveness of Poverty 
Targeting. Manila. 

25 These should be followed up by EARD. 
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Table 2: Follow-up Actions 
 

Actions Responsibility Time Frame 

1. Road safety. Replacement of guardrails with those that 
meet new  national standards in critical sections after 
consultation with traffic police. Improvement in phased 
tunnel lighting to improve driving conditions in both tunnels. 
Increased protection for road sweepers by insisting on and 
frequently inspecting roadwork signs ensure they meet to 
Ministry of Construction standards (Appendix 8) 

SPCD; 
SCELLC; 
Sichuan 
provincial traffic 
police 

End of 2007 

2. Private sector participation. Assuming the Project remains 
financially viable, an operation and maintenance concession 
for the Chengdu–Nanchong Expressway should be pursued 
(para. 66). 

SPCD; SCELLC End of 2007 

SCELLC = Sichuan Chengnan Expressway Limited Liability Company, SPCD = Sichuan Provincial Communications 
Department. 
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SUMMARY DESIGN AND MONITORING FRAMEWORK 
Design Summary Performance Indicators/Targets Results Monitoring Mechanism Assumptions and Risks 
Impact 
Promote economic 
growth in Sichuan and 
the project area. 

Economic growth targets for impacted 
cities and counties during 2004–2014. 

On target. Project midterm review 
(MTR). 

 
Interprovincial and intra-provincial trade in 
the western region increases by 2010.a  

On target. Project review missions. 

 The number of tourists visiting the area 
increases by 2010.a 

On target. Tourism grew 
by 22% in 2004 over the 
previous year. 

Sichuan Province 
Statistics Yearbook. 

Reduce poverty in the 
project area. 

Per capita rural income in project area 
increases by 2010. 

 

On target. Per capita rural 
incomes grew by 30% 
during 2000–2004. 

Participatory rural 
appraisal (PRA) results. 

 Poverty in the project area decreases by 
2010.a 

 

On target. Poverty 
incidence decreased by 
25–50% during 2000–
2004. 

Benefit monitoring and 
evaluation/project 
performance monitoring 
system (BME/PPMS). 

Assumptions 

Counterpart funds are 
adequate. 

Lower transport costs 
induce economic 
development activity. 

The program of 
reconstruction and 
upgrading of provincial and 
county roads by the 
Nanchong Communications 
Bureau is completed.  

 
Cash-crop area increases in villages by 
2010.a 

On target. Cash crops 
increased by 139% on 
project county roads 
during 1999–2004. 

Midterm review. 

Project completion report 
(PCR). 

 

Outcome 
The Chengdu–Nanchong 
section of the Chengdu–
Shanghai corridor 
completed. 

Reduce serious congestion on the existing 
national highway (NH) 318 between 
Chengdu and Nanchong. 

Achieved. Traffic was 
reduced by up to 75% on 
NH 318. 

Project review missions. 

PCR. 

 
Average travel time between Chengdu and 
Nanchong reduced from 8 hours before the 
Project to 3 hours after project completion. 

Achieved. Average travel 
time was reduced to less 
than 3 hours. 

 

Assumptions 

Sichuan Provincial 
Communications 
Department (SPCD) 
demonstrates preparation 
and implementation 
capacity. 

Access provided to six 
officially designated poor 
counties and villages in 
Nanchong prefecture. 

Reduce traffic congestion on existing 
provincial and county roads. 

Achieved. 

 

PRA results. 

Project review missions 

 
Pavement roughness indexes lowered to  
< 2m/km. 

Indicator not relevant for 
county roads. All roads are 
now bitumen sealed. 

Progress reports of 
supervision consultants. 

The Government continues 
to address capacity 
development issues, 
recognizing their importance 
and mobilizing adequate 
resources. 
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Design Summary Performance Indicators/Targets Results Monitoring Mechanism Assumptions and Risks 
 

Delivery times for agricultural inputs and 
production within the project area reduced 
by at least 50% from the opening of the 
expressway. 

Achieved. Delivery times 
on county roads were 
reduced by more than 
50%. 

Annual review of project 
accounts. 

 
Bus service availability in villages increases 
by 2010.a 

On track. Bus services to 
villages on county roads 
increased by over 100% 
after improvement. 

 

Assumptions 

Strict construction 
supervision and quality 
control. 

SPCD human resources 
strengthened and road 
safety improved in the 
project area. 

Preparation of a training plan to develop 
human resource skills of SPCD staff and 
enhance the agency’s capacity in the field 
of control management. 

Achieved. 

 

Monitoring and 
implementation of training 
and management plans. 

Restructuring of SPCD’s 
functions and 
responsibilities. 

 
Safer roads as indicated by a decrease in 
deaths (per 10,000 vehicle/km) in the 
project area by at least 10% by 2010. 

Achieved. Fatalities on 
expressway were reduced 
by 50% since opening and 
by over 25% on NH 318. 

  

 
Overseas training for SPCD and Sichuan 
Chengnan Expressway Limited Liability 
Company (SCELLC) staff during the 
implementation period.a 

Achieved. 

 

  

 
Retention in SPCD, SCELLC and related 
agencies of 90% of the trained staff for 5 
years following the training.a 

Achieved. All staff 
members were retained in 
SPCD, SCELLC, and 
related agencies as of 
2005. 

  

Outputs 
1.208 km of access-
controlled expressway 
constructed between 
Chengdu and Nanchong.  

Forecast traffic on the expressway to grow 
from 3,357 medium-sized truck units (MTU) 
per day in 2003 to 16,194 MTU in 2023 
(equivalent to average annual daily traffic 
of 6,499 passenger car units [pcu] in 2003 
and 19,940 pcu in 2023). 

Not yet achieved, but on 
target. Actual traffic 
volume was 5,300 pcu in 
2003 and 7,213 pcu in 
2005. Revised forecast 
volume of 34,600 pcu by 
2023 is well above the 
appraisal estimate. 

Monthly and quarterly 
progress reports of 
supervision consultants. 

Project review missions. 

Annual review of 
SCELLC’s financial 
statements. 

Assumptions 

Construction completed and 
strong economic 
performance of the PRC 
and Sichuan.   

Demonstrated preparation 
and implementation 
capacity of SPCD. 
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Design Summary Performance Indicators/Targets Results Monitoring Mechanism Assumptions and Risks 
 

Equipment procured for toll collection, 
traffic monitoring and surveillance, road 
maintenance and inspection, and vehicle-
axle load testing, toll collection, accounting, 
expressway management, and road and 
bridge maintenance management . 

Partly achieved. All 
equipment except 
permanent weigh station 
and toll analysis hardware 
and software was 
procured. 

 
Vehicle operating costs (VOC) for a car 
reduced from yuan (CNY) 3.3 per 
passenger vehicle-km without the Project 
to CNY2.4 with the Project in 2010.a 

Achieved. VOC was 
CNY2.18 per passenger 
vehicle-km on the 
expressway in 2003. 

  Assumptions 

2. About 300 km of 
provincial and county 
roads constructed and/or 
upgraded. 

300 km of provincial and county roads 
reconstructed and/or upgraded. 

Achieved. 

 

Monthly and quarterly 
progress reports of 
supervision consultants. 

 
Average road capacity of county roads 
increased by 5,000 pcu per day at 
opening.a 

Achieved. 

 

Project review missions. 

 

SPCD’s capacity to plan 
and coordinate with local 
governments the timely 
implementation of provincial 
and county roads. 

Local funds and 
implementation capacity are 
limited. 

 
Implementation of monitoring and 
evaluation for the county road component.a 

Achieved. 2002 and 2004 
BME reports. 

  

3. SPCD and domestic 
consultant capacity 
strengthened in project 
management, quality 
control, monitoring and 
evaluation. 

30 person-months of international 
consulting services in construction 
supervision and training. 

 

Achieved. International 
training was carried out for 
45 staff members of SPCD 
and SCELLC (48 person- 
months total). 

 
On-the-job training of key SPCD and 
SCELLC staff, and domestic consultants, 
and adoption of international practices in 
contract management and construction 
supervision, material testing, quality 
control, traffic engineering, and benefit 
monitoring and evaluation. 

Achieved. 

 

MTR. 

Project review missions. 

Annual reports. 

Field surveys. 

 
Development of a comprehensive training 
program. 

Achieved.  

Selection of competent 
consultants. 

Allocation of sufficient funds 
for operation and 
maintenance. 

Adequate organizational 
skills within SPCD and 
SCELLC, supplemented by 
international and domestic 
consultants. 
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Design Summary Performance Indicators/Targets Results Monitoring Mechanism Assumptions and Risks 
 

Established and upgraded operation and 
maintenance systems. 

Not yet achieved.  

 
BME methodologies established. Achieved.  

4. SPCD capacity 
strengthened in road 
safety. 

On-the-job training of key SPCD and 
SCELLC staff, and domestic consultants, 
and adoption of international practices in 
road safety management. 

Partly achieved. 
International practices in 
road safety management 
are still being adopted. 

MTR. 

Project review missions. 

Annual reports. 

Assumptions 

 

 
Equipment procured and installed for road 
safety, traffic management, and vehicle 
weigh bridges. a 

Partly achieved. Weigh 
bridges have not yet been 
procured. 

 

 

 

 
Safety audits implemented during design 
and construction. a 

Achieved.   

5. Resettlement and 
compensation carried out 
as per resettlement plan. 

1,300 ha acquired and about 230 ha 
temporarily borrowed. 

9,646 people to be resettled and 576 
workers to transfer to nonagricultural 
occupations. 

17,500 rural people to be directly affected 
along the expressway alignment. 

Compensation levels for permanent loss of 
farmland, housing, and other assets as 
agreed. 

Welfare of those resettled re-established to 
at least the same level as before land 
acquisition. a 

Resettlement quantities 
increased during 
construction: 

 1,909 ha land acquired; 

 102 ha temporarily 
borrowed land; 

 13,443 people affected 
by housing demolition;  

 34,196 people affected 
along the expressway 
alignment. 

Resettlement was 
successful and in line with 
resettlement plan 
guidelines. 

BME/PPMS. 

Quarterly progress 
reports. 

Independent monitoring. 

Assumes a methodology 
including participatory rural 
appraisal techniques is 
properly designed and 
implemented. 

Implementation of agreed 
compensation rates. 
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Design Summary Performance Indicators/Targets Results Monitoring Mechanisms Assumptions and Risks 

6. Environmental 
mitigation measures 
carried out as per 
environmental impact 
assessment (EIA) report. 

Reduced motor vehicle emissions as a 
result of improved engine efficiency when 
operating on the expressway. 

Improved efficiency in implementing 
mitigation measures. 

Mitigation measures included in civil works 
contracts. a 

Not measurable. No pre-
project baseline 
measurement was carried 
out. 

Not measurable. The 
indicator was not clearly 
specified. 

Achieved. 

Project review missions. 

PCR. 

Risk 

Unexpected environmental 
impacts. 

7. Private sector 
participation encouraged 
in the project 
expressway. 

Creation of the SCELLC responsible for the 
implementation and operation of the project 
expressway. 

An operation and maintenance concession 
awarded when the expressway meets the 
required financial performance. a 

SCELLC created in July 
1998. Annual updates not 
received. 

Not yet investigated or 
achieved. 

Annual updates of 
SCELLC’s corporate plan. 

SCELLC’s separate 
financial accounts. 

Assumption 

This company will build on 
the experience of the 
private sector initiatives 
already existing in the 
Sichuan road sector after 
project completion and 
actively seek private 
investment. 

 
Activities with Milestones Results  

1. Implementing and supervising expressway 
works. 

Civil works contracts awarded by July 1999 
and completed by July 2003. 

Expressway opened 
December 2002 

2. Installing equipment. Equipment procured by July 2003. 
 

Final procurement 
December 2003 

3. Implementing the resettlement plan. Resettlement completed by June 1999. Completed October 1999 
4. Providing consulting and training services. Consultants recruited by December 1998 

and completed by June 2003. 
Recruited September 
2000, completed 
November 2003 

5. Implementing and supervising the 
upgrading of local roads. 

Civil works contracts awarded by June 
1999, and completed by June 2003. 

Construction complete 
October 2001 

Asian Development Bank 
$250 million 
 
Ministry of Construction $141 
million 
 
Sichuan Provincial 
Government  $215.2 million 
 
China Development Bank 
$69 million 
 
China Construction Bank  
$97 million 

BME = benefit monitoring and evaluation, CNY = yuan, EIA = environmental impact assessment, km = kilometer, MTR = midterm review, MTU = medium-sized 
truck units, NH = national highway, PCR = project completion report, PCU = passenger car units, PPMS = project performance monitoring system, PRA = 
participatory rural appraisal, SCELLC = Sichuan Chengnan Expressway Limited Liability Company, SPCD = Sichuan Provincial Communications Department, 
VOC = vehicle operating cost 
a Performance indicator added at evaluation stage in order to better measure the attainment of design summary statement. 
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APPRAISAL AND ACTUAL COSTS AND FINANCING 
 

Table A2.1: Appraised and Actual Project Costs 
($ million) 

Appraisal Actual 
Project Component Foreign 

Exchange
Local 

Currency
Total 
Cost 

Foreign 
Exchange 

Local 
Currency

Total 
Cost 

A. Base Cost       
 1. Expressway Civil Works 211.0 235.5 446.5 244.0 291.4 535.4 
 2. Expressway Equipment 24.0 0.0 24.0 18.7 0.0 18.7 
 3. Provincial and County Roads 9.0 21.0 30.0 3.6 31.5 35.1 
 4. Land Acquisition and Resettlement 0.0 32.2 32.2 0.0 87.8 87.8 
 5. Consulting Services and Training 1.2 6.6 7.8 1.3 6.8 8.1 
 Subtotal (A) 245.2 295.3 540.5 267.6 417.5 685.1 

B. Contingencies       
 1. Physical contingencies 19.6 23.7 43.3 0.0 0.0 0.0 
 2. Price Escalation 19.2 21.9 41.1 0.0 0.0 0.0 
 Subtotal (B) 38.8 45.6 84.4 0.0 0.0 0.0 

C. Interest During Construction 33.0 9.3 42.3 33.5 53.6 87.1 

Total (A+B+C) 317.0 350.2 667.2 301.1 471.1 772.2  
Source: Project completion report. 

 
Table A2.2: Financing Plan 

($ million)  
Appraisal Actual 

Sources 
Foreign 

Exchange 
Local 

Currency
Total 
Cost 

Foreign 
Exchange 

Local 
Currency 

Total 
Cost 

Asian Development Bank 250.0 0.0 250.0 250.0 0.0 250.0 

Ministry of Construction 0.0 180.0 180.0 0.0 141.0 141.0 

China Development Bank 0.0 60.0 60.0 0.0 69.0 69.0 

China Construction Bank 0.0 0.0 0.0 0.0 97.0 97.0 

Sichuan Provincial Government 67.0 110.2 177.2 51.1 164.1 215.2 

Total 317.0 350.2 667.2 301.1 471.1 772.2 
Source: Project completion report.  
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SICHUAN CHENGNAN EXPRESSWAY LIMITED LIABILITY COMPANY 
ORGANIZATION CHART 

 
Board of Directors 

 
General Manager 

 
 
 
    Deputy General Manager   Deputy General Manager   Deputy General Manager   Deputy General Manager 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Numbers in brackets show the number of staff in the division.  In 2005, there were a total of 388 employees for toll collection and road asset management, 203 employees for 
road maintenance, 119 employees for logistics, and 90  employees for overhead management at different levels. 
Source : Sichuan Chengnan Expressway Limited Liability Company. 
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CHRONOLOGY OF MAJOR EVENTS IN THE PROJECT'S HISTORY 

(As set out in PCR) 
 

 
7 April 1997 Approval of project preparatory technical assistance  
28 January 1998 Establishment of the Sichuan Chengnan Expressway Limited Liability 

Company 
19–30 April 1998 Fact-Finding Mission  
22 June 1998 Management review meeting  
6–18 July 1998 Appraisal Mission  
21 September 1998  Staff review committee meeting  
12–14 October 1998  Loan negotiations  
20 October 1998 Board circulation 
10 November 1998 Loan approval 
23 February 1999  Loan Agreement signing 
19–23 April 1999 Inception Mission 
24 August 1999 Loan effectiveness 
14 October 1999  First civil works contracts approved  
1 November 1999  Start of civil works 
20 December 1999  First disbursement 
24–30 May 2000 First Loan Review Mission 
25 August 2000 First contract for consulting services approved 
11 October 2000 First contract for road maintenance equipment approved  
15 December 2000  Contracts for upgrading of provincial and county roads approved 
8–16 May 2001 Second Loan Review Mission 
1 October 2001 County roads completed 
23 June–1 July 2002  Third Loan Review Mission 
17 December 2002  First loan reallocation approved 
23–24 November 2002  Joint Loan Review and Handover Mission 
15 December 2002 Transfer of the project administration to Asian Development Bank’s 

Resident Mission in the People’s Republic of China 
23 December 2002 Completion and opening of the expressway for operation 
23 June 2003 Second loan reallocation approved 
15 October 2003 First repayment of loan principal 
26 September 2003 Vice-president (Operations 2) visits the Project 
25 October 2003  Board Group visits the Project 
4–10 November 2003  Fourth Loan Review Mission 
31 December 2003  Original loan closing date 
3 February 2004  Extension of loan closing date granted 
15 April 2004 Second repayment of loan principal 
24 August 2004  Final disbursement and actual loan closing date 
13–20 August 2004 Project Completion Review Mission 
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DESIGN CHANGES 
 

1. Substantial design changes were made to the preliminary design that was used in the 
bid documents. The changes were implemented during construction and resulted in additional 
civil works costing $89 million. The changes included improvements to the overall profile and 
alignment of various sections of expressway, improved quality asphaltic pavement, additional 
interchange (at Houhua township), and additional bridge lengths (particularly for medium-sized 
bridges). These changes substantially increased excavation (particularly rock) and pavement 
quantities. During construction a major landslip (exceeding 1 million m3) occurred as a result of 
unanticipated geological conditions, requiring redesign and installation of major anchoring 
systems and slope stabilization measures. The implication of design changes are summarized 
in table A5.1.  
 

Table A5: Summary of Design Changes 
 

Item Feasibility/Appraisal 
Design 

As Constructed 

Earth excavation (m3) 7.01 million 13.11 million 

Rock excavation (m3) 2.31 million 34.65 million 

Embankment (m3) 37.53 million 43.64 million 

Pavement (m2) 4.52 million 5.17 million 

Medium bridges (m/no.) 1,971/26 6,857/106 

Small bridges (m/no.) 636/24 979/36 

Culverts and Underpasses 
(no.) 

930 1,082 

 Source: Project Progress Reports 
 
2. Given the substantial increases in quantities and scope of works, it is noteworthy that the 
increased costs were contained to $89 million (12% of overall project cost). It should also be 
noted that these changes significantly improved the quality and durability of the works and will 
help ensure the long-term viability of the expressway.  
 
  



 

 

 SUMMARY OF PHYSICAL ACCOMPLISHMENTS1 
 

Table A6.1: Expressway 
       

  Length Super and Large 
Bridge 

Medium and Small 
Bridge 

No. Section Km. No. Length(m) No. Length(m)

Culvert 
and 

Underpass
Overpass Tunnel 

(m) 
Inter- 

change

1. E1 (K0+000 – K21+200) 18.3 1 126.1 18 1,041.7 105 12 0.0 1 
2. E2 (K21+200 – K40+310) 19.1 7 1,339.5 11 689.7 88 3 0.0 1 
3. E3 (K42+600 – K64+100) 21.5 1 147.0 13 585.2 131 10 0.0 1 
4. E4 (K64+100 – K86+100) 23.3 1 229.0 10 432.4 107 16 888.0 1 
5. E5 (K86+100 – K109+800) 23.7 0 0.0 8 1,014.8 133 7 0.0 2 
6. E6 (K109+800 – K130+200) 20.8 4 701.6 8 348.4 105 13 0.0 1 
7. E7 (K134+800 – K164+000) 23.6 8 1,300.5 17 856.8 123 7 674.7 1 
8. E8 (K164+000 – K182+700) 18.7 7 1,433.8 10 667.3 103 4 0.0 2 
9. E9 (K182+700 – K203+400) 20.7 4 568.1 13 946.8 74 2 0.0 0 
10. E10 (K208+276 – K215+590) 7.3 3 312.8 9 343.8 45 2 0.0 1 
11. B1 (K40+310 – K42+600) 2.0 1 689.6 3 177.6 22 0 0.0 1 
12. B2 (K130+200 – K134+800) 4.6 2 1,807.6 7 616.4 17 3 0.0 1 
13. B3 (K203+400 – K208+270) 4.9 2 2,808.1 7 299.9 16 6 0.0 1 
 Total 208.5 41 11,463.7 134 8,020.8 1,069 85 1,562.7 14 

km = kilometer, m = meter, No. = number.  
Sources: Sichuan Chengnan Expressway Limited Liability Company and Sichuan Provincial Communications Department  

 
Table A6.2: County Roads 

 
No. Project Scope Length (km) Old State Improved State 
1. Shengshui Town to Dahe Town in Nanbu County 57 UC, US Class III AC 
2. Panlong Town to Lidu Town in Jialing District 47 UC, US Class III AC 
3. Yilong County to Pingchang County Boder 84 UC, US Class III AC 
4. Luoshi Town to Bailin Town in Yingshan County 74 UC, US Class III AC 
5. Xichong County to Shehong County Border 40 UC, US Class IIIAC 

UC = Unclassified, US = Unsealed, AC = Asphaltic Concrete Pavement. 
Sources: Sichuan Chengnan Expressway Limited Liability Company and Sichuan Provincial Communications Department.  

 

                                                 
1 Excludes equipment procurement. 
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ASSESSMENT OF OVERALL PERFORMANCE 
 

Table 7.1: Expressway and Equipment 
(65% weighting in overall rating) 

 
 Criterion Weighta 

 (%) 
Assessment Rating Value(0-3) Weighted Rating 

1. Relevance 20 Highly Relevant 3 0.6 
2. Effectiveness 30 Highly Effective 3 0.9 
3. Efficiency 30 Highly Efficient 3 0.9 
4. Sustainability 20 Likely 2 0.6 
 
 Total 

 
100 

   
2.8 

 
Table 7.2: County Road Improvement 

25% weighting in overall rating 
 

Criterion Weighta 

 (%) 
Assessment Rating Value(0-3) Weighted Rating 

1. Relevance 20 Highly Relevant 3 0.6 
2. Effectiveness 30 Highly Effective 3 0.9 
3. Efficiency 30 Highly Efficient 3 0.9 
4. Sustainability 20 Less Likely 1 0.2 
 
 Total 

 
100 

   
2.6 

 
Table 7.3: Institution Strengthening 

10% weighting in overall rating 
 

Criterion Weighta 

 (%) 
Assessment Rating Value(0-3) Weighted Rating 

1. Relevance 20 Relevant 2 0.4 
2. Effectiveness 30 Effective 2 0.6 
3. Efficiency 30 Efficient 2 0.6 
4. Sustainability 20 Likely 2 0.4 
 
 Total 

 
100 

   
2.0 

 
Table 7.4: Overall Rating 

 
Criterion Weighta 

 (%) 
Assessment Rating Value(0-3) Weighted Rating 

1. Relevance 20 Highly Relevant 2.9 0.58 
2. Effectiveness 30 Highly Effective 2.9 0.87 
3. Efficiency 30 Highly Efficient 2.9 0.87 
4. Sustainability 20 Likely 1.75 0.35 
 
 Total 

 
100 

 
Successful 

  
2.67 

 a. Weighted average of rating values for each component rounded to whole numbers. 
Highly Successful (HS): Overall weighted average (OWA) is > 2.7. Successful (S): OWA is between 1.6 ≤ S ≤ 
2.7. Partly Successful (PS): OWA is between 0.8 ≤ PS ≤ 1.6. Unsuccessful (US): OWA is < 0.8. 
Source: Operations Evaluation Mission.      
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TRAFFIC SAFETY 
 

1. Table A8 presents accident data was obtained from the Sichuan Province Security 
Bureau/Traffic Administration (SPSB/TA) for the three municipalities traversed by the 
expressway and for the expressway itself.  
 

Table 8: Accident Statistics in Project Area 
 

Municipality 2002 2003 2004 2005 

 Accidents Deaths Accidents Deaths Accidents Deaths Accident Deaths

Chengdu 40,935 1,295 10,075 1,223 6,262 1,133 8,733 1,004

Deyang 7,724 342 2,787 300 1,898 275 1,955 266

Suining 679 85 455 96 629 100 630 65

Nanchong 902 125 671 123 669 106 609 118

Chengdu-
Nanchong 
Expressway 

 480 50 378 43 507 24

NH 318 197 26 142 7 — — — —

— = not available, NH = national highway. 
Source: Sichuan Province Security Bureau/Traffic Administration 
  
2. Statistics for Chengdu municipality are misleading as they incorporate mainly urban 
areas. However, in general, although accidents and fatalities appeared to have been 
reduced in 2003, the first year of operation of the expressway, accidents or deaths were not 
reduced in the four municipalities. The results for NH318 and the expressway are more 
encouraging, with accidents and deaths significantly reduced on NH318 and gradually 
reduced on the expressway, reflecting a general increase in experience in expressway 
driving combined with increased traffic patrols and enforcement. 
 
3. To assess the effect of the Project on road safety, discussions were held with 
SPSB/TA on traffic safety. Three issues emerged: 
 

(i) Expressway design. There have been some serious accidents on the 
project expressway. In particular, in January 2004, a bus went through the 
guardrail and down a steep embankment to the Tuo River, resulting in 10 
fatalities. The expressway was designed the old (pre-2004) Ministry of 
Construction design standards. The new standards recommend a stronger 
guardrail for expressways. SPSB/TA thinks that sections of the old guardrail 
should be replaced by the new guardrail in critical areas. 

(ii) Coordination and cooperation between transport authorities. As a result 
of some accidents on the Chengdu–Nanchong expressway, SPSB/TA has 
made some recommendations for future expressway design. SPSB/TA thinks 
that these recommendations have not been adequately considered. 
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(iii) Tunnel safety. It was noted by the Evaluation Mission and commented by 

SPSB/TA that the operating conditions at the entrance and exits to the two 
tunnels were not adequate. This has led to reduced speed of motor vehicles 
through the tunnel, with consequent reduced service and capacity. In 
particular on the tunnel close to Suining municipality interchange the poor 
alignment through the tunnel has further reduced service. Although 
realignment and/or cross section is infeasible at this stage, an improvement 
in phased lighting at the entrance and exit of each carriageway of the tunnels 
would help improve driving conditions and road safety. At present the lighting 
at the entrance and exit is low and the contrast means that it is impossible to 
ascertain conditions inside the tunnel. A combination of increased lighting at 
the entrance and exit and a form of shade canopy at entrance and exit is 
required to produce safer conditions. The Sichuan Chengnan Expressway 
Limited Liability Company should commit to operate the tunnel lighting 
irrespective of time of the day and not to shut down tunnel lighting to save 
energy and reduce operation expenses, as is many times the case for other 
expressways. 
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SOCIOECONOMIC DEVELOPMENT AND POVERTY REDUCTION IMPACTS 
 

A. Socioeconomic Development of Sichuan Province 
 
1. Sichuan is in southwest People’s Republic of China (PRC). With a population of 86 
million at the end of 2004, it was the third-largest province in the PRC. Sichuan has undergone 
robust socioeconomic development in the past 20 years. Since 1997, when the Asian 
Development Bank (ADB) approved the project preparatory technical assistance, the 
province’s GDP grew at an average rate of 8.7% per year. The rural economy also developed, 
increasing rural per capital income from CNY1,158 in 1995 to CNY 2,580 in 2004. However, 
Sichuan remains poor. GDP per capita was CNY8,114 in 2004, which was much lower than the 
national average of CNY10,533. Sichuan ranked 23rd among all 31 provinces in per capita 
GDP. 
 

Indicators Unit 1990 1995 2000 2001 2002 2003 2004
Population Million 78.93      81.61      84.08      84.37      84.75      85.29      85.95      
GDP CNY billion 89.10      250.50    401.03    442.18    487.51    545.63    655.60    
Fiscal revenue CNY billion 11.98      12.11      23.39      27.11      29.19      33.66      38.58      
Foreign Trade $ billion 1.36        4.33        2.55        3.10        4.47        5.64        6.87        
GDP per capita CNY/person 1,134.00 3,081.00 4,784.00 5,250.00 5,766.00 6,418.00 8,114.00 
Rural net income CNY/person 505.00    1,158.00 1,904.00 1,987.00 2,108.00 2,230.00 2,580.00 
GDP growth rate % 107.00    110.80    109.00    109.20    110.60    111.80    120.20    
Price indexª % 103.10    117.00    97.70      100.80    99.4 101.70    103.70    

CNY = yuan, GDP = gross domestic product.
ªover precious year.
Sources: Sichuan Statistics Bureau. 2005. Sichuan Statistical Yearbook, Beijing: China Statistical Publishing House.

Table A9.1: Sichuan Province Socioeconomic Indicators

 
2. Sichuan is in a basin and surrounded by mountains, which makes transport difficult. 
The transport network in the province has improved in the past few years, particularly with the 
construction of high-grade highways. In 2004, the province had 113,043 kilometers (km) 
of highways, including 1,758 km of expressways. Sichuan ranked sixth among all 
provinces for expressway length. Several more expressways are under construction, 
which will increase the total length to 2,500 km by 2010. Rural roads also have improved. By 
the end of 2003, 98.8% of the townships and 85.6% of the administrative villages were 
connected by roads. 
 

Table A9.2: Highway Development in Sichuan Province (km) 
 

Road 1990 1995 2000 2001 2002 2003 2004 
Expressway — — 1,000 1,144 1,501 1,501 1,758 
Class I 116 550 906 1,435 1,480 1,516 1,496 
Class II 989 2,326 7,451 8,332 8,612 9,190 9,633 
Class III 5,657 7,219 11,078 12,667 12,179 13,356 13,348 
Class IV 47,401 49,612 49,288 48,485 49,171 49,727 50,166 
Unclassified 43,959 41,017 21,152 36,661 37,955 37,253 36,642 
 Total 98,122 100,724 90,875 108,724 111,898 112,543 113,043 

— = not available, km = kilometer. 
Sources: Sichuan Publishing Group. 2005. Sichuan Traffic Statistical Yearbook 2005.  
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B. Socioeconomic Development in the Project Impacted Areas 
 
3. The project expressway connects Chengdu, via Deyang, with the relatively 
underdeveloped Nanchong and Suining municipalities in the eastern part of the province. 
Before the Project and Chengnan Railway,1  National Highway 318—a class-III road about 
82 km longer than the project expressway—was almost the only transport corridor. The 
completed expressway significantly changed transport conditions. The travel time between 
Chengdu and Nanchong was reduced from 6–8 to 2 hours. The significant reduction in travel 
time and travel costs transformed the geo-economic positions of Nanchong and Suining, 
stimulating socioeconomic development. Traffic on the expressway increased about 27% in 
the 2004, compared with 2003 and a further 23% in 2005. Completion of the Nanchong–
Guangan–Lingshui expressway in 2004 extended the project benefits to remote areas in 
Sichuan and eastern Chongqing. Several other expressways in the Province are under 
construction, including Lingshui to Dianjiang, Suining to Chongqing, and Nanchong to 
Chongqing. A more extensive expressway network will be formed in 2–3 years. As part of the 
Project, 302 km of county roads were upgraded to provide better transport facilities to the poor 
counties in Nanchong municipality. 
 

Table A9.3: Socioeconomic Development in the Project-Impacted Areas 
 

Item Municipality 1990 1995 2000 2001 2002 2003 2004 
 Chengdu 9.20 9.72 10.13 10.20 10.28 10.44 10.60 
Population Deyang 3.58 3.68 3.79 3.79 3.80 3.81 3.81 
(million) Suining 3.48 3.62 3.71 3.72 3.73 3.77 3.80 
 Nanchong 6.87 7.04 7.09 7.10 7.14 7.18 7.25 
 Chengdu 19.41 71.37 131.30 149.20 166.71 187.09 218.57 
GDP (CNY Deyang 5.20 16.17 26.01 28.60 31.51 35.54 42.48 
billion) Suining 2.64 8.24 11.80 12.82 14.06 15.92 19.35 
 Nanchong 4.99 10.28 17.68 20.01 21.91 25.03 30.71 
 Chengdu — 112.5 110.7 113.1 113.1 113.0 13.6 
GDP Growth Deyang — 112.0 109.6 109.7 110.8 112.3 13.7 
Rate (%) Suining — 112.7 107.2 108.0 110.1 111.7 13.0 
 Nanchong 127.6 109.6 110.7 110.7 110.6 112.2 12.8 
 Chengdu 2,123 7,388 13,020 14,676 16,277 17,915 18,856 
GDP per Deyang 1,459 4,409 6,889 7,541 8,300 9,338 11,442 
Capita (CNY) Suining 791 2,286 3,169 3,451 3,773 4,227 5,410 
 Nanchong 729 1,465 2,492 2,820 3,077 3,496 5,101 
Fiscal Chengdu 2.04 2.97 5.47 7.19 7.83 10.83 10.80
Revenue  Deyang 0.30 0.62 0.80 1.18 1.12 1.58 1,46 
(CNY billion) Suining 0.17 0.27 0.44 0.43 0.38 0.48 0.43 
 Nanchong 0.32 0.49 0.67 0.72 0.79 0.92 0.84 
Rural Net Chengdu — — 2,926 3,101 3,377 3,656 4,072
Income  Deyang — — 2,413 2,485 2,630 2,790 3,257 
(CNY/person) Suining — — 1,894 1,944 2,057 2,187 2,519 

 Nanchong — 893 1,669 1,766 1,887 2,037 2,345 
— = not available, CNY = yuan, GDP = gross domestic product. 
Sources: Sichuan Statistics Bureau. 2005. Sichuan Statistical Yearbook, Beijing: China Statistical Publishing House. 

                                                 
1 Which opened for operation in 2000. 
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4. With the completion of the Project, socioeconomic development in the project area is 
expected to accelerate. The local governments in the project area have made plans for 
long-term socioeconomic development by restructuring industries and are implementing a 
package of incentives to attract external investment. 
 
C.  Project Impacts in Nanchong Municipality 
 
5. Nanchong, an economic center in northeast Sichuan, is the largest prefecture in the 
area. Under the provincial development plan, Nanchong will be developed into one of the eight 
subregional central cities in Sichuan. In 2004, its gross domestic product (GDP) was CNY30.7 
billion. The economy of Nanchong has grown at 8.9% since 1997.  
 
6. The opening of the project expressway has impacted Nanchong in several ways: (i) a 
sharp increase in land prices has spurred urban development, with total number of urban 
citizenship was increased from 0.84 million in 1997 to 1.51 million in 2004; (ii) investment has 
increased, with 1,230 projects financed externally in 2003 and fixed-asset investment 
increasing from CNY1.22 billion in 1997 to CNY11.5 billion in 2004; (iii) tourism has developed 
rapidly, with 3.98 million tourists visiting Nanchong in 2004 (22% more than in the previous 
year); (iv) social and cultural activities have increased; and (v) transport services have 
increased, with 5,714 passenger buses operating in Nanchong in 2004 compared with 
3,976 in 1998. 
 
7. After the opening of the project expressway, long-distance transport improved 
significantly, especially long-distance passenger bus service. The travel time by bus 
from Nanchong to Chengdu was about 8 hours using NH 318. The project expressway cut that 
time to 2 hours, greatly stimulating the development of transport services and increasing local 
people’s travel frequency. By 2004, 5,714 passenger buses were operating in Nanchong, 44% 
more than 1998. The highway passenger volume in Nanchong has increased to 122.93 million 
person-trips a 90% increase in 3 years.  
 
8. Nanchong has several famous tourist spots, including the Langzhong Ancient City and 
several Three Kingdom cultural attractions. The opening of the project expressway provided a 
fast and safe transport facility for tourists and stimulated tourism development. In 2004, 
3.98 million tourists visited Nanchong, generating CNY1.32 billion in revenue. The number 
of tourists grew 22% from 2003 and 126% from 2001, while tourism revenue climbed 22% from 
2003 and 136% from 2001. To maintain the growth of the tourism industry, the Nanchong 
municipal government plans to accelerate tourism-oriented development, including improving 
the infrastructure at several major tourist attractions. 
 
D. Project Impact on Gaoping Township in Gaoping District of Nanchong City 
 
9. Gaoping Township is at the end of Chengnan expressway (the last 6 km of the 
expressway is within the township). Table A9.4 sets out some indicators before and after the 
expressway opening. 
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Table A9.4: Socioeconomic Development in Gaoping Township 
 

Items 2005 2001 
Vegetable (mu) 1,080 800 
Fruits (mu) 3,000 1,200 
Flower (mu) 1,000 0 
Rural tourist reception sites—Nongjiale (no.) 18 0 
Gross production value (million yuan) 725 240 
Rural per capita income (yuan) 3,005 1,910 
Cable TV (household %) 90 30 

1 mu =  0.067 hectare.  
Source: Gaoping Township.  

 
E. Beneficiaries 
 
10. Table A9.5 presents the project’s beneficiaries. They are defined as those who mostly 
benefit from using the expressway and its parallel NH 318 and the project county roads. 
 

Table A9.5: Direct Beneficiaries 
 

Total Population  
(‘000) 

Beneficaries  
(‘000) 

Corridor City County 

Total Rural Urban Total Rural Urban
Chenghua 594 0 594 50 0 50
Longquanyi 525 376 149 0 0 0
Qingbaijiang 404 311 93 131 100 31
Xindu 613 451 162 0 0 0

Chengdu 

Jintang 846 715 131 390 357.5 32.75
Deyang Zhongjiang 1,411 1,265 146 268 253 14.6

Daying 547 469 78 313 234.5 78
Chuanshan 649 361 288 360 72.2 288

Suining 

Pengxi 761 660 101 266 165 101
Jialing 678 587 91 238 146.75 91

Expressway 
Corridor 

Nanchong 
Gaoping 573 449 124 236 112.25 124
Nanbu 1,239 1,057 182 170 170 15
Jialing 175 159 16
Yilong 1,058 914 144 386 386 40
Yingshan 901 783 118 257 257 25

County 
roads 
corridors 

Nanchong 

Xichong 636 531 105 113 113 10
Total 11,435 8,929 2,506 3,443 2,526 916
Source: Operations Evaluation Mission estimates. 
 . 
F. Poor Beneficiaries 
 
11. Table A9.6 sets out the details of the poverty population in 2004 in the project counties 
while Table A9.7 sets out the details of the project poor beneficiaries. 
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Table A9.6: Poverty Population in Project Counties 
 

Absolute poor (<625 CNY/capita/year) Poor (<900 CNY/capita/year) 
2004 2001 Incidence (%) 

City County 

Pop. Incidence 
(%) 

Pop. Incidence 
(%) 

2004 2001 

Yilong 1,510 0.2  7,839 0.9  4.1 11.5  
Nanbu 841 0.1  9,987 0.9  5.1 10.9  
Jialing 7,375 1.3  13,696 2.3  5.6 9.9  
Xichong 1,219 0.2  4,800 0.9  4.2 7.9  
Yingshan 3,344 0.4  9,213 1.2  2.4 7.2  

Nanchong 

Gaoping 5,248 1.2  8,910 2.0  2.2 3.7  
Deyang Zhongjiang 6,325 0.5  8,693 0.7  1.5 2.1  

Daying 9,650 2.1  16,670 3.6  8.0 11.7  
Chuanshan 136 0.0  1,852 0.5  0.1 3.0 

Suining 

Pengxi 200 0.0  2,173 0.3  2.5 3.5 
Jintang 8,221 1.1  17,074 2.4  1.6 3.0  
Xudu None None None None   
Qingbaijiang None None None None   
Longquanyi None None None None   

Chengdu 

Chenghua None None None None   
Source: Provincial Poverty Reduction and Alleviation Bureau. 

 
Table A9.7: Poor Beneficiaries 

 
Total beneficiaries  

(‘000) 
Poor beneficiaries  

(‘000) 
Corridor City County 

Total Rural Urban Total Rural Urban
Chenghua 50 0 50 4.5 0 4.5
Longquanyi 0 0 0 0 0 0
Qingbaijiang 131 100 31 2.7 0 2.7
Xindu 0 0 0 0 0 0

Chengdu 

Jintang 390 357.5 32.75 11.5  8.2 3.3 
Deyang Zhongjiang 268 253 14.6 6.0  4.6 1.5 

Daying 313 234.5 78 30.9  23.1 7.8 
Chuanshan 360 72.2 288 29.9  1.1 28.8 

Suining 

Pengxi 266 165 101 15.1  5.0 10.1 
Jialing 238 146.75 91 20.5  11.4 9.1 

Expressway 
Corridor 

Nanchong 
Gaoping 236 112.25 124 15.7  3.3 12.4 
Nanbu 170 170 15 15.1  13.6 1.5 
Jialing 175 159 16 13.9  12.3 1.6 
Yilong 386 386 40 34.1  30.1 4.0 
Yingshan 257 257 25 14.8  12.3 2.5 

County 
roads 
corridors 

Nanchong 

Xichong 113 113 10 7.8  6.8 1.0 
Total 3,443 2,526 916 222.5  131.8 90.7 
Source: Operations Evaluation Mission estimates. 
 
G.  Poverty Impact of Local Road: Luoshi–Bailin Road in Yingshan County 
 
12. It is difficult to estimate the poverty impact by comparing the project county roads and 
associated townships with the county data because most other similar roads in the county have 
also been upgraded since 1998 under the prefecture local road improvement plan. However, 
the OEM saw many small and new pear, loquat, and walnut orchards along project and non-
project county roads. These products are time-sensitive and can flourish only where transport is 
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fast and smooth. The conversion to this type of product reportedly resulted from government 
subsidies and improved transport. 
 
13. Table A9.8 sets out some indicators for 1999 and 2004 for one of the project roads, 
compared with the county average. These indicate that while there is little difference between 
the conditions in townships on the upgraded roads compared with the county average, general 
conditions in the county have improved significantly since 1999 because of overall road 
improvements. 

 
Table A9.8: Yingshan County Indicators 

 
Townships on County Roads Yingshan County Average Indicators 

2004 1999 Increase 
(%) 

2004 1999 Increase 
(%) 

Rural per capita income (yuan) 2,389 1,612 48.2 2,240 1,484 50.9 
TV (set/HH) 0.710 0.650 9.3 0.678 0.602 12.6 
Migration to other province 
(migrant/HH) 0.739 0.378 95.3 0.629 0.348 80.6 

Orchard (mu/HH) 0.106 0.039 170.4 0.115 0.045 159.0 
Cash cropping area (mu/HH) 1.980 0.828 139.0 1.652 0.855 93.3 
Agricultural vehicles (no. per 100 HH) 0.397 0.325 22.1 0.339 0.217 56.3 

1 mu =  0.067 hectare.  
Mu =, HH = household. 
Source: County Statistical Yearbooks (2000 and 2005). 
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TRAFFIC ANALYSIS AND FORECAST 
A. Background 
 
1. The project expressway runs through the eastern part of Sichuan, connecting Chengdu 
and Nanchong municipalities. The expressway is one section of the 2,970-kilometer (km) 
national trunk highway system from Chengdu to Shanghai. Before the expressway’s 
construction, national highway (NH) 318—a class-III road, 82 km longer than the project 
expressway—was the main traffic route from Chengdu to Nanchong. A 450 km railway line runs 
through the transport corridor connecting Chengdu to Da county in the eastern part of Sichuan 
via Nanchong, but the impact on the expressway is likely to be minimal as it mainly carries 
heavy freight, which is unlikely to transfer to the expressway. 
 
2. Opened to traffic on 23 December 2002, the expressway has significantly changed 
transport conditions in the project area by reducing travel costs and time.  
 
3. An extensive highway network is being implemented in the project area, with 
expressways and high-grade highways, including (i) several expressways now opened to traffic, 
including Nanchong to Guangan, Guangan to Linshui, and Chongqing to Da county; (ii) several 
expressways under construction, including Suining to Chongqing, Nanchong to Chongqing, and 
Linshui to Dianjiang (Chongqing border); (iii) additional planned expressways, including Suining 
to Mianyang, and Nanchong to Guangyuan; and (iv) and extensive county and township road 
upgrading program, which will extend the benefits of the expressway to poor counties in the 
project area.  
 
B.  Previous Traffic Forecasts 
 
4. At appraisal in 1998, annual average daily traffic (AADT) was projected to be 6,499 
passenger car units (pcu) in 2003, rising to 19,172 pcu in 2022. In 2003, international 
consultants1 developed a revised traffic forecast for the project expressway based on the actual 
traffic volume in the latter half of 2003, based on 1-day traffic counts factored to AADT as well 
as economic growth trends, car ownership trends, and highway network improvements. 
According to this revised forecast, AADT was forecast to be 5,832 pcu in 2003, increasing to 
25,160 pcu in 2022—higher than the appraisal estimates in later years.  
 
5. The only data available for the years the expressway has been in operation (2003–2005) 
is that from Sichuan Chengnan Expressway Limited Liability Company (SCELLC), which is 
derived from traffic passing through the toll booths. While this gives an accurate count of data 
for the five vehicle toll classes passing through the Chengdu and Nanchong mainline toll 
stations, the data at intermediary toll interchanges is only available as total two way class V 
entering traffic and total exiting traffic. This is because the interchanges are trumpet type, with 
the booths on the leg of the trumpet, and there is no way to record whether it is traffic is coming 
or going east or west. Thus, an accurate count on mainline traffic at different points along the 
highway, which is required to carry out a reliable economic evaluation, is not possible. 
 
6. Data includes toll revenue for the 3 years of operation. Using this data, together with toll 
charges for each vehicle class and the percentage of each vehicle class in the total vehicle fleet,      
an average weighted toll charge can be obtained and thus total vehicle-miles of travel 
calculated. Again using the fleet percentages, the average expressway traffic for each class of 

                                                 
1 Wilbur Smith and Associates for SCELLC. 2003. Traffic Projections for the Chengnan Expressway. December 2003. 
The results of this report were incorporated into the BME Report required as part of the project and sent to ADB. 
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vehicle can be estimated by dividing the total vehicle-miles of travel by the length of the 
expressway. This shows that the overall growth of traffic in 2003–2004 was 27% and in 2004–
2005 was 23.5%.  
 
7.  Although the method was not specified, the traffic volume forecasts in the project 
completion report (PCR) appeared to use it to estimate average traffic volume for the 
expressway and used this volume in the economic and financial analyses. While suitable for the 
financial analysis, traffic volume is not suitable for the economic forecast for the following 
reasons: 
 

(i) To compare the base (do nothing) case and the project case, traffic on different 
sections of road is required. For the existing road sections, different classes and 
speeds must be defined, and for the expressway the six- and four-lane section 
must be defined as they have different operating characteristics. 

(ii) In 2007, the Suining–Chongqing expressway will be opened and a significant 
portion of traffic on the existing (badly deteriorated) Chengdu–Chongqing 
expressway will divert to the Chengdu–Suining section of the Chengdu–
Nanchong expressway. Thus, this section must be defined. Traffic on the section 
will be diverted traffic, with benefits different from that of generated traffic. The 
PCR estimates appear to have assumed a kick in growth in 2007/08 over the 
whole expressway rather than just for the section between Suining and Chengdu. 

 
C. Traffic Forecasts 
 
8. This evaluation took the 2004 and 2005 five toll class traffic volumes at Chengdu toll 
booth and used the revised traffic forecast’s 2003 counts to derive the percentage of the 
Chengdu traffic at five other points along the expressway. The results of a moving observer 
count carried out as part of the Evaluation Mission were used to split the five vehicle classes 
into appropriate passenger and freight vehicle types. This yields traffic for 2003, 2004, and 
2005. 
 
9. The high growth rates in these years are made up of (i) normal traffic growth, (ii) traffic 
generated by other expressways feeding onto the project expressway (treated as normal-growth 
traffic), and (iii) traffic generated purely because the project expressway was built. This traffic is 
treated differently in the economic analysis and so must be estimated. Given that gross 
domestic product (GDP) growth in the project area in the last few years has been in the range of 
10–13% and that elasticity of demand for traffic related to GDP growth is in the range of 1.0–1.2 
for passengers and 0.6–0.9 for freight, an assumption was made that about half of the 22–25% 
traffic growth on the expressway could be attributed to normal growth and the rest should be 
treated as generated traffic. 
 
10. Forecasts from 2006 to 2023 were based on normal-growth factors based on estimated 
GDP growth in Sichuan and the project area. Generated traffic has been assumed to grow at 
5% until 2013 and then grow at the same rate as the expressway. The normal traffic growth 
ranges from 15% in 2006, then 9% in 2007, dropping to 4% by 2018, and remaining at 4% 
thereafter. These growth rates are comparable to those estimated in the PCR but higher in the 
early years than those at appraisal to reflect the higher actual growth rates at present. 
 
11. Traffic will be diverted from the Chengdu–Chongqing expressway when the Suining–
Chongqing expressway is opened in 2007, not only shortening the route from Chongqing to 
Chengdu but also relieving the existing expressway, which is congested and has poorly aligned 
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and badly deteriorated pavement in some sections. It is estimated that of the through traffic, 
60% of cars, 50% of buses, and 40% of trucks will be diverted. These figures are higher than 
estimated in the revised traffic forecast (25%), but the expressway has badly deteriorated since 
that estimate, and the repairs being carried out will only partly relieve the situation. Given that 
the distance, and thus the toll, will be shorter, most through traffic is expected to be diverted. 
This traffic has been added to forecast flows on the expressway links between Suining and 
Chengdu. It has been allowed to grow at a conservative 5% until 2013 and remain constant 
thereafter as a third expressway between Chongqing and Chengdu could be built at that time. 
 
12. The resultant traffic flows on the Nanchong expressway range from an average of 5,300 
pcu2 in 2003 (actual) to 23,800 pcu in 2013 and 34,600 pcu in 2023. At the end of the evaluation 
period, the volume on the six-lane section of the expressway will be 49,000 pcu, still within the 
capacity of the expressway. The highest volume on the four-lane section is estimated to be 
47,000 pcu, which approaches the Ministry of Construction limit for capacity of a four-lane 
expressway. 
 
13. A comparison of the appraised traffic forecast, the PCR forecast, and the project 
performance evaluation report (PPER) revised forecasts are in Table 10.1. PPER volumes for 
2003–2005 are based on actual revenue and toll rates. 

 
Table 10.1: Revised Traffic Forecast for Average Flows on the Project Expressway 

(annual average daily traffic, passenger car units) 
 

Year Appraisal RTF PCR PPER 
2003 6,499 5,832 5,214 5,361
2004 6,964 6,291 6,517 6,512
2005 7,441 6,793 7,894 7,213
2013 12,262 14,824 20,051 23,850
2023 19,940 26,670 34,025 34,600

RTF = revised traffic forecast (Wilbur Smith [2004]), PCR = project completion report, PPER = project performance 
evaluation report.  
Source: Asian Development Bank estimates. 
 
14. The appraisal estimate for 2003 was high. However, because of a low estimate of 
generated traffic, by 2005 the appraisal estimate was close to actual flows. The appraisal 
growth rates for 2005–2013 were estimated as low (7%). The higher PPER flows in these 
years are almost entirely caused by diversion from the Chengdu–Chongqing expressway. 
 

                                                 
2  Since 2005, Ministry of Construction has measured traffic flows (and capacity) in small bus or passenger car units 

(pcu) instead of the medium-sized truck equivalents used previously. On the project expressway, one vehicle is 
equivalent to 1.08 pcu in 2003, rising to 1.26 in 2023, reflecting the high proportion of small passenger and freight 
vehicles in the early years (over 80%). 
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D. Traffic on the Existing NH 318 
 
15. To carry out the economic analysis, an estimate was made of traffic that would travel on 
the NH 318 if the expressway were not constructed and that which would remain on the NH 318 
with the construction of the expressway. 
 
16. SPCD annual traffic counts on NH 318 within the project area were obtained and 
analyzed. Traffic for 2003 an 2004 was used to estimate flows on the G318 and added to traffic 
using the expressway estimated to be ”normal growth” traffic3 to estimate NH 318 traffic in the 
base “do nothing” case. Traffic remaining on the NH 318 was assumed to grow at a modest 5% 
throughout the evaluation period. 
 
E. Traffic on County Roads 
 
17. During the Evaluation Mission, 1-day traffic counts were carried out on two county roads, 
Luoshi to Bailin and Lidu to Panlong. These counts were converted to annual average daily 
traffic by applying factors given in the original project preparatory technical assistance. The 
results are set out in Table A10.2 
 

Table 10.2 County Road 2006 Traffic 
 

Item Truck Passenger 
Vehicle 

 Small Medium-
Sized Large Small Large 

Tractor Trailer 
Total 

(6 Hours) 

LouBai 368 76 49 195 84 6 808
LiPan 336 67 45 145 45  638

Source: Operations Evaluation Mission estimates 

                                                 
3 This is traffic that is not diverted from other routes because the expressway provides a shorter distance/time (i.e., 

from Chongqing-Chengdu Expressway in 2007) nor traffic that is generated purely because the expressway 
provides a shorter time/distance than before (i.e., trips that would not be made if the expressway is not 
constructed). 
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ECONOMIC RE-ESTIMATION 

A. General 
1. The economic reevaluation of the Project was conducted, based on actual data and 
updated forecasts, for two scenarios—with and without the Project. Without the Project, the 
existing national highway (NH) 318 roads would be used until their capacity was exceeded, 
increasing traffic congestion and accidents. With the Project, traffic in the project corridor 
would use the new expressway extensively because of the lower vehicle operating cost 
(VOC), shorter travel distance and times, and more comfortable and safer travel. The 
economic reevaluation was based on a review of the project completion report (PCR)1 and 
discussions with and data collected from the Sichuan Provincial Communications 
Department (SPCD) and Sichuan Chengnan Expressway Limited Liability Company 
(SCELLC) during the PCR Mission. 
 
2. Some problems were found in the economic evaluation carried out in the PCR and 
these are discussed below. 
 
3. Neither the report and recommendation of the President2 nor the PCR carried out an 
economic evaluation of the county roads. This has been included in this report as has an 
evaluation of the Project as a whole (expressway and county roads) for completeness. 

B. Costs 
4. The project cost consists of capital cost and operation and maintenance (O&M) cost. 
The actual project capital cost was about 15.7% higher than the appraisal estimate mainly 
because of increases in costs of civil works, land acquisition, and resettlement. The O&M 
costs were revised in the PCR, based on the actual project costs and estimates for future 
years, and these were used in the PER evaluation. Re-paving of the project expressway is 
scheduled for the 9th and 18th years after expressway operations start. Equipment will be 
replaced in 2012 and 2021. In the PCR, financial capital costs were converted into economic 
costs using a standard conversion factor of 0.99. This is high for People’s Republic of China 
expressway projects. Using a shadow exchange for labor and deducting taxes, value-added 
tax, and duties on imported goods, a conversion factor of 0.96 was estimated. The PCR 
included interest during construction in the economic costs but this should be excluded. 
 
5. All costs and benefits were inflated and deflated to 2003 prices, the first year of 
operations. 

C. Traffic  
6. The derivation of the traffic forecasts for the project expressway is discussed in 
Appendix 10. This project expressway is an important section of national trunk highway 
system (NTHS) for the Chengdu–Shanghai corridor. During the first 12 months of 
operations, actual traffic was about 20% lower than estimated at appraisal. However, traffic 
on the expressway increased rapidly after the opening of Nanchong–Guangyuan–Lingshui 
expressway in early 2004. The annual average daily traffic (AADT) grew about 27% in 2004 
compared with the AADT a year earlier and 22.5% in 2005. The remaining section of the 
NTHS in Sichuan province—from Lingshui to Dianjiang (Chongqing border)—is under 
                                                 
1 ADB. 2004. Project Completion Report on the Chengdu-Nanchong Expressway Project in PRC. Manila.  
2 ADB. 1998. Report and Recommendation of the President to the Board of Directors on a Proposed Loan for the 

Chengdu-Nanchong Expressway Project. Manila. 
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construction and will be opened to traffic by early 2007, when traffic is completely diverted 
from the existing Chengdu–Chongqing expressway to the project expressway. Traffic will 
continue to grow strongly for several more years after that and then the rate of growth will 
slow down. The revised traffic forecasts in Appendix 8 were used in the economic and 
financial reevaluations. 
 
7. An estimate was made of the proportion of expressway traffic that was a result of 
normal growth and that which was generated as a result of expressway construction. 

D. Benefits 
8. Five types of benefits were recalculated: (i) VOC savings of expressway traffic 
resulting from shorter distance, better road conditions, and higher speed; (ii)) travel time 
savings for passengers; (iii) savings to generated traffic (calculated as half of normal traffic 
savings); (iv) savings resulting from fewer accidents; and (v) freight time savings. 
 
9. The evaluation was carried out using the economic evaluation program ECEVAL, 
commonly used for evaluating expressways in the PRC. It uses highway design model 
(HDM) relationships to estimate speeds and calculate VOC and time savings for various 
road links and classes. The PCR used an average vehicle speed of 80–110 kilometers per 
hour (kph) on the project expressway, and 40–50 kph on the existing highway for the 
without-project case. This depresses benefits as speeds on the existing road, as congestion 
builds, will drop considerably. In the evaluation, speed was allowed to drop to a “dribble 
speed” of 15 kph at congestion over 1.2 of theoretical capacity. The VOC savings per 
vehicle-kilometer for expressway traffic are set out in Table A11.1 by vehicle type for the 
opening year and for 2023.  
 

Table A11.1: Vehicle Operating Costs on Expressway and NH318 
 

 Total VOC CNY/Km 
Item Car S. Bus M. Bus L. Bus S. Truck M. Truck L. Truck Artic 
2003         
Expressway 2.18 3.33 3.56 5.36 2.54 3.12 3.6 4.14 
NH318 2.59 3.7 5.74 5.99 3.58 4.21 4.95 4.63 
2023         
Expressway 2.22 3.49 3.83 5.66 2.72 3.39 4.01 4.48 
NH318 3.52 4.95 9.17 8.02 5.52 6.57 7.29 6.07 

Artic = articulated trailer, CNY = yuan, L = large, M = medium, NH = national highway, S = small, VOC = vehicle 
operating cost. 
Source: Operations Evaluation Mission estimates. 
  
10. The PCR only considered savings to expressway traffic. The appraisal and project 
performance evaluation report (PPER) evaluation also considered savings to traffic 
remaining on the existing NH 318. As the project expressway is about 82 km shorter than 
the existing road, VOC savings were considerable. 
 
11. For passenger time savings, 50% of car trips and 25% of bus passenger trips were 
assumed to be work related. Other trips were given a time value of zero. 
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12. An analysis of traffic accident statistics on the expressway and adjacent roads in 
recent years found that the accident incident rate per billion vehicle-km is lower on the 
expressway than on other classes of roads. Using statistics used in recent RRPs, the value 
of lower accident costs attributed to the expressway traffic was estimated. 

E. Economic Internal Rate of Return Re-estimation of the Expressway 
 
The re-estimated economic internal rate of return (EIRR) for the project expressway was 
24.0% compared with the 24.9% estimated at appraisal and 15.8% in the PCR (Table 
A11.5). The net present value (NPV) at 12% is CNY7.4 billion. The lower EIRR in the PCR 
resulted from  
 

(i) a high factor for economic and financial cost conversion and the inclusion of 
interest charges in the economic costs, 

(ii) not evaluating savings to traffic remaining on NH 318, and 
(iii) low diversion of traffic from the Chengdu–Chonging expressway in 2007. 

 
13. The reevaluated EIRR is close to that calculated at appraisal and reflects the large 
distance and time savings on the expressway and high initial traffic growth, especially in 
passenger vehicles. The Project is economically viable. 
 
14. Sensitivity analysis shows that the Project is robust to changes in costs and growth. 
Table A11.2 sets out the results. Even with a 20% reduction in traffic flows and a 50% 
increase in O&M costs, the Project still produces an EIRR of 21.9%, reflecting the high 
actual initial traffic flows. 
 
15. The VOC savings generated by the project expressway account for the major share 
of total benefits (64%), with passenger time cost savings contributing a further 18%, 
generated traffic savings contributing 14%; other benefits are minor. Of the total benefits, 
passenger vehicles receive over 82%. 
 

Table A11.2: Sensitivity Tests 
 

Test  EIRR 
 (%) 

NPV 
(CNY million) 

(a) Best Estimate  24.0 7,397.10 
(b) Benefits  -10% 22.9 6,183.24 
(c) Benefits  -20% 21.7 5,193.15 
(d) Traffic Growth  +10% 24.5 7,874.30 
(e) Traffic Growth -10% 23.1 6,322.50 
(f) Traffic Growth -20% 22.2 5,538.20 
(g) O&M costs  + 50% 23.6 6,974.50 
(h) Combination (g) and (f)  21.9 5,339.80 

CNY = yuan, EIRR = economic internal rate of return, NPV = net present value,  
O&M = operations and maintenance 

  Source: Operations Evaluation Mission estimates.
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F. County Roads Evaluation 
 
16. Five county roads of 302 km were upgraded in five counties under Nanchong 
municipality. The five counties were nationally or provincially designated poor counties. The 
construction of county roads began in October 1999 and was completed in October 2001. 
The cost for the upgrading the county roads was CNY31.8 million. Table A11.3 shows the 
details of the county roads. 
 

Table A11.3: County Roads 
 

Scope Length 
(km) 

Original Class Present Class Location 
(County) 

Dahe to Shengshui 57 Unclassified III Nanbu  
Lidu to Panlong 47 Unclassified III Jialing  
Yilong to Pingchang 84 Unclassified III Yilong  
Luoshi to Bailin 74 Unclassified III Yingshan  
Xichong to Shehong 40 Unclassified III Xichong  

Total 302    
km = kilometer.  
Sources: Sichuan Provincial Communications Department and Sichuan Chengnan Expressway 
Limited Liability Company. 

 
(i) Costs 
 

17. The cost of the country roads given by SCELLC and Nanchong Communications 
Department (NCD) averaged around CNY100,000/km. This was not in line with other data 
obtained by the Evaluation Mission from SPCD and that obtained for recent project 
preparatory TA and RRPs. Nor does it agree with the final cost estimate set out in the PCR, 
Appendix 4, which gives an average cost for the upgrading of local roads as 
CNY962,000/km. The average cost of upgrading an unclassified (or poor class IV) road to 
class-III standard given in recent Ministry of Construction estimates is in the order of 
CNY650,000/km, to construct from an earth track to class III is around CNY1 million/km. It 
would appear that the CNY100,000/km that was noted by NCD was only a portion of the 
true cost.3 For the purpose of the evaluation, the Ministry of Construction estimated cost per 
km for each road has been used (650,000 CNY/km) and converted to economic costs by 
using a 0.92 conversion to account for the high labor content. 
  

(ii) Benefits 
 
18. The only benefits considered were VOC benefits based on the traffic counts carried 
out during the Evaluation Mission. While there would be considerable consumer surplus 
benefits from decreased costs of agricultural benefits, change to more time-sensitive 
agriculture, among others (see Appendix 10 for more details), to avoid double counting, 
these benefits have been ignored.4 
 

                                                 
3 It is possible that this is the cost allocated to them by SPCD for other rural roads. 
4 Given the lack of data, it would be difficult to provide meaningful benefits of this type. 
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(iii) Evaluation 
 
19. Evaluation was carried out using the World Bank’s Roads Economics Decision 
(RED) model, as this is most suitable for low-class roads. The model uses highway design 
model relationships to estimate VOC costs. The EIRR was calculated for the two roads on 
which traffic was counted. The results show that the roads are economically viable even with 
the higher construction cost used. Table A11.4 sets out the results. 

 
Table A11.4: County Road Evaluation 

 
Road EIRR  

(%) 
NPV  

(CNY Million) @ 12% 
Luobai Road 24 53.81 
Lipan Road 31 63.08 

CNY= yuan, EIRR=economic internal rate of return, NPV= net present value  
Source: Operations Evaluation Estimates 

G. Total Project 
20. To obtain an evaluation of the expressway and the county roads, the benefits of the 
two county roads were calculated per km and it was assumed that these would also be 
achieved by the other three roads as inspection indicated that traffic volumes were within 
the range of the two studied on all roads. These total costs and benefits were then included 
with the expressway costs and benefits to obtain an overall evaluation. The resultant EIRR 
is 24.0% with an NPV at 12% of CNY7.4 million. The small change from the expressway 
EIRR reflects the small scale of the county road improvement benefits (4%) compared with 
the expressway (96%). 
 .



 

 

Year
Without Incremental Vehicle Value of Time Accident Generated Freight Transit Benefits of Total Net Benefit

Project Road Cost Operating Savings Savings Traffic Savings Local Roads Benefit
Costs Cost Savings

Base Network Capital Operation and Local
Maintenance Roads

1998 0.0 225.1 0.0 0.0 225.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (225.1)       
1999 0.0 313.8 0.0 0.0 313.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (313.8)       
2000 0.0 1,443.6 0.0 0.0 1,443.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1,443.6)    
2001 0.0 838.4 0.0 90.3 928.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (928.7)       
2002 0.0 1,531.6 0.0 90.3 1,621.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (1,621.9)    
2003 12.2 817.0 61.6 0.0 666.4 356.0 78.4 31.4 56.2 0.5 36.9 559.4 (307.0)       
2004 12.8 0.0 64.0 0.1 51.4 451.2 102.6 36.0 72.5 0.7 41.7 704.7 653.3        
2005 13.4 0.0 66.6 0.1 53.3 566.1 133.0 41.3 93.4 0.9 47.1 881.8 828.4        
2006 14.1 0.0 69.3 0.2 55.3 704.1 171.2 47.2 120.4 1.2 52.7 1096.9 1,041.5     
2007 14.8 0.0 72.1 0.2 57.4 869.6 219.0 54.0 155.2 1.6 59.0 1358.5 1,301.0     
2008 15.5 0.0 75.0 0.2 59.6 1067.6 278.8 61.5 200.0 2.1 66.1 1676.2 1,616.6     
2009 16.3 0.0 78.0 0.2 61.8 1303.9 353.4 70.1 257.7 2.8 74.1 2061.9 2,000.1     
2010 17.1 0.0 81.1 0.2 64.2 1585.4 446.2 79.7 332.1 3.6 83.0 2530.0 2,465.8     
2011 18.0 0.0 84.4 0.2 66.6 1920.2 561.5 90.5 428.1 4.6 90.4 3095.3 3,028.7     
2012 18.9 0.0 343.1 0.2 324.4 2317.6 704.6 102.7 551.7 5.9 98.6 3781.0 3,456.6     
2013 19.8 56.6 91.4 0.2 128.4 2788.7 881.9 116.3 711.0 7.5 107.4 4612.9 4,484.5     
2014 20.9 0.0 94.6 0.2 73.8 3022.2 962.5 118.9 753.4 9.0 117.1 4983.2 4,909.4     
2015 22.1 0.0 97.9 0.2 76.0 3275.2 1050.5 121.5 798.3 10.8 127.6 5384.0 5,308.0     
2016 23.3 0.0 101.3 0.2 78.2 3549.3 1146.4 124.1 845.9 13.0 135.3 5814.0 5,735.8     
2017 24.7 0.0 104.9 0.2 80.5 3846.0 1251.0 126.8 896.3 15.6 143.4 6279.2 6,198.8     
2018 26.0 0.0 108.6 0.2 82.8 4167.4 1365.2 129.6 949.7 18.6 152.0 6782.6 6,699.8     
2019 27.5 0.0 112.5 0.2 85.2 4515.5 1489.8 132.4 1006.4 22.3 161.1 7327.4 7,242.2     
2020 29.1 0.0 116.5 0.2 87.7 4892.4 1625.6 135.2 1066.4 26.6 170.8 7917.0 7,829.4     
2021 30.7 0.0 120.7 0.2 90.2 5300.6 1773.9 138.1 1129.9 31.8 181.1 8555.3 8,465.1     
2022 32.4 0.0 380.3 0.2 348.1 5742.6 1935.5 141.0 1197.3 37.9 191.9 9246.2 8,898.1     

PV in million yuan at
12% 72.1               3,303.7    397.7              109.3           3,738.6       6,906.9         2,072.5         304.4     1,495.8    23.0                333.1           11,135.8  7,397.1     

PV at outturn EIRR 21.1               2,244.9    112.8              69.1             2,405.8       1,504.4         422.7            79.5       308.3       0.0 86.9             2,405.8    0.0

PV distribution at EIRR (%) (1.00) 93.0 5.0 3.0 100.0 62.5 17.6 3.3 12.8 0.0 3.6 100.0 24.0
EIRR = economic internal rate of return, PV = present value.
Source: Operations Evaluation Mission

Annual Costs (million yuan) Annual Benefits

Table A11.5: Economic Evaluation of Total Project

With Project Costs
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FINANCIAL RE-ESTIMATION 
 

A.  General  

1. Sichuan Chengnan Expressway Limited Liability Company (SCELLC) was 
established on 28 July 1998. It is responsible for the construction, operation, and 
management of the expressway. The company has three shareholders—Sichuan Province 
High-Grade Roads Construction and Development Group Co. (SPHRCD), Chengdu Jintang 
Transport Company, and Suining Chuanzhong High-Grade Roads Limited Corporation. 
However, SPHRCD owns 97.5% of SCELLC’s share capital. 
 
2. The expressway started operating in December 2002. At the time of the operation 
evaluation mission (OEM), the expressway had been in operation for over 3 years. The OEM 
has updated the SCELLC financial projections based on the first 3 years of operation and 
using traffic projections discussed in Appendix 10 and further assumptions set out in this 
appendix. The financial projections in 2003 terms, the year of opening are presented in 
Table A12.3 and Table A12.4, along with the financial statements for 1998–2004 obtained 
from SCELLC.1 
 
3. The financial internal rate of return (FIRR) was reevaluated based on the latest 
financial and operational information from SCELLC and followed the same methodology as 
in the PCR. Capital cost was based on actual expenditures incurred for the Project, 
excluding interest and other financial charges during construction. The evaluation period 
covered the construction phase and 20 years of operation after the start of operations in 
2003. The residual value of the Project was calculated, as for the economic evaluation, from 
the assumed life of the major components of the works, including the cost of the pavement 
renewal and equipment replacement during the evaluation period. 
 
B. Assumptions for Financial Projections 

4. Project revenues comprised toll revenues and non-toll revenues. Actual revenues for 
2003–2005 were used. Toll rates were adjusted by SCELLC at the end of 2005 (Table 
A12.1). They were assumed to increase by 15% every 5 years in current terms to offset the 
impact of domestic inflation for the rest of the calculation period. The traffic volume 
projection is described in Appendix 10. Maintenance and other operating costs were based 
on the actual figures to 2005 and assumptions used in the PCR. Business tax was set at an 
effective rate of 5.5%2 and income tax was set at 15% with the assumption that it would 
attract the lower rate (33% for normal projects) as this was a project under the Western 
Development Plan. Income tax would also not be applied until 2012. 
 
5. The exchange rate was CNY8.28 to $1 in 1998 but is now CNY8.02. Inflation rates 
from 2005 onward are in Table A12.2. 

                                                 
1 SCELLC financial statements for 2005 and projections were given to OEM but, on inspection, they were found 

to contain many arithmetical errors and anomalies. They have, therefore, only been used to confirm actual toll 
revenues and operating costs in 2003–2005. Loan repayment schedules and disbursements set out in the 
PCR have been assumed.  

2  Includes education and construction tax. 
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Table A12.1: Expressway Toll Levels 
(CNY per vehicle-km) 

Expressway Year Length Vehicle Types and Toll Rates 

Lanes  km Type 1 Type 2 Type 3 Type 4 Type 5 

6 lanes 2003 18 0.4 0.76 1.44 2.04 2.56 

   0.45 0.9 1.35 1.8 2.25 

4 lanes 2005 190 0.3 0.57 1.08 1.53 1.92 

   0.35 0.7 1.05 1.4 1.76 

CNY = yuan, km = kilometer.    
Type 1 = car or small truck, Type 2 = small bus or medium-sized truck, Type 3 = large bus or large truck, 
Type 4 = super large bus or super large truck, Type 5 = trailer.  
Source: Sichuan Chengnan Expressway Limited Liability Company. 

 
Table A12.2  Inflation assumptions and projections 

 Calendar year 
 2005 2006 2007 2008 2009 2010 2011 2012 
Domestic inflation (%) 3.6 3.3 3.2 3.0 3.0 3.0 3.0 3.0 
International inflation (%) 3.0 2.8 1.9 1.9 1.9 1.9 1.9 1.9 

Source: Asian Development Bank inflation forecasts.  
 
6. Non-toll revenue is assumed to be 5% of toll revenue in the PCR but actual non-toll 
revenue in 2005 was only 1.2% of toll revenue. It is assumed to increase to 3% from 2006, 
rising to 5% by 2010. Non-toll revenue comes from associated services, including 
advertisement, transport services in parking areas and petrol stations, and leasing of 
communication facilities. SCELLC will explore ways to increase the revenues from 
associated services, including providing passenger and freight transport, and other logistics 
along the expressway. 
 
7. The maintenance costs were estimated in the PCR in consultation with SCELLC. 
These have been updated in the project performance evaluation report (PPER) to reflect 
actual maintenance and operating costs 2003-2005. Maintenance costs comprise costs for 
routine maintenance, major rehabilitation, and large-scale re-pavement. Based on the 
pavement life and traffic projected volume, large-scale re-pavement is scheduled in 2011 
and 2020 and will be carried out over 4 years. Routine maintenance costs were forecasted 
to increase by 5% from 2005 every 3 years in real terms. Operation costs include toll 
collection staff costs, material and utility costs, and management costs. No real increase 
was assumed for operating costs. All operating cost items were escalated by domestic 
inflation rate.  
 
8. Depreciation expenses were calculated using the straight-line method, assuming 30 
years of economic life for civil works and 10 years for equipment.  
 
9. Repayment of the Asian Development Bank loan is based on the prescribed 
schedules for the pool-based and the London interbank offered rate (LIBOR) - based portion 
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respectively, starting from 2003 with completion in 2022. The interest rate is assumed to be 
6.7% for the pool-based loan portion and 2% for the LIBOR-based loan portion. The 
domestic loans are from the China Development Bank and the China Construction Bank 
(CCB). SCELLC agreed with CCB to reschedule the loans, including converting the short-
term loan of CNY220 million to a long-term loan, to reduce the pressure of loan repayment 
in the early years of operation. The long-term domestic loans will be repaid during from 2003 
to 2018 with an interest rate of 5.76%. 
 
C. Projected Financial Performance 

10. Financial ratio covenants for SCELLC include a working ratio of not more than 15% 
and debt service ratio of not less than 1.2 from 2004 onward. Based on the revised traffic 
forecast and other assumptions, the financial projections indicate that SCELLC will not 
comply with the working ratio covenant until 2007 and the debt service coverage ratio 
covenant until 2010. SCELLC is experiencing operating losses during its initial years of 
operation. The toll level from 2003–2005 was lower than the CNY0.35 per ton-km proposed 
at appraisal, which has contributed to the difficulties of SCELLC in its initial years of 
operation. This had required additional equity. The financial projection indicates that 
SCELLC’s financial performance will become increasingly better as traffic grows. From 2011 
onwards, SCELLC will begin dividend payments. 
 
11. The recommendations in the PCR are endorsed. To improve financial performance, 
SCELLC should explore ways to generate more non-toll revenues from associated services 
and further investigate acquiring more nongovernment equity investment. The provincial 
government should ensure the full contribution of equity to SCELLC that was envisaged for 
project implementation. The Sichuan Provincial Communications Department and the 
Sichuan provincial government should consider making further reasonable adjustments to 
the expressway toll level in real terms. 
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Income Statements 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Operating Revenues

Toll Revenue 0 0 0 0 0 166 211 256 313 346
Other Revenues 0 0 0 0 0 3 4 8 9 17

Total Operating Revenues 0 0 0 0 0 169 215 264 322 363
Less: Business Tax (5.5%) 0 0 0 0 0 9 12 15 18 20

Net Operating Revenue 0 0 0 0 0 161 203 249 304 343
Operating Expenses

Operation Costs 0 0 0 0 0 33 34 35 36 37
Maintenance Costs 0 0 0 0 0 8 8 8 9 9
Depreciation 0 0 0 0 0 127 201 201 201 201
Total Operating Expenses 0 0 0 0 0 168 243 244 246 247

Operating Income 0 0 0 0 0 (7) (40) 5 58 96
Total Interest Expenses 0 0 0 0 0 107 209 201 193 185

Income before Income Tax 0 0 0 0 0 (114) (249) (197) (135) (89)
Income Tax (15%) 0 0 0 0 0 0 0 0 0 0

Net Income 0 0 0 0 0 (114) (249) (197) (135) (89)
Cash Flow Statements 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Cash Flow from Operation 0 0 0 0 0 13 (48) 4 66 112
Net Income after Income Tax 0 0 0 0 0 (114) (249) (197) (135) (89)
Depreciation 0 0 0 0 0 127 201 201 201 201

Cash Inflows from Financing 400 983 1,080 1,348 2,004 979 529 385 385 385
ADB Loan 0 140 477 610 467 332 44 0 0 0
Domestic Loans 373 741 187 370 200 329 484 0 0 0
Equity Contribution 28 102 191 367 787 319 0 385 385 385
Short-term Loan 0 0 225 0 550 0 0 0 0 0

Total Sources of Funds 400 983 1,080 1,348 2,004 992 481 389 451 497
Capital Expenditures 266 371 1704 990 1808 965 0 0 0 0
Principal Repayment 0 0 0 75 0 494 329 117 126 140

ADB Loan 0 0 0 0 0 12 39 43 48 52
Domestic Loans 0 0 0 0 0 2 70 74 78 88
Short-term Loan 0 0 0 75 0 480 220 0 0 0

Increase in Working Capital 14 430 (486) 114 (47) (307) 88 51 31 118
Dividends Paid 0 0 0 0 0 0 0 0 0 0

Total Application of Funds 280 881 1,218 1,179 1,761 1,151 417 168 157 259
Net Cash Flows 121 182 (138) 168 243 (159) 64 221 294 238

Operating Balance 0 121 302 164 333 242 83 147 368 662
Closing Balance 121 302 164 333 576 83 147 368 662 900

Balance Sheets 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Current assets 134 752 464 596 928 381 151 373 668 907
Cash 121 302 164 332 575 83 147 368 668 900
Account Receivable 14 449 300 259 352 12 4 5 6 7
Other Current assets 0 1 0 6 1 285 0 0 0 0
Fixed Assets 0 2 2 2 2 3,776 6,104 6,104 6,104 6,104

Less Accumulated Depreciation 0 0 0 0 0 127 328 529 729 930
Net Fixed Assets 0 2 2 2 2 3649 5776 5575 5374 5173
Work in Progress 266 636 2341 3330 5139 2043 0 0 0 0

Total Assets 400 1,391 2,807 3,929 6,069 6,072 5,927 5,948 6,042 6,081
Current Liabilities 0 7 568 343 1029 516 200 150 120 2

Account Payable 0 7 343 193 329 296 200 150 120 2
Short-term Loan 0 0 225 150 700 220 0 0 0 0

Long-term Loans 373 1,254 1,918 2,898 3,565 3,878 4,297 4,180 4,054 3,914
Equity 28 130 321 689 1,476 1,679 1,430 1,618 1,868 2,164

Paid-in-capital 28 130 321 689 1,476 1,794 1,794 2,179 2,564 2,949
Retained Earnings 0 0 0 0 0 (115) (364) (561) (696) (785)

Total Liabilities and Equity 400 1,391 2,807 3,929 6,069 6,072 5,927 5,949 6,043 6,081
Return on Equity (%) (17) (12) (7) (4)
Working Ratio (%) 21 17 15 14
Debit Service Coverage Ratio 0.5 0.6 0.8 0.9

ADB= Asian Development Bank.
Source: Sichuan Chengnan Expressway Limited Liability Company for 1998-2004. Projections are Operations 
Evaluation Mission and consultant estimates.

Table A12.3: SCELLC Financial Statements
Past and Projections

(CNY million)
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Income Statements 2007 2008 2009 2010 2011 2012 2013 2014
Operating Revenues

Toll Revenue 346 379 414 558 641 693 735 772
Other Revenues 17 19 21 28 32 35 37 39

Total Operating Revenues 363 398 435 585 674 727 772 810
Less: Business Tax (5.5%) 20 22 24 32 37 40 42 45

Net Operating Revenue 343 376 411 553 637 687 729 766
Operating Expenses

Operation Costs 37 38 39 41 42 43 44 46
Maintenance Costs 9 10 11 11 11 12 12 13
Depreciation 201 201 201 201 204 213 216 220
Total Operating Expenses 247 249 251 252 257 268 273 278

Operating Income 96 127 160 301 380 419 456 488
Total Interest Expenses 185 175 166 155 144 132 120 106

Income before Income Tax (89) (48) (5) 146 236 287 337 381
Income Tax (15%) 0 0 0 0 0 43 50 57

Net Income (89) (48) (5) 146 236 244 286 324
Cash Flow Statements 2007 2008 2009 2010 2011 2012 2013 2014

Cash Flow from Operation 112 153 195 347 439 457 503 544
Net Income after Income Tax (89) (48) (5) 146 236 244 286 324
Depreciation 201 201 201 201 204 213 216 220

Cash Inflows from Financing 385 0 0 0 0 0 0 0
ADB Loan 0 0 0 0 0 0 0 0
Domestic Loans 0 0 0 0 0 0 0 0
Equity Contribution 385 0 0 0 0 0 0 0
Short-term Loan 0 0 0 0 0 0 0 0

Total Sources of Funds 497 153 195 347 439 457 503 544
Capital Expenditures 0 0 0 0 90 289 96 99
Principal Repayment 140 146 162 168 186 204 212 222

ADB Loan 52 58 64 70 78 86 94 104
Domestic Loans 88 88 98 98 108 118 118 118
Short-term Loan 0 0 0 0 0 0 0 0

Increase in Working Capital 118 1 1 3 2 1 1 1
Dividends Paid 0 0 0 0 300 300 300 400

Total Application of Funds 259 146 162 171 578 793 609 721
Net Cash Flows 238 6 33 176 (138) (336) (106) (178)

Operating Balance 662 900 906 939 1115 977 641 535
Closing Balance 900 906 939 1115 977 641 535 357

Balance Sheets 2007 2008 2009 2010 2011 2012 2013 2014
Current assets 907 914 948 1,126 990 655 549 372
Cash 900 906 939 1,115 977 641 535 357
Account Receivable 7 8 8 11 13 14 15 15
Other Current assets 0 0 0 0 0 0 0 0
Fixed Assets 6,104 6,104 6,104 6,104 6,194 6,483 6,579 6,678

Less Accumulated Depreciation 930 1,131 1,332 1,533 1,737 1,950 2,166 2,386
Net Fixed Assets 5,173 4,973 4,772 4,571 4,458 4,533 4,412 4,292
Work in Progress 0 0 0 0 0 0 0 0

Total Assets 6081 5,888 5,719 5,697 5,447 5,188 4,962 4,665
Current Liabilities 2 2 2 3 3 3 3 3

Account Payable 2 2 2 3 3 3 3 3
Short-term Loan 0 0 0 0 0 0 0 0

Long-term Loans 3,914 3,768 3,606 3,438 3,252 3,049 2,837 2,615
Equity 2,164 2,116 2,111 2,257 2,193 2,136 2,122 2,047

Paid-in-capital 2,949 2,949 2,949 2,949 2,949 2,949 2,949 2,949
Retained Earnings (785) (833) (838) (692) (756) (813) (827) (902)

Total Liabilities and Equity 6,081 5,887 5,720 5,697 5,448 5,188 4,962 4,664
Return on Equity (%) (4) (2) 0 6 11 11 13 16
Working Ratio (%) 14 13 12 9 8 8 8 8
Debit Service Coverage Ratio 0.9 1 1.1 1.6 1.8 1.8 1.9 2

ADB= Asian Development Bank.
Source: Sichuan Chengnan Expressway Limited Liability company for 1998-2004. Projections are Operations 
Evaluation Mission consultant estimates.

Table A12.3: SCELLC Financial Statements
Past and Projections

(CNY million)
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D. Financial Internal Rate of Return 

12. The FIRR after income tax was recalculated as 7.3% before tax and 6.8% after (Table 
A12.4), compared with 8.3% after tax estimated at appraisal and 5.7% estimated in the PCR. 
The variation from appraisal was mainly because of (i) the higher-than-expected capital costs 
for the Project, (ii) lower traffic volumes in the early years of operation, (iii) higher operation and 
maintenance (O&M) costs, and (iv) lower toll rates compared to those estimated at appraisal. 
The increase over the PCR is because of higher initial traffic volumes and lower income tax.  
 
13. The after-tax weighted average cost of capital (WACC), in real terms, was calculated, as 
in the PCR, using the actual capital mix and cost of various sources of financing. The WACC 
was 4.6%. Since the Project’s recalculated FIRR was higher than the WACC, the Project is 
considered financially viable. 
 
14. Sensitivity analysis was conducted to test the impact of variations in traffic, O&M cost, 
and toll levels. The Project would remain viable with a 20% increase in O&M expenses 
combined with a 20% decrease in toll level. 

 
 

Year Business Net Income Net Cash Flow
Capital O&Mª Total Toll Non-Toll Total Tax Cash Flow Tax After Income Tax

1998 230.2 230.2 (230.2) (230.2)
1999 323.9 323.9 (323.9) (323.9)
2000 1,519.7 1,519.7 (1,519.7)     (1,519.70)               
2001 893.2 893.2 (893.2) (893.2)
2002 1,641.5 1,641.5 (1,641.5)     (1,641.5)                 
2003 871.5 41.0 912.5 166.0 3.3 169.3 9.3 (752.5) (752.5)
2004 0.0 41.0 41.0 211.0 4.2 215.2 11.8 162.4 162.4
2005 41.0 41.0 256.0 7.7 263.7 14.5 208.2 0.0 208.2
2006 41.4 41.4 312.5 9.4 321.9 17.7 262.8 0.0 262.8
2007 41.4 41.4 345.9 17.3 636.2 20.0 301.8 0.0 301.8
2008 41.4 41.4 379.1 19 398.1 21.9 334.8 0.0 334.8
2009 41.8 41.8 414.1 20.7 434.8 23.9 369.0 0.0 369.0
2010 41.8 41.8 557.6 27.9 585.5 32.2 511.4 0.0 511.4
2011 735.0 41.8 115.3 641.5 32.1 673.6 37.0 521.2 0.0 521.2
2012 227.9 42.3 270.2 692.8 34.6 727.4 40.0 417.2 10.8 406.5
2013 73.5 42.3 115.8 735.1 36.8 771.9 42.5 613.6 41.7 572.0
2014 73.5 42.3 115.8 771.9 38.6 810.4 44.6 650.1 48.6 601.5
2015 42.7 42.7 932.0 46.6 978.6 53.8 882.1 85.4 796.6
2016 42.7 42.7 969.3 48.5 1,017.8 56.0 919.1 93.1 826.0
2017 42.7 42.7 1,018.6 50.9 1,069.5 58.8 967.9 102.6 865.3
2018 43.2 43.2 1,059.3 53 1,112.3 61.2 1,007.9 111.1 896.7
2019 43.2 43.2 1,101.7 55.1 1,156.8 63.6 1,049.9 119.5 930.5
2020 73.5 43.2 116.7 1,482.0 74.1 1,556.1 85.6 1,353.8 166.3 1,187.5
2021 227.9 43.7 271.6 1,541.3 77.1 1,618.3 89.0 1,257.7 153.3 1,104.3
2022 (1,868.9) 43.7 (1,825.2) 1,602.9 80.1 1,683.0 92.5 3,415.7 198.2 3,217.5

FIRR (before income tax) 7.3% (income tax) 6.8%
CNY = yuan, FIRR = financial internal rate of return, O&M = operation and maintenance.
ªRepavement costs are treated as capital costs.
Source: Sichuan Chengnan Expressway Limited Liability, Asian Development Bank and consultant estimates.

Costs of Revenues

Table A12.4: Financial Internal Rate of Return

 
 



MANAGEMENT RESPONSE TO THE PROJECT PERFORMANCE EVALUATION 
REPORT FOR THE CHENGDU-NANCHONG EXPRESSWAY PROJECT IN  

THE PEOPLE’S REPUBLIC OF CHINA (Loan 1638-PRC) 
 
 
 

On 2 January 2007, the Director General, Operations Evaluation Department, received 
the following response from the Managing Director General on behalf of Management: 
 
 

A. Overall Assessment 
 
1. Management appreciates OED preparation of an evaluation of the 
Chengdu-Nanchong Expressway Project. It is noted that the Project Performance 
Evaluation Report (PPER) rated this project as successful, but close to the lower 
limit of the highly successful rating, and that the Project is assessed as highly 
relevant, highly effective, highly efficient and likely to be sustainable. It is also 
noted that no issues are foreseen that could significantly downgrade the project 
assessment. 
 
B. Findings, Lessons Identified, and Follow-Up Actions 
 
2. With respect to the issue of using preliminary design documents as the 
basis for bidding documents, we note that this has been resolved following 
legislation issued in 2002 by the Ministry of Construction. We will continue our 
dialogue with the Government to ensure that bidding on ADB and domestically-
financed projects only starts after the completion of detailed design. 
 
3. On the issue of the inclusion of the local road component that linked to 
the expressway, we agree with the PPER’s observation that it would have been 
preferable for the Sichuan Provincial government to assume responsibility for 
servicing and repaying this part of the loan rather than passing it on to Sichuan 
Chengnan Expressway Limited Liability Company. We note the reference in the 
PPER to the findings of the recent OED Study on poverty targeting. We note that 
OED recognized that the scope for stand-alone local roads projects is limited by 
government policy in PRC that requires any project financed by international 
financing institutions to be able to service and repay the loan. 
 
4. The PPER confirms several resettlement-related lessons that were 
identified in the Project Completion Report (PCR) and are common to many 
transport projects in PRC. These lessons have been evident for sometime. 
Accordingly, ADB’s responsible sector division (EATC), in collaboration with 
ADB’s PRC Resident Mission and the Environment and Social Safeguards 
Division (RSES), has strengthened the procedures for handling resettlement 
issues in new projects approved after 2002 when ADB’s Operations Manual F2, 
Involuntary Resettlement, was amended. Specifically (i) EATC actively pursues 
updates of resettlement plans from executing agencies (EAs) based on detailed 
design and measurement surveys; (ii) EATC has standardized its requirements 
for internal and external monitoring of resettlement; (iii) EATC recommends the 
establishment of resettlement management information systems for large 
expressway and railway projects; and, (iv) following the recruitment of an 
additional resettlement specialist in the East Asia Department (EARD), EATC will 



include a resettlement specialist in review missions for projects under its 
administration, thereby enabling more effective supervision. 
 
5. We support the proposed time-bound follow-up actions relating to road 
safety and to private sector participation and will advise the Sichuan Provincial 
Communications Department and the Sichuan Chengnan Expressway Limited 
Liability Company to implement these actions. 
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