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EXECUTIVE SUMMARY 
 

 
The Hebei Roads Development Project was the 13th Asian Development Bank (ADB) 

loan to the road sector and the 10th ADB-financed expressway project in the People’s Republic 
of China (PRC). It was also the ninth road sector project situated in the northern and eastern 
part of the PRC and the second ADB loan for an expressway project in Hebei Province. The 
expected long-term impact of the Project was to promote economic growth (primary objective) 
and reduce poverty (secondary). The expected project outcomes were (i) more efficient north-
south movement of freight and passengers from the provincial boundaries of Hebei Province 
with Tianjin municipality and Shandong Province; (ii) improved access to officially designated 
poverty counties and villages, and (iii) improved institutional capacity. ADB approved $180 
million, of which $167 million was disbursed. 
 

The Project is rated highly relevant. It directly supported five of seven ADB strategic 
priorities in the road sector from 1997–2003. The 141-kilometer (km) dual four-lane expressway 
was fully consistent with government priorities in upgrading and expanding the National Trunk 
Highway System─Beijing-Tianjin-Shanghai economic growth corridor. While the project is 
situated in the more developed coastal region, substantial poverty still remains in the rural areas 
because of (i) largely dry land with little rain, and (ii) saline land with poor soil . A local road 
component to complement the expressway linked the poor agricultural areas to highway 
development and growth centers. It was the first time in the PRC that an ADB-assisted road 
project included a poverty reduction component and ADB support for the design was 
appropriate. The Hebei Provincial Communications Department (HPCD) also noted that 
integrating expressways with the nearby road network was an innovation. The project 
preparatory technical assistance (TA), which is rated successful, went into considerable detail to 
incorporate the connector road components and undertook surveys using participatory rural 
appraisal (PRA) techniques. It was the first time that techniques were used in an ADB 
expressway project in the PRC. 
 

The Project is assessed highly effective. Most of the expected outcomes indicated in the 
project framework were realized. The significant delay in completing the expressway component 
was outside the Project’s control and had no impact on the timing and quality of outcomes. 
Road utilization levels have improved over time. Annual average daily traffic (AADT) on the 
expressway was slightly lower than the appraisal forecast but better than estimates at project 
completion. The estimated expressway capacity of 40,000 vehicles per day (vpd) is expected to 
be achieved in 2020. The vehicle mix shows a recent shift toward large and heavy vehicles. 
AADT on the county connector roads averaged 3,416 vpd in 2006 compared with 2,352 vpd in 
2000. Other benefits continue to be in line with expectations. The expressway was performing 
adequately in terms of roughness (IRI 2.5 m/km), ability to carry traffic, and general operational 
features, and was allowing vehicles to travel at significantly higher speeds and at lower vehicle 
operating costs. The average roughness of the county connector roads was about 3.5–4.5 m/km 
compared with 6–8 m/km before the project. Travel times were substantially reduced along the 
county connector roads due to higher vehicle speeds. For example, travel time along the ADB-
financed Nanpi to Haixing route was cut by half. Nonetheless, the Operations Evaluation 
Mission (OEM) noted that ADB contributions to its key integrated poverty component were 
reduced: (i) a decrease in ADB-financed county connector roads from five (230 km) to two (100 
km), and (ii) use of government financing in all village roads. 

 
The Project is highly efficient. The expressway and county connector and village roads 

components are rated highly efficient. The economic internal rate of return (EIRR) for the 
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expressway was recalculated at 21.2% compared with the estimated 21.5% at appraisal and 
19.2% at completion. The EIRR for the ADB-financed connector road from Botou to Haixing 
through Nanpi was 18.8% on average. The overall EIRR for the five county connectors roads is 
recalculated at 17.7% while the reestimated EIRRs for the Government-financed county 
connector roads averaged 15.6%. 

 
Unquantified socioeconomic benefits were significant in the influence areas. The 

expressway provided a catalyst for key economic transformation and social development in 11 
Hebei counties, 7 of which are national poverty counties. It also helped Cangzhou, a key 
beneficiary city, to retain its share of provincial gross domestic product (GDP), which averaged 
8.5% from 2000 to 2004 (fifth among 11 cities) and supported an export industry that accounted 
for 5% of the provinces’ export trade value. The counties along the project expressway 
experienced rapid development, in particular Botou, Cangxian, Dongguang, and Qingxian. 
Annual growth in GDP per capita during 2001–2004 averaged 17.2% for counties along the 
expressway compared with 15.6% for counties along county connector roads. Botou, a 
nonpoverty county adjacent to the expressway and an ADB-financed county connector road 
recorded a higher 27% growth compared with 7% from 1998 to 2001. Per capita GDP growth in 
counties traversed by the ADB-financed Botou-Haixing connector road ranged from 13% to 27% 
for nonpoverty counties and 11% to 20% for poor counties. The county connector and village 
roads generated local structural changes in nine counties, of which seven are poverty counties. 
Enhanced road passability and increased traffic density helped ease access to and use of 
passenger and freight transport. The project counties and villages experienced (i) economic 
transformations such as diversification of industry and development of enterprises; (ii) 
expansion in trade, including establishment of small shops and markets; (iii) increased tourism; 
(iv) changes in sources of income and employment patterns; (v) changes in agriculture structure 
including irrigation and diversification of produce; (vi) improved access to education and health 
services; and (vii) increased access to transport, credit, and other public services. These in turn 
contributed to (i) increased economic activity and productivity, (ii) enhanced per capita income, 
and (iii) better quality of life. 
 

The Project is likely to be sustainable. The expressway is well-maintained. Ongoing 
improvements aimed at reducing overloading and improving road safety are being given priority. 
Since the quality of civil works and maintenance is sound, the expressway should last for its full 
economic life. High economic growth in the project areas will help ensure traffic projections are 
achieved. The recalculated financial internal rate of return of the expressway is 13.4%. 
Generated cash flow from expressway operations is sufficient to cover management operations, 
capital outlays for routine and spot maintenance, and debt service on the ADB loan. 
Maintenance of the expressway was ongoing at the time of the OEM and it appears likely that 
this will continue. The Hebei Jing-Hu Expressway Management Office (JHEMO), which is 
responsible for the operation and maintenance of the expressway, has sufficient institutional 
and human resources for effective management. While JHEMO remains a public institution, a 
modest step toward commercialization and corporatization of expressway operations was 
achieved. Nevertheless, toll revenues are remitted to the provincial government and an annual 
operating expense budget allocated. The county connector and village roads are also likely to 
be sustained. The quality of civil works for both connector roads is also good. The budget for 
maintenance comes from contributions from the national Government, the city finance budget, 
the county finance budget, and donations from farmers. Some routine maintenance on village 
roads is undertaken by the farmers. The OEM observed that parts of some village roads will 
need minor maintenance. 

 



  

 

vi  

The partly satisfactory performance of ADB was marked by frequent changes in ADB 
personnel. The performance of both the executing and implementing agencies is rated 
satisfactory. The resettlement process was implemented and monitored satisfactorily with 
limited ADB supervision. On the standard evaluation criteria of relevance, effectiveness, 
efficiency, and sustainability, the OEM’s overall assessment of the Project is highly successful. 
 

Two relevant issues for the future are vehicle overloading and road safety. The number 
of large trucks on the expressway is increasing and overloading is significant. To ensure that the 
expressway does not deteriorate prematurely from overloading, vehicle load limits must be 
strictly enforced. Right now, HPCD should ensure that overloading fines are able to serve as 
deterrent to overloading. To encourage safe driving and keep accidents at a low rate, there 
should be more public awareness campaigns and additional road signs along the country 
connector roads informing drivers of speed zones, dangerous curves, pedestrian crossing, etc. 
 

Project experience highlights the benefit of integrating an expressway with nearby local 
road networks. In the case of ADB Loan 1617, connectivity maximized impacts by stimulating 
local economic transformations and social development. Although economic development was 
initiated by improved connectivity in the project areas, the OEM also observed that that was 
further advanced by complementary investments and local area development. In respect to 
deepening the process of corporatization and commercialization of expressway organizations, 
project lessons show the need for a high level of commitment and strong sense of ownership. 
This need must be acknowledged at the highest executive authority of both implementing 
agencies of the Government and in ADB. For expressways with accompanying poverty 
reduction components, project experience emphasizes the need for ADB to carefully identify 
and then clearly specify its county and village road program at appraisal to enhance usage of 
allocated loan amount for local roads. In the case of this Project, the Government would have 
constructed the county or village roads, with or without ADB assistance, as three of the five 
county connector roads were being built using government funds before loan effectiveness. In 
the same context, despite ADB’s preparatory assistance, implementation of the village roads 
was financed by the Government. The mix of commercial viability and poverty reduction 
components complicated implementation. While government policy limits the scope for stand-
alone poverty reduction projects, the poverty component, like the one implemented under the 
Project, would be a lot more effective if it were implemented on a stand-alone basis. Project 
administration and attribution of project impacts to village roads could be strengthened if 
selection provided for more contiguous routes rather than short lengths of dispersed roads. 
  
 Follow-up actions for the Government are to (i) ensure that fully operational weigh-in-
motion detectors are in full service as soon as possible at all entry points to the expressway; (ii) 
build storage and parking areas to offload overloaded vehicles; (iii) fines must require vehicles 
that do the most damage to pay commensurately; and (iv) reinforce traffic safety, set up traffic 
lights at crossings with a heavy flow of pedestrians, and provide more signs on the county 
connector roads. 
 
 
 

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

A. Evaluation Purpose and Process 

1. The Hebei Roads Development Project (the Project) in the People’s Republic of China 
(PRC) was selected as part of the annual sample of completed projects to be evaluated by the 
Operations Evaluation Department (OED) of the Asian Development Bank (ADB). Timing of the 
project performance evaluation report (PPER) was advanced to coincide with two significant 
broader evaluations on the PRC, (i) a sector assistance program evaluation on the transport 
sector, and (ii) a country assistance program evaluation that will cover ADB assistance from 
1998 to the present. The Operations Evaluation Mission (OEM) visited the PRC from 12 to 21 
June 2006, about 2.5 years after project completion in December 2003 and 1.2 years after the 
project completion review mission. By the time of the OEM, the about 5 years of operation since 
completion of civil works provided a satisfactory basis for evaluating performance. 
 
2. The evaluation draws on a review of project documents, other relevant studies, and 
discussions with ADB staff and with the Hebei Provincial Communications Department (HPCD), 
the Hebei Jing-Hu Expressway Management Office (JHEMO), and the Hebei Academy of Social 
Science in Shijiazhuang and Cangzhou cities. Field interviews and observations were carried 
out at the Hebei Jing-Hu expressway and its related facilities, the G-104 national highway, and 
selected project connector roads. Traffic was counted on five county connector roads to update 
traffic data while a rapid social assessment validated resettlement aspects and updated 
changes in socioeconomic conditions in the road influence areas. A copy of the draft PPER was 
circulated among the concerned ADB departments and those of the Borrower, and their 
comments incorporated and acknowledged where relevant. 
 
3. The project completion report (PCR) circulated in June 2005 rated the project as highly 
successful.1 In establishing the basis for success, the PCR made an effort to comprehensively 
identify and discuss relevant impacts, lessons, and issues. The project was considered highly 
relevant with realized benefits that are likely to be sustained. While not specifically stated in the 
PCR, the project was considered highly effective and highly efficient with the realization of the 
expected outcomes indicated in the project framework and the relatively high financial and 
economic viability of the expressway component.2 
 
4. The analyses showed limited attention to details on the local roads or poverty reduction 
component. While focus on monitoring the total physical achievements of the Government of the 
PRC and ADB was appropriate and understandable due to complexity of the data source, the 
PCR could have done more to document the poverty impacts. It did not point out reduced ADB 
contributions reflected in (i) a decrease in ADB-financed county connector roads from five 
(about 230 km) to two (about 100 km); and (ii) the use of Government financing to implement all 
village roads. While ADB’s project preparatory technical assistance (TA) did all the work to 
prepare a poverty alleviation component, its implementation was mostly Government financed 
(para. 11). The socioeconomic evaluation did not clearly state what the cause of the impact was 
and that observed trends and growth do not merely reflect a general pattern of growth in the 
PRC. The PCR gave incomplete or inconsistent information on the connector roads in terms of 
cost data, location of project roads, traffic, etc. It did not recalculate the economic internal rate of 
return (EIRR) for the two ADB-financed connector roads. 
                                                 
1 ADB. 2005. Project Completion Report on the Hebei Roads Development Project in the People’s Republic of 

China. Manila. The project completion report review was undertaken on 27 March–1April 2005. 
2 It was difficult to see how the overall PCR rating was derived since it did not rate the Project in the usual manner by 

looking at the individual score in each category, i.e., relevance, efficacy, etc. 
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B. Expected Results 

5. The expected longer term impact of the Project was to promote economic growth 
(primary objective) and reduce poverty (secondary objective) within its zone of influence in 
Hebei Province (see Map). The expected project outcomes were (i) more efficient north-south 
movement of freight and passengers from the provincial boundaries of Hebei with Tianjin 
municipality and Shandong Province; (ii) improved access to officially designated poverty 
counties and villages; and (iii) improved institutional capacity (i.e., build capacity in and 
corporatize the expressway agency). 
 
6. The expected outputs were (i) construction of a 140-kilometer (km) north-south 
expressway (including civil works, equipment, land acquisition, and resettlement and capacity 
building); (ii) upgrading of 230 km of county connector roads with east-west orientation adjoining 
the expressway (civil works, land acquisition, and resettlement); and (iii) construction to paved 
standard of about 110 km of village access roads feeding into the county connector roads. The 
Project integrates a commercial expressway with adjacent road networks. The local roads were 
to complement the expressway in bringing benefits to poor rural residents. The Project forms a 
section of the Government’s national trunk highway system (NTHS). As envisaged, it will benefit 
local economic centers, cities, and towns comprising 3 urban districts and 14 counties, including 
links to 9 officially designated poor counties. The project area covers 14,946 km² or about 6% of 
Hebei’s total land use, which is predominantly agricultural with isolated rural residents 
accounting for 93% of the population.3 
 
7. The project framework provided some relevant targets to measure achievements in 
terms of outcomes and outputs. While it is difficult to accurately estimate economic growth in a 
rapidly changing situation, providing for periodic growth targets on each city and county where 
impact was observed would have provided a transparent basis to assess performance at those 
levels. In addition to per capita income, some social indicators to monitor the direct effects of the 
roads and indirect effects on welfare could have been identified.4 
 

II. DESIGN AND IMPLEMENTATION 

A. Formulation 

8. The Project was originally formulated under the Government’s Eighth and Ninth Five-
Year Plan (1991–1995 and 1996–2000, respectively) and aimed to upgrade and expand the 
national highway network including developing the NTHS. 5  Local agencies completed a 
feasibility study for the Project in 1996.6 The same agency that prepared the feasibility study 
undertook the detailed design for the expressway. A resettlement plan for the expressway and 
an environmental impact assessment (EIA) were also undertaken. 
 
9. ADB agreed to consider financing the expressway after it discussed with the 
Government an increase in the project scope to include a poverty reduction component. This 
component included (i) upgrading county connector roads linking principal market centers to the 
                                                 
3  In 1995, total population in the project areas was 4.7 million. 
4  An updated design and monitoring framework is presented in Appendix 5. 
5  The NTHS is a system of interprovincial expressways and high-grade highways comprising 12 key road transport 

corridors totaling about 30,000 km that are to be built during a 20-year period up to 2010. The objective of the 
NTHS is to link provincial capitals and cities with populations of 500,000 or more. The NTHS is expected to be 
completed by 2007. 

6  The Hebei Provincial Communications Planning and Design Institute prepared the feasibility study and the 
environmental impact assessment was by the Highway Research Institute of the Ministry of Communications. 
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project expressway; and (ii) improving accessibility for some poor villages through the 
construction of all-weather access roads from these villages to the county connector roads, and 
to public services and facilities beyond. It was the first time in the PRC that an ADB-assisted 
road project included a poverty reduction component. 
 
10. To further the work undertaken by the Government and incorporate the request of ADB 
for a poverty reduction component, the feasibility study was reviewed in 1996 under an ADB-
funded project preparatory TA.7 The TA reviewed the feasibility of the 140 km controlled-access 
tolled expressway, and identified about 230 km of county connector roads (that intersected with 
and fed traffic to the expressway) and about 110 km of village roads (that would connect to the 
county connector roads). The county connector roads were to improve economic opportunities 
in nine counties, which were nationally classified as targets for poverty reduction.8 The village 
roads connected about 168 villages to the county connector roads. 
 
11. The TA, which is considered successful, undertook a thorough analysis of the Project 
including the additional poverty reduction component requested by ADB. The TA went into 
considerable detail on incorporating a village access roads component and undertook several 
surveys using participatory rural appraisal (PRA) techniques. PRA techniques involving villagers 
living within the zone of influence of the Project were used to confirm the desirability of 
incorporating the village access roads into the Project. This was the first time in the PRC, under 
an ADB-financed expressway project, that PRA techniques were used.9 Project formulation to 
incorporate the poverty reduction component was due largely to the detailed analysis of the TA 
consultants.10 
 
12. The Project was formulated using the findings of ADB missions, information provided by 
the Government, discussions with other funding agencies, and the recommendations of the 
feasibility study and the TA consultants. In formulating the Project,11 ADB followed standard 
approaches to implementation arrangements, consulting services, and procurement. This 
included the use of both international competitive bidding (ICB) and local competitive bidding 
(LCB) procedures. The Project was designed and supervised by a national consultant with the 
assistance of an international consultant. The international consultant also trained HPCD staff to 
enhance institutional development. Policy dialogue during project formulation focused on (i) 
improving highway design standards (ii) increasing the level of user cost recovery (iii) mobilizing 
private sector financing (iv) corporatizing management and operation of expressway entities (v) 
improving road safety standards and (vi) strengthening institutional capacity. 
 
B. Rationale 

13. The project rationale reflected both the investment program of the Government of the 
PRC for addressing transport constraints on economic activity and developing a NTHS linking 
provincial capitals, and the country assistance strategy of ADB to support infrastructure 
                                                 
7  ADB. 1996. Technical Assistance to the People’s Republic of China for the Hebei Roads Development Project 

(Financed by the Japan Special Fund).Manila (TA 2663-PRC, approved on 16 October). 
8  In the mid-1990s, the PRC launched a poverty reduction plan aimed at eradicating poverty by the end of the 

decade. Some key features of the program included subsidized loans, food-for-work infrastructure schemes, and 
various grants, which were targeted to 592 nationally designated poor counties. 

9 Although the concept is now used in Hebei , the techniques are not fully understood and HPCD indicated it needed 
further assistance for PRA to be used successfully in other projects. 

10 In hindsight, while selection of the project village roads properly reflects need, the noncontiguous locations and 
short lengths of these roads did not ensure a concentration or synergy of impacts (paras. 32 and 54). 

11 The loan Fact-Finding Mission was from 7 to 22 April 1997, and the Appraisal Mission was from 2 to 14 July 1997. 
ADB’s Board of Directors approved the Project on 18 June 1998. 
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development aimed at raising national productivity and efficiency to promote sustainable and 
equitable economic growth. The Project was a strategic continuation of ADB efforts to promote 
the development of road corridors in northern and eastern PRC.12 
 
14.  ADB’s country operational strategy study (COSS) for the PRC made it clear at the time 
of appraisal that the broad strategy for ADB involvement was to concentrate on inland 
provinces. That was also in accordance with the national priorities of the PRC. Initially, ADB had 
reservations about financing another infrastructure investment in a coastal area. However, while 
the project area is located in the coastal region, substantial poverty still remains in its rural areas 
because (i) these areas comprise largely dry land receiving little rain (and also suffered from a 
10-year drought that dried up rivers); and (ii) the area has saline land and poor soil, being 
adjacent to the Bohai Sea. Following the inclusion of a poverty reduction component to address 
this issue, the Project became more in line with ADB’s strategy for the transport sector which 
not only focused on eliminating transport bottlenecks to promote economic efficiency and 
growth but also on improving the access of less-developed communities and poor rural areas to 
regional market centers. 
 
15. The development of NTHS transport corridors and interconnecting routes that link major 
economic growth areas was an essential part of the Government’s strategy for the road sector. 
During the Ninth Five-Year Plan, priority was given to the heavily congested roads that were 
constraining efficient economic growth. In the case of the Project, the factor constraining further 
economic growth was national highway 104 (G-104), which had become heavily congested. The 
expressway component of the Project, aside from being a strategic link in the NTHS, was also 
considered essential to further the development of the Beijing-Tianjin-Shanghai economic 
growth corridor. 
 
16. These development strategies on the part of both the Government and ADB remain 
applicable at the time of the OEM. The soundness of these general strategies is borne out by 
continued economic growth, reduction in poverty, and increased traffic that have subsequently 
taken place, throughout the project area. The inclusion of a human resource and capacity-
building component in the Project by having international consultants provide overseas and on-
the-job training to HPCD staff has also proved important. ADB’s operational strategy supported 
institutional strengthening to (i) increase the commercial orientation and managerial efficiency of 
expressway organizations; (ii) improve highway planning and (iii) promote road traffic safety. By 
building the capacity of the staff in these areas at HPCD, local capacity has been enhanced, 
and human resources developed. 
 
C. Cost, Financing, and Executing Arrangements 

17. The estimated project cost at appraisal was $473 million, with a foreign exchange cost of 
$213 million for civil works, equipment, consulting services, and loan service charges during 
construction. ADB’s loan of $180 million was to be used to cover $180 million of the foreign 
exchange cost, with Hebei provincial government (HPG) meeting the remaining $33 million. The 
Ministry of Communications (MOC) and HPG were to meet the local currency cost of $260 
million equivalent, with contributions of $85 million13 and $175 million, respectively. The ADB 

                                                 
12 The Project was the 13th ADB loan to the road sector and the 10th ADB-financed expressway project in the PRC. It 

was also the ninth road sector project situated in the northern and eastern part of the PRC and the second loan for 
an expressway project in Hebei Province. 

13 The contribution from MOC was on a grant basis. 
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loan was drawn from its ordinary capital resources. 14  The Hebei Jing-Hu Expressway 
Management Office (JHEMO) was created as a new organization under HPCD, and was the 
Implementing Agency (IA). Overall responsibility for implementation was assigned to the 
directors of JHEMO under the general supervision of HPCD. 
 
18. The actual project cost, as reported in the PCR, was $479.3 million, $6.3 million more 
than the appraisal estimate. 15  The main changes in costs were for civil works, consulting 
services, and land acquisition and resettlement. Civil works cost $319.4 million, compared with 
the estimated $280.7 million at appraisal. The increase reflected design changes in the 
expressway and the connecting roads (para. 26).Equipment costs decreased by $6.7 million 
because of lower-than-anticipated prices for some equipment. While the cost of consulting 
services, capacity building, and training was $6.7 million above the appraisal estimate, ADB 
financing was within the original budget of $1.2 million. The PCR partly attributed the cost 
overrun to an increase in training, including additional training for tolls, communications and 
traffic surveillance systems which were not specified at appraisal (para 36). Land acquisition 
and relocation costs increased by $7.9 million above the appraisal estimate, as more 
households required relocation and compensation. 
 
19. At appraisal the cost estimates were broken down in detail. In the PCR the actual cost of 
the Project was not broken down to the same level of detail. Specifically, at appraisal, estimates 
for civil works and land acquisition and resettlement were made separately for the county 
connector roads and the village access roads. The PCR only gave the overall cost of the county 
connector roads and the village access roads as $81.7 million (the total cost of these two 
components at appraisal was $74.1 million). At appraisal the cost of county connector roads 
including resettlement was $70.1 million and the cost of village access roads was $4 million. 
The PCR did not separately indicate the actual cost of the county connector and village access 
roads; therefore, the individual comparison to appraisal estimates was not possible. The PCR 
stated that the cost of resettlement for the county connector roads had not been estimated at 
appraisal whereas it had in fact been calculated as $7.6 million. The OEM tried to obtain data on 
the breakdown of county connector roads, village access roads, and resettlement costs for 
county connector roads, but was unable to obtain this information. Actual and estimated project 
costs are compared in Appendix 1. 
 
20. Actual financing shares were $167.0 million (34.8%) from ADB, grants for $85.0 million 
(17.7%) from MOC, and grants for $227.3 million (47.5%) from HPG. Appraisal estimates were 
$180 million (38%) from ADB, $85 million (18%) from MOC, and $208 million (44%) from HPG. 
About $13 million of the $167 million ADB loan was cancelled at loan closing on 2 April 2004. 
Appendix 1 gives the appraisal and actual financing plan  
 
21. The executing agencies were as envisaged at appraisal. HPCD was the Executing 
Agency, the International Financial Institutions Loan Project Office (IFILPO) was responsible for 
the project expressway, and the Highway Administration Bureau was responsible for the county 

                                                 
14 Terms of the loan include a variable interest based on ADB’s pooled cost of funding US dollars and a repayment 

period of 24 years (including a grace period of 4 years). Loan proceeds were re-lent to Hebei Province under a 
subsidiary loan agreement, which was signed between the Ministry of Finance and the HPG in December 1998. 

15 The OEM noticed a possible double counting of the ADB share of county connector road costs in the amount of 
$8.2 million. ADB included these as part of the expressway costs of about $132 million for expediency in 
accounting for ADB-financed costs. At the same time, PCR cost data also reported that the Government financed 
the full target amount at the inception for the connector roads component (including $8 million for ADB financing). 
Since a detailed breakdown of connector road costs was not provided in the PCR and by HPCD, the OEM could 
not revalidate project costs, which would have been lower at $471.2 million or slightly below appraisal estimates. 
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connector roads. Cangzhou and Hengshui township communications bureaus, through their 
respective county communications bureaus, were responsible for the village roads. A project 
implementation unit (PIU) was established under IFILPO and based in Cangzhou City. In 
addition, project implementation committees consisting of local officials from various agencies 
were established in six counties along the expressway’s route and in Cangzhou. The PIU, with 
assistance from the consultants for construction supervision, carried out day-to-day 
implementation and liaison with HPCD. After the opening of the project expressway, the PIU 
was disbanded and the staff reassigned to JHEMO, under IFILPO, to handle the operation, 
management, and maintenance of the expressway. The executing and implementing 
arrangements appear to have been satisfactory. Appendix 2 shows the present organization 
structure of expressway administration. 
 
D. Procurement, Scheduling, and Construction 

22. Procurement. The civil works for expressway construction was split into nine contracts 
using ICB procedures as envisaged at appraisal. Sixteen LCB contract packages covered guard 
rails, fences, traffic signs, and ancillary facilities on the expressway. Prequalification and bid 
evaluation for the contracts were conducted in accordance with ADB’s Guidelines for 
Procurement. The county connector road and village access roads component was 
implemented under two main LCB contracts (five subcontracts for county connector roads and 
one subcontract for village access roads). There were six supply contracts for expressway 
equipment, which was procured through ICB procedures and international shopping as 
envisaged at appraisal. 
 
23. Scheduling. At appraisal it was estimated that the Project would be implemented in 
about 4 years, including preconstruction activities. The construction of the expressway, county 
connector roads, and village access roads was to start in mid-1998 and be completed by June 
2002. Actual project completion took about 6 years, including preconstruction activities. 
 
24. Although the expressway was completed and opened to traffic on 11 December 2000, 9 
months ahead of the schedule estimated at appraisal (September 2001), the electrical and 
mechanical works for the expressway, i.e. toll plazas, traffic control systems, etc. were 
completed only in December 2003, about 2.5 years later than estimated at appraisal. The 
delays were due to (i) the unrealistic completion date as it was not possible to install the toll 
plazas prior to completion of the expressway component (ii) the delay in legislation governing 
toll systems for expressways in Hebei and (iii) the impact of the severe acute respiratory 
syndrome (SARS) epidemic in 2003. The expressway used a manual system for toll collection 
when it opened while awaiting the installation of the toll plazas and related equipment. Most 
work on the county connector and village access roads was completed by June 2002. 
 
25. Construction. No problems were encountered in the construction of either the 
expressway or the county connector and village access roads, except for the delay in installing 
the equipment, i.e. toll plazas etc., for the expressway. 
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E. Design Changes 

26. Major variations in the civil works contracts for the expressway amounted to about $78.9 
million or about 24% of total expressway civil works costs.16 Although the cumulative cost of the 
variations is high, several elements of the change either enhanced the expressway component 
or corrected what could not have been seen at the original design stage. For example, the 
design of the Ziyanxihe extra-large bridge had to be changed, because of the major floods in the 
PRC in 1996 and to expand the flood discharge as required by the Hydraulic Department of 
Hebei Province. Similarly the Hydraulic Department also required, for protection purposes, 
lengthening of some river dams beside bridges and relocation of one dam. The expressway 
crosses five ponds and the original design did not require treatment for these ponds. However, 
the technical specifications of the expressway required that the ponds be treated before 
application of the subgrade. Also because the subgrade soils fill at both ponds and pits was 
high, the bearing capacity of the foundation would be weak. The subgrade was therefore 
strengthened by undertaking dynamic compaction. Haulage volumes and distances increased 
because it was later decided to change from the original taking of side borrow to taking borrow 
from spare land or disposed-of farmland further away from the right-of-way and thus help 
maintain the existing area. 
 
27. The variations were necessary to enhance project construction. Some variations had 
already been advised by the designer, but were not in the original bid documents. It therefore 
became necessary to undertake them as variations to the original work. Some changes had not 
been envisaged in the original design, but were found to be necessary upon further 
investigation. 
 
F. Outputs 

28. Expressway Construction. The physical outputs of the expressway component were 
as envisaged at appraisal. The Jing-Hu Expressway, which runs from the Hebei/Tianjin 
(Qingxian) provincial boundary to the Hebei/Shandong provincial boundary (Wuqiao), is built 
through flat terrain, and is of asphalt concrete construction. It is 141 kilometers (km) long and 
traverses six counties.17 It is a dual four-lane road, each driving lane measuring 3.75 meters (m) 
wide. There are six interchanges, four roadside stations, and eight toll stations. 
 
29. The OEM inspected the expressway and found that the standard of construction was 
good, and that maintenance, both routine and periodic, is being undertaken regularly. At the 
time of the OEM it was noted that several sections of the expressway had already undergone 
significant periodic maintenance in the form of overlay treatment. Most of this had been 
undertaken on the lane nearest the hard shoulder. This lane received maintenance first because 
truck traffic, which is large and with significant overloading, generally travels on this lane. The 
OEM was informed that the overtaking lane is also to be resurfaced later in 2006. Routine 

                                                 
16 Reasons for the variations are (i) the increase in haulage volumes and distances; (ii) purge and treatment of ponds 

traversed by the expressway and associated dynamic compaction of subgrade; (iii) lime treatment and impact 
compaction of subgrade materials with high moisture content; (iv) riverbank protection and relocation or 
stabilization of dikes where rivers cross the expressway; (v) change in design in the Ziyanxihe river extra-large 
bridge, from a span configuration of 115 x 25 m prestressed void slab to 90x30+2x31+ 38m prestressed box beam, 
as requested by the Waterways Department in order to improve flood discharge; (vi) increase in the number of 
underpasses and culverts to better accommodate the needs of local people; (vii) micropile foundations for 10 minor 
bridges in soft soil areas; and (viii) scarification of soils to facilitate drying of materials at borrow pits. 

17 Botou, Cangxian (including Cangzhou City), Dongguang, Nanpi, Qingxian and Wuqiao. Dongguang and Nanpi are 
national poverty counties. 
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maintenance, in the form of crack sealing, and pothole patching has also been undertaken to a 
high standard. 
 
30. County Connector Roads. At appraisal it was estimated that the physical outputs of the 
county connector road component would be an upgrading of approximately 230 km of county 
connector roads (from Class IV to Class II and III)18 in nine officially designated poor counties, 
running in an east-west direction, to connect to the project expressway. The PCR’s map of the 
Project as completed (page v in the PCR) indicated some of the county connector roads 
incorrectly. For example it was indicated that a road from Nanpi-Dongguang had been built (a 
road that runs in a north-south direction). The OEM discovered from HPCD that this was not 
accurate and the road was not done under the Project. Similarly the same map in the PCR 
indicates a road that runs from Quqiang-Jingxian-Shandong provincial border (another road that 
runs in a north-south direction). This was also not the case. The county connector roads built 
under the Project were (i) Jingxian-Wuqiao (17.1 km); (ii) Fucheng-Dongguang (35.5 km); (iii) 
Dongguang-Qiantong (58.1 km); (iv) Botou-Nanpi-Mengcun (48.3 km); and (v) Mengcun-Haixing 
(68.4 km). The total length of all five county connector roads built under the Project was 227.4 
km (Table 1). In addition, interchange connector roads (Class II) totaling 11.6 km. were 
constructed to connect the expressway with the road network adjoining the expressway. 
 
31. As implemented, the five county connector roads are situated in nine counties that 
include seven poverty counties.19 Of the five contracts for these roads, ADB financed only two 
covering about 100.4 km, a continuous stretch from Botou to Haixing passing through Nanpi, 
Mengcun, and Yanshan.20 The route traverses five counties, four of which are poverty counties. 
The OEM inspected parts of this route and noted that the construction was satisfactory and that 
those portions were well-maintained. 
 

Table 1: Physical Achievement of Connector Roads Component 
 
 Project-Financed ADB-Financed 
Road Appraisal Actual Appraisal Actual 
County Connector Roads ~ 230 km 227.4 ~230 km 100.4 
Village Access Roads ~ 110 km 121.0 — 0.0 
— -= not available. 
Source: Operations Evaluation Mission. 
 
32. Village Access Roads. The village roads component envisaged at appraisal the 
construction of about 110 km to a paved standard. The actual output was around 121 km of 
village roads to a Class IV standard (Table 1). The OEM noted from project documents that all 
the village roads were financed by the Government.21 The PCR showed that ADB financed two 
county connector road contracts, but did not provide information on the length and locale (if any) 

                                                 
18 Roads for motorized vehicles are divided into the following classes: (i) expressways (>25,000 annual average daily 

traffic–AADT); (ii) class I highways (10,000 to 25,000 AADT); and (ii) class II highways (2,000 to 7,000 AADT). For 
all-purpose roads (motorized and nonmotorized), the categories consist of (i) class II roads (2,000–5,000 AADT); 
(ii) class III roads (< 2,000 AADT); and (iii) class IV roads (<200 AADT). 

19 The nine counties include Botou, Dongguang, Fucheng, Haixing, Jingxian, Mengcun, Nanpi, Wuqiao and 
Yangshun. Of the nine, Botou and Wuqiao are not considered national poverty counties. 

20 ADB informed HPCD that it could not finance 105 km of the planned 227.4 km of county connector roads since 
work started before loan effectiveness. These were already completed in October 1999. Of the remaining 122.4 
km, another 16.6 km section between Botou and Nanpi was also completed using Government funds. 

21 Detailed cost estimates in the Project Administration Memorandum dated June 1999 indicated that ADB was to 
finance only civil works of the county connectors for $8 million. The Aide Memoire of the ADB Review Mission in 
2001 confirmed that the 121 km of village roads was to be upgraded with local funds. 
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of ADB-financed village roads covered by these contracts. The village roads were constructed in 
three main areas, namely (i) Fucheng-Qiantong area (71 km); (ii) Botou-Haifeng area (41 km); 
and (iii) Jingxian-Wuqiao area (9 km). A total of 168 roads22 were upgraded to Class IV. The 
OEM discovered that these roads from the village to the county connector roads constructed 
varied in length from 80 m to 2.5 km. 
 
33. The OEM visited a few of the 168 roads under the Project and found those they visited in 
reasonable condition. Some village roads, however, are in need of some repair. The majority of 
village roads visited needed routine maintenance in the form of crack sealing, pothole patching 
etc.; however, one village road, was in need of major repair work at its intersection with the 
county connector road because of a petrol refinery that was located there. Overloaded trucks 
from the refinery crossed the intersection of the village road with the county connector and the 
surface of the village road was severely damaged. In another village, bollards had been 
constructed to prevent large trucks from accessing the road. 
 
34. Equipment. As envisaged at project appraisal, equipment was procured under two 
classifications, namely, (i) components for the intelligent transport system (ITS), 23 and (ii) road 
maintenance equipment.  Under (i), a computer-based toll collection and monitoring system is in 
operation at both entry and exit at all eight of the toll stations on the expressway. A traffic control 
system has also been installed. This consists of (i) closed-circuit television monitoring, (ii) a 
traffic surveillance computer, and (iii) an emergency telephone. The system has equipment 
installed along the expressway to provide data on vehicle location, weather forecast, traffic 
density, and road accident location. This equipment is also used to advise motorists along the 
expressway of road conditions, delays due to weather conditions, accidents, etc. The OEM 
visited the toll plazas to examine the equipment and found all in good condition and operating 
efficiently. The road maintenance equipment, i.e. item (ii), is still being used, is in good 
operating order, and has been regularly maintained. The equipment consists of two 
multipurpose pavement maintenance vehicles, grass cutters, concrete cutter, hot sealing 
machine, hot in-place asphalt recycling system, milling machine, optical power meter, and 
several other small pieces of maintenance equipment. 
 
35. Other equipment that has been installed is vehicle weigh-in-motion detector to detect 
overloaded trucks. These, however, are presently only installed at the northern entrance to the 
expressway on the Tianjin-Hebei border and at the southernmost point of the expressway at the 
Hebei-Shandong border. At the time of the OEM, these weigh-in-motion detectors were still 
being used on a trial basis. The OEM was informed that, by the end of 2006, weigh-in-motion 
stations will be permanently installed along the expressway at all entry and exit points. 
 
36. Capacity Building and Human Resource Development. At appraisal the Project 
included training programs to develop the skills of HPCD staff to improve their capabilities in 
several fields, namely, (i) expressway operation and maintenance, (ii) pavement design, (iii) 
traffic engineering, (iv) design and management of expressway service areas, (v) design of 
connector roads and village access roads using PRA techniques, and (vi) design of 
environmental protection measures and monitoring and evaluation. An international consultant 
provided these outputs during a series of training events. At appraisal, project-funded training 
was envisaged as 70 person-months, but a total of 83.7 person-months of training input was 

                                                 
22 In the project preparatory TA, a total of 169 village roads were investigated. 
23 Intelligent transport system is a term used to cover a wide range of technological solutions applied to the transport 

sector to optimize safety and efficiency. The solutions include road user, traffic monitoring, and enforcement 
information, as well as toll revenue collection systems. 
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provided. The main reason for the increase was that training for the toll, communications, and 
traffic surveillance systems was included in the national consultants’ supervision contract.24  
About 1,000 people received in-country training in various project-related areas. The 
international consultants trained a total of 94 people compared with 38 as envisaged at 
appraisal. 
 
37. All the topics covered in the training programs were relevant to operations. HPCD 
indicated that the trained staff members were still employed in relevant operational areas and 
that some of the trainees now also assist in training other staff within HPCD. The training has 
brought to the Project a determined focus on meeting operating standards, environmental 
protection, maintenance, and reducing accidents. 
 
G. Consultants 

38. National consultants were engaged for construction supervision with the use of 
Government recruitment procedures acceptable to ADB. Their role was to provide construction 
supervision, procure equipment, implement environmental protection measures, and provide 
training. The national consultants were assisted by international consultants who were engaged 
following ADB’s Guidelines on the Use of Consultants to provide advisory services in relation to 
project management, construction supervision, quality control, structural engineering, and 
training. A total of 5,300 person-months of national and 45 person-months of international 
consultant inputs (14 of which was used in construction supervision)25 were used during project 
implementation. The good quality of construction and the appropriateness of the facilities 
indicate that the consultants performed satisfactorily. 
 
H. Loan Covenants 

39. In general the Government complied with the majority of the loan covenants. At the last 
review mission in December 2003, prior to the PCR Mission of 28 March to 5 April 2005, the 
following covenants had not been complied with: (i) HPCD had not submitted trainees’ reports 
on training received from both the national and international consultants; (ii) HPCD had not 
submitted a final evaluation of the implementation of land acquisition and resettlement; (iii) 
HPCD had not prepared a plan for corporatization of the Construction Management Division 
(CMD); and (iv) HPCD had not proposed a methodology on benefit monitoring evaluation (BME) 
and had not prepared a BME report. At the time of the PCR Mission, however, these covenants 
were complied with. 
 
I. Policy Setting 

40. The only major policy change that occurred during project implementation was with 
respect to legislation governing toll systems for expressways in Hebei. This change in legislation 
was one cause of the delay in installing the toll plazas and the operational equipment after the 
expressway civil works were completed in December 2000. The delay in the legislation meant 
that the expressway had to be operated under a manual system of fee collection. The delay in 

                                                 
24 The appraisal did not specify the number of people or the number of person-months that was to be covered in the 

national training. 
25 International consultants under ADB. 1995. Report and Recommendation of the President to the Board of Directors 

on Proposed Loans and Technical Assistance Grant to the People’s Republic of China for the Hebei and Liaoning 
Expressways Project. Manila (Loans 1387/1388-PCR and TA 2409-PRC, approved on 28 September) were also 
utilized as the Project was still being implemented by HPCD. This reduced the number of international consultant 
inputs required under the Project. 
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this legislation was one of the reasons why equipment for the expressway was not completely 
installed until December 2003. 
 

III. PERFORMANCE ASSESSMENT 

A. Overall Assessment 

41. Overall, the Project is rated highly successful. The relevance of the Project to 
development needs and to Government and ADB strategies is high. The outputs were 
generated and the Project achieved its intended outcomes. The investment was economically 
efficient and the probability of sustainability is good. The socioeconomic impacts are significant 
and positive. The road facilities directly benefited 11 counties including 7 national poverty 
counties, compared with 14 counties including 9 national poverty counties at appraisal. 
Photographs of the expressway and the connector roads are in Appendix 3. 
 
42. To arrive at the overall assessment, the individual component ratings were aggregated 
into the two significant component groupings using the following weights: 82% for the 
expressway, and 18% for the county connector and village access road.26 These reflect the 
relative importance of each grouping to the expected project outcomes and taking into account 
their share of project cost at appraisal. The rating of each component group used four criteria: 
relevance (20% weight), effectiveness (30%), efficiency (30%), and sustainability (20%). The 
OEM rated the expressway and the connector roads components as highly successful and 
successful, respectively.The overall assessment is summarized in Table 2. The result 
reasonably compares with other postevaluated highway projects in the PRC. Further details are 
in Appendix 4. 
 
 

Table 2: Overall Performance Assessment 
 
 

Project Component  
Criterion Expressway (82%) Connector Roads (18%) Overall (100%) 
1. Relevance (20%) 3 3 3.0 
2. Effectiveness (30%) 3 2 2.8 
3. Efficiency (30%) 3 3 3.0 
4. Sustainability (20%) 2 2 2.0 

Overall Rating a 2.8 2.5 2.8 
 Highly Successful  Successful Highly Successful 

a Highly 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. All project components, namely, the expressway, 
the county connector roads and the village access roads, equipment provision, and institutional 
support, were highly relevant. ADB support for the design of the Project was appropriate. 
 
44. In recognizing the need to avoid constraints to economic growth due to transport 
bottlenecks, both the Government and ADB included expanded and efficient transport 
infrastructure as part of the development strategy. The Project directly supported five of seven 

                                                 
26 The overall weights were determined on the percentage of actual project costs associated with the expressway and 

the connector roads. The relative share was about 82% for the expressway and 18% for the connector roads. 
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ADB strategic priorities in the road sector from 1997 to 2003.27 When it was originally proposed 
to ADB by the Government, the expressway component was the sole project component and 
the Project was in a coastal area. ADB’s country strategy at the time made it clear that the 
broad strategy for ADB was to concentrate on inland provinces, which were considered poorer 
than most coastal provinces. However, the Government indicated to ADB that there was still 
substantial poverty in the project area and agreed with ADB to address this through 
infrastructure provision in the form of county connector and village access roads. The local road 
component was to complement the expressway by linking poor agricultural areas to highway 
development and growth centers. HPCD noted that integrating an expressway with a nearby 
road network was appropriate and innovative.28 
 
45. All components were fully consistent with the Government’s priorities, which were 
directed toward (i) upgrading and expanding the national highway network including the 
development of the NTHS, (ii) improving and expanding the provincial road networks to 
enhance access and stimulate social and economic development in the country’s less-
developed regions, and (iii) developing connector roads and access roads to serve 
disadvantaged areas that lie within the influence area of the NTHS. At appraisal, construction of 
an expressway between the Tianjin/Hebei border to the Hebei/Shandong border was essential 
for the development of the Beijing-Tianjin-Shanghai economic growth corridor, was part of the 
NTHS, and was one of the government’s top priority areas for road improvement. The TA went 
into considerable detail to incorporate a connector roads component and undertook surveys 
using PRA techniques to identify the project roads (para. 11). 
 
46. At appraisal, support for institutional strengthening and capacity building was also 
relevant to develop the skills of HPCD staff and improve the agency’s capacity in the fields of 
expressway operation and maintenance, pavement design, traffic engineering, feeder road 
design, and design of environmental protection measures. This was undertaken through the use 
of international consultants who organized overseas training visits. The inclusion of this 
component has gone a long way to ensuring the effective management of the expressway and 
further development of skills within HPCD. 
 
C. Effectiveness 

47. The Project was rated highly effective. The primary purposes of improving transport 
efficiencies, reducing vehicle operating costs (VOC), relieving congestion along the G- 104 road, 
facilitating access for intercity traffic, and reducing poverty in the project area were achieved. 
Most of the expected outcomes indicated in the design and monitoring framework were realized 
(Appendix 5). 
 
48. Expressway. The expressway was completed in December 2000, 9 months ahead of 
the appraisal estimate of September 2001. However, the electrical and mechanical works were 
completed only in December 2003, about 2.5 years later than the appraisal estimate. The 

                                                 
27 These include (i) construction of expressways and highways connecting major growth centers and promoting 

linkages with hinterland economies; (ii) institutional strengthening to increase commercial orientation and 
managerial efficiency of expressway organizations; (iii) improvement of highway planning, evaluation techniques, 
and safety standards; (iv) promotion of road traffic  safety; and (v) integration of the network so that the National 
Trunk Highway System is supported by a system of feeder roads that provide the local population with access to 
the main economic centers. 

28 At the outset, the Hebei Provincial Communications Department (HPCD) did not immediately recognize the 
importance of the proposal to include access roads linking to the expressway. HPCD has now appreciated the 
long-term benefits of this approach and indicated that succeeding expressways will be built with connector roads. 
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delays were due to (i) the unrealistic completion date— it was not possible to install the toll 
plazas prior to completion of the expressway component; (ii) the delay in legislation governing 
toll systems for expressways in Hebei; and (iii) the impact of the SARS epidemic (para 24). 
These delays, however, had no impact on the timing and quality of project outcomes. 
 
49. The expressway was performing adequately in terms of the roughness index, ability to 
carry traffic, and general operational features. It allowed vehicles to travel at significantly higher 
speeds and at lower VOC than on the existing parallel road, i.e., G-104. Average roughness in 
terms of the international roughness index (IRI) was about 2.5 m per km. The average journey 
time between Qingxian and Wuqiao was reduced from about 3.0 hours to about 1.5 hours. 
Average VOCs were significantly reduced on the expressway compared with that on G-104, the 
parallel road, before construction of the expressway. Average vehicle speed on the expressway 
was measured by the OEM at about 90 kilometers per hour (kph) in a medium-size bus, while 
average speeds by car are around 100 kph. 
 
50. A review of traffic performance is presented in Appendix 6. Annual average daily traffic 
(AADT) on the expressway grew from 6,859 vehicles per day (vpd) in 2001 to 22,686 vpd in 
2006, i.e., a growth rate of 27% per annum (Table A6.1). This was slightly lower than the 
appraisal forecast, but higher than the PCR estimates. Traffic growth from the year of opening in 
2001 to the following year of 2002 was 56% due to the large traffic diverted from the existing G-
104 to the newly opened expressway.29 The estimated expressway capacity of 40,000 vpd will 
be achieved in 2020 (end of project life).30 Meanwhile, the vehicle mix shows a shift toward 
more heavy and large vehicles since 2005 (Table A6.2). Large or heavy trucks and buses, 
which accounted for 29% of traffic in 2001, have steadily risen to 43% in 2006. Cars and small 
truck type traffic grew by 32.3% a year between 2001 and 2006. Similarly, car and small-truck 
traffic in different sections of the parallel G-104 highway have generally met or exceeded their 
2000 levels (Table A6.3). Large or heavy vehicle traffic in G-104 generally remains below 
preexpressway levels. Intercity or through traffic, such as large trucks and buses, were willing to 
pay higher toll for the convenience and service of the expressway. Local and agriculture traffic, 
including cars and small trucks, dominate the G-104 route due to lower toll charges. Growth 
centers within the expressway influence areas will help generate further expressway traffic. 
Notably, economic growth in the Cangzhou area has already resulted in the increased share of 
cars and small truck traffic between Qingxian and Nanpi along G-104. Similar growth observed 
south of Nanpi translated into higher car and small-truck traffic between Nanpi and Dongguang 
along G-104 compared with 2000 levels. 
 
51. The quality of the expressway civil works is sound. The expressway is well-maintained, 
and ongoing improvements aimed at reducing overloading and improving safety are a priority 
concern. The roadside stations are relatively well-used, mostly by trucks for rest stops. Private 
cars and a few buses have also been observed to avail themselves of the services. Service 
capacity appears adequate to meet the present demand. The services have been contracted to 
private contractors for at least 3 years and management has not been a problem. 
 
52. Initially, the Project resulted in adverse effects on road safety because of increased 
vehicle speeds and traffic growth (para. 74). The PCR data on road accidents for the 
expressway indicate that from 2001 to 2004 there were 898 traffic accidents. In 2001 the death 
                                                 
29  Field observation from the northern part of G-104 shows that present traffic comprises mostly light cars and trucks 

from local and agricultural traffic. Toll fees at G-104 are cheaper than those on the expressway. Meanwhile, long-
distance traffic like trucks prefers the faster service and convenience of the expressway. 

30 The Operations Evaluation Mission was informed that a parallel expressway from Langfang to Cangzhou will be 
constructed and completed by 2010. This will likely divert some traffic from the project expressway. 
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rate from accidents was 0.00140 per 10,000 vehicle-km. This was reduced to 0.00048 per 
10,000 vehicle-km in 2004 due to the joint efforts of HPCD and the expressway traffic police. 
Along the expressway are guardrails, emergency telephones, proper signs, etc. The OEM was 
unable to collect any further updated accident information. Earlier review missions cited the 
need for better coordination between JHEMO and the police bureau to share information on 
traffic accidents so that they can jointly plan road safety work and actions. This component is 
rated highly effective. 
 
53. County Connectors and Village Roads. AADT on the five project county connector 
roads averaged 3,416 vpd in 2006 compared with 2,352 vpd in 2000 (Table A6.4). The quality of 
civil works for the county connector roads and the village roads is good. Average roughness in 
terms of the IRI was about 3.5 to 4.5 m/km. Travel times have been substantially reduced along 
the county connector roads due to higher vehicle operating speeds that were made possible. 
For example, travel time between the ADB-financed Nanpi and Haixing route was reduced from 
3 hours to 1.5 hours. The width of the county connector roads has increased from 4 m to 8 m 
(i.e., from a class IV to class II road). Average speeds are around 60 kph. In the first year that 
some of the county connector roads came into operation, traffic accidents increased due to 
faster driving speeds along those roads. The accident rates have decreased as people have 
become used to the improved roads and traffic speed has been reduced (para. 74). OEM 
observations on selected county roads under the Project indicate they are in a satisfactory 
condition. Some village roads visited by the OEM are now in need of minor maintenance, but 
generally the majority are in good condition. 
  
54. The county connector and village roads have substantially increased economic activity in 
the project area. There has been a significant increase in the volume of traffic on the county 
connector roads, which has grown at a rate of 6%—12% per annum over the last 6 years 
depending on the road. However, the OEM is of the view that undertaking a total of 121 km of 
village access road construction between 168 villages (overall average of 720 m per village 
access road) was not highly effective. The village road program did not ensure a focus on how 
to address the poverty impact of the Project. Since most of the village roads range from 1km to 
2km in length, the considerable remaining proportion of a number of village roads was built with 
Government funds outside of the Project. Consequently it would have been difficult to 
completely attribute road benefits to the Project as not all of the village road length to the 
connector roads was built with project funds. From the ADB perspective, the poverty impact of 
the village roads component would have been improved if project funds were used to fully 
implement each of the village roads under the Project instead of short stretches in different 
locations. 31  The monitoring of contiguous subprojects also allows for better administration. 
Nonetheless, the OEM noted that implementation of all village access roads was financed by 
the Government (para. 32). In hindsight, the OEM is therefore of the opinion that in this case, it 
was appropriate for ADB to have left the village roads to the Government, which would have 
constructed them anyway. This component is rated effective. 
 
55. Capacity Building and Human Resources Development. Institution and capacity 
building for HPCD was also effective. In-country training involved about 1,000 person-months 
and overseas training, 83.7. The OEM was informed that most of the 94 overseas trainees are 
still in HPCD in positions relevant to their training (para. 66). 
 

                                                 
31 As noted earlier, some village roads under the Project had funding for only 80 m or 100 m, etc. 
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D. Efficiency 

56. The Project was rated highly efficient. The efficiency rating was based on a calculation of 
the economic internal rate of return (EIRR) for the expressway and the county connector roads 
components, using updated data collected by the OEM. Although EIRRs were calculated 
separately for the expressway and connector roads, they are dependent on each other. 
 
57. Expressway. This component was rated highly efficient.32 The assessment was based 
on a recalculation of the EIRR, which compared costs and benefits to traffic with and without 
rehabilitation. To support reestimation, the OEM collected updated traffic expressway data, 
conducted traffic counts along the county connector roads, and obtained updated estimates of 
VOCs. Details of the economic reestimation are in Appendix 7. 
 
58. The recalculated EIRR for the expressway is 21.2%. This is slightly below the EIRR of 
21.5% estimated at appraisal, but higher than the EIRR of 19.2% estimated by the PCR. The 
main reason that the EIRR is different from either the appraisal or the PCR data is due to 
differences in traffic data and updated VOC data obtained by the OEM. The expressway 
component has enabled six important transport changes to be captured as project benefits. First, 
traffic from the existing parallel road G-104, diverted to the expressway, has resulted in 
resource savings because of lower VOCs per kilometer traveled on the expressway. Second, 
travel distance on the project expressway is shorter than that on G-104. Third, due to traffic 
diversion to the expressway there is less congestion on G-104, thus reducing VOCs for the 
remaining traffic on the road. Fourth, there will be passenger time cost savings for people using 
the expressway. Fifth, there will also be passenger time cost savings for the traffic remaining on 
G-104 because the reduced traffic will allow faster speeds. Sixth, there will be a saving in 
maintenance costs on G-104, as the traffic will be reduced and maintenance cost will therefore 
decline. The OEM noted that there is also generated traffic along the project expressway given 
the complementary developments occurring, e.g., industrial development. Economic analyses 
done at appraisal and for the PCR conservatively did not quantify these benefits and this 
methodology was also used in the OEM analysis so as to directly compare EIRRs. 
 
59. County Connectors and Village Roads. The OEM reestimated the EIRR of the five 
county connector roads that were implemented under the Project (para. 30). Given the 
dispersed locations and short lengths of the village access roads, the OEM did not recalculate 
the EIRR for them. However, the OEM is of the opinion that due to increases in the economic 
activity along the county connector roads, an economic analysis of benefits in terms of VOC 
savings from the without-improvement situation to the with-improvement situation already (partly) 
reflects the benefits from the village roads. Increase in agriculture and other activities in the 
villages increased both the movement of goods and people along the connector roads. 
 
60. The EIRRs for the ADB-financed Botou-Nanpi-Haixing route and the Government-
financed connector roads were 18.8% (between 17% and 22%) and 15.6% (between 15% and 
16%), respectively. The overall EIRR for the county connector and village roads component was 
17.7% compared with 12.1% estimated EIRR at appraisal. This is due to a difference in 
methodology, as the appraisal used a producer surplus technique to estimate the EIRR of the 
village roads. The reestimated EIRR is also higher than that at appraisal due to the higher traffic 
than that envisaged at appraisal. The PCR, on the other hand, did not estimate an EIRR for the 

                                                 
32 According to OED guidelines if the estimated EIRR exceeds 18%, a project is normally rated highly efficient (highly 

efficient > 18%; efficient 18% ≥ E ≥ 12%; less efficient 12% > LE ≥ 6%; inefficient < 6%). 
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county connector roads or village roads for lack of data. Details of the EIRR reestimation are in 
Appendix 7. The county connector and village roads were rated highly efficient. 
 
E. Sustainability 

61. The expressway operations are likely to be sustainable. The physical and financial 
sustainability of the expressway is good. Maintenance of the expressway component was 
ongoing at the time of the OEM and it seems likely that it will continue. The OEM noted that 
several sections of the expressway have already undergone significant maintenance in the form 
of overlay treatment (para. 29). Most of this has been undertaken on the lane nearest the hard 
shoulder. As the level of truck traffic on the expressway is large and there is a significant 
amount of overloading of trucks that generally travel on this lane, then this lane received 
maintenance first. The OEM was informed that the overtaking lane was also to be resurfaced 
later in 2006. 
 
62. To ensure that the expressway does not deteriorate prematurely from truck overloading, 
strict adherence to vehicle load limits must be enforced. At the time of the OEM, two trial weigh-
in-motion machines were being tested (north and south entry points to the expressway). The 
OEM was informed that by the end of 2006 weigh-in-motion stations would be permanently 
installed along the expressway. Overloaded vehicles are made to go to a parking area and off-
load the freight in excess of the legal limit before continuing on their trip.33 At present, only one 
of these areas exists at Qingxian. Other areas need to be established at each of the eight toll 
stations where overloaded vehicles are monitored. It is recommended that this be undertaken 
as soon as possible to prevent damage to the expressway with the resulting increase in 
maintenance costs. Overloading fines were reported at CNY200 for those overloaded by 30%, 
CNY500 for those overloaded between 30% and 50%, CNY1,000 for 50% to 80% overloaded, 
and CNY2,000 for greater than 80%.34 
  
63. Since the quality of the expressway civil works and maintenance is sound, the project 
assets should last their full economic life. High economic growth in the project area will help 
ensure that traffic projections are achieved. Generated cash flow from the expressway will be 
sufficient to cover management operations, capital outlays for routine and spot maintenance, 
and debt service on the ADB loan. The current toll charges were established on 1 February 
2005 and are reviewed each year. The first 5 years from 2001 was a start-up period, with 
operating and capital adequacy indicators burdened by a large long-term debt and a smaller 
traffic base. Sustained improvements in operating performance are expected to contribute to a 
healthy cash position and satisfactory debt-service capacity in the long run. An updated 
assessment of the financial performance of expressway operations is presented in Appendix 8. 
 
64. The OEM also reestimated the FIRR of the expressway operations to be 13.4% 
(Appendix 9). This compares with estimates of 13.2% in the PCR and 11.3% at appraisal and a 
weighted average cost of capital (WACC) of 4.6%. The appraisal did not actually calculate the 
WACC. The slightly higher figures than those in the PCR are due to differences in actual traffic 
and in the estimates. The higher result than that estimated at appraisal is due to other factors 

                                                 
33 If the off-loaded freight is not collected within 72 hours, then it could be sold by JHEMO. 
34 The PRC Resident Mission also pointed to a state regulation for “Eliminating Overloading and Oversized Trucks in 

PRC,” which was jointly issued by seven ministries, i.e., MOC, Ministry of Public Security, National Development 
and Reform Commission, State Quality Inspection Directorate, State Safety Administration Directorate, State 
Industry and Commerce Directorate, and Legal Office of the State Council, on 30 April 2004. The regulation 
provides that, in addition to fines charged to the drivers of overloaded trucks, the managers of trucking companies 
will also be fined an extra amount ranging from CNY2,000 to CNY5,000 for each individual overloading case. 
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including tax rates that the appraisal did not include; ancillary revenues, e.g., those from 
roadside stations along the expressway; and toll rates. 
 
65. The county connector roads and village roads component are also likely to be 
sustainable. The budget for maintenance was approximately CNY1.0 billion and CNY1.5 billion 
for 2005 and 2006, respectively. The present level of the budget for the length of road it has to 
maintain amounts to about CNY12,900 per km or around $1,600 per km. The OEM considered 
this as adequate to maintain the roads. The maintenance budget comes from contributions from 
the national Government, the city finance budget, the county finance budget, and donations 
from farmers. The farmers undertake some of the routine maintenance on village roads. 
Meanwhile, the OEM noted that maintenance needs to be done now in parts of some village 
roads. HPCD or the county road administration bureau will need to ensure that routine and 
periodic maintenance takes place in these areas to preserve the assets built by the Project. The 
Project was rated likely to be sustainable. 
 

IV. OTHER ASSESSMENTS 

A. Impact 

 1. Impact on Institutions 

66. By means of training the Project introduced institutional changes and enhanced 
capacity. On a broader level, the commercialization introduced in HPCD is not yet complete 
(para. 55). There was an increase in managerial capability through modern business practices 
and the training that has been undertaken is expected to have a long-term impact on the 
efficiency of the sector.35 HPCD has improved institutional capacity through training programs 
organized by the international consultant. Ninety-four people received training in (i) project 
management, planning, and maintenance; (ii) design and construction practices; (iii) 
environmental protection; (iv) road safety and traffic management; (v) monitoring; (vi) highway 
finance, commercial accounting, and information systems; and (vii) PRA techniques. The 
majority of the trained staff are still in HPCD and some of them now also assist in training others 
within HPCD. Training has brought to the Project a determined focus on meeting operating 
standards, environmental protection, maintenance, and reducing accidents. 
 
67. The expressway is operated by JHEMO, which falls under HPCD, part of the Hebei 
provincial government (HPG). 36  Despite its separate accounts and corporate structure, the 
expressway’s receipts are remitted to HPG and estimated operational expenses are budgeted 
annually.37 The setting of toll rates is a provincial government concern. Toll collected is not 
subject to tax. Other incomes from the service areas and advertisement (managed by Guorong 
Center of HPCD) are subject to corporate tax and business tax. JHEMO, which is responsible 
for operation and maintenance of the expressway, has sufficient institutional and human 
                                                 
35 In 1999, ADB responded to claims in local media by conducting an investigation on the earlier Loan 1387: Hebei 

Expressway Project. The reports did not link specifically to any ADB-financed activity. ADB reported its findings 
and recommendations to the China National Audit Office (CNAO). The Borrower and CNAO responded to the 
findings and ADB closed the case (with no further investigation). There was no record of complaints or audits 
related to Loan 1617. 

36 JHEMO is still a public institution and largely collects toll charges for HPCD. The collection is available for other 
road developments in the province including common highways. Toll revenues in 2004 and 2005 were transferred 
to HPCD and a significant balance of cash flow was used for other road projects. At the time of the OEM, there 
were no plans to change the ownership structure of the expressway. 

37 JHEMO operates, maintains, and repairs the Project based on its approved budget. At the beginning of each year, 
it submits a budget to HPCD for approval. Planned targets are issued at the beginning of each year. 
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resources for effective management. 38 Expressway management and operational procedures 
are computerized. 
 
68. The OEM agrees with PCR observations on improvements made in accounting and 
management processes, which still continue through corporatization. While JHEMO is not fully 
corporatized, project achievements in commercialization were generally in line with the road 
sector strategy of ADB (from 1997 to 2003) to strengthen the commercial orientation and 
managerial efficiency of expressway organizations. The mild form of corporatization 
satisfactorily achieved is a modest step toward the ADB road sector strategy (from 2004 to 
2006) of strengthening the corporatization and commercialization of expressway organizations. 
The OEM notes that, without retention of its revenues, the long-term capacity of JHEMO to 
maintain and operate the expressway remains subject to future priorities and adequacy of the 
budget from the provincial government. 

 
2. Resettlement Impacts 

 

69.  The expressway required the resettlement of 50 households, and the county connector 
roads required the resettlement of 683 households. The OEM agrees with PCR observations 
that the resettlement process (compensation for land acquisition, resettlement, and local 
construction) was implemented effectively (with good results) and monitored satisfactorily. The 
resettlement process benefited from the cooperation of the local government and HPCD.  Public 
participation was effectively engaged and the project succeeded in considering and coordinating 
all interest groups, which participated in the Project construction. A review of the resettlement 
process is in Appendix 10. Project benefits helped rejuvenate or develop the production 
capacity and quality of life of the affected persons. The benefits include (i) village roads built, (ii) 
improved irrigation systems, (iii) low-voltage circuitry rebuilt, (iv) improved school facilities, and 
(v) improved drinking water conditions. 

 
3. Socioeconomic Impacts 

70. The expressway provided a catalyst for expanded economic transformation and social 
development in 11 Hebei counties including 7 national poverty counties. It also enabled 
Cangzhou, a key beneficiary city, to retain its share of provincial GDP, which averaged 8.5% 
from 2000 to 2004 (ranked fifth among 11 Hebei cities) and supported an export industry that 
accounted for 5% of the province’s export trade value. 39  The counties along the project 
expressway experienced rapid industrial development, especially in Botou, Cangxian, 
Dongguang, and Qingxian. Annual growth in GDP per capita from 2001 to 2004 averaged 
17.2% for counties along the expressway compared with 15.6% for counties along county 
connector roads.40 Botou, a nonpoverty county adjacent to the expressway and to an ADB-
financed county connector road, recorded a high 27.2% growth compared with 7.3% from 1998 
to 2001. Per capita GDP growth in counties traversed by the ADB-financed Botou-Nanpi-
Haixing connector road ranged from 12.7% to 27.2% for nonpoverty counties and 11.1% to 
20.2% for poor counties. The OEM findings confirmed several observations and conclusions of 
an earlier PRC case study done as part of an OED special evaluation study on rural poverty 

                                                 
38 Total staff is presently 673, of whom 60 are in administration and management. The operations and toll station 

permanent staff are around 537 and 76 temporary staff. Approximately 60% of the toll station staff and 30% of the 
management staff are women. 

39 The expressway complements Huanghua Port, a major port located about 90 km east of Cangzhou, by providing 
an efficient north–south route to Beijing, Shanghai, and Tianjin (map).  

40 This compares with an average growth of 7.5% (along expressway) and 4.0% (along connectors) from 1998 to 
2001. 
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(i.e., poverty exit strategy, poverty targeting). 41 Details of the socioeconomic evaluation are in 
Appendix 11. 
 
71. The county connector and village access roads generated structural changes in nine 
counties including seven poverty counties. Enhanced road passability42 and increased traffic 
density helped ease access to and use of passenger and freight transport.43 The local economy 
experienced (i) economic transformations such as diversification of industry and development of 
enterprises; (ii) expansion in trade including establishment of small shops and markets; (iii) 
increased tourism; (iv) changes in sources of income and employment patterns; (v) changes in 
agriculture structure including irrigation and diversification of produce; (vi) improved access to 
education and health services; and (vii) increased access to transport, credit, and other public 
services. These in turn contributed to (i) increased economic activity and production, (ii) 
enhanced per capita income, and (iii) better quality of life. 
 
72. In Nanpi county, there are 26 enterprises and many shops (including several hundred 
small shops for trade) along a 10-km stretch (Botou-Haixing connector road) as a result of the 
remarkable centralizing effect of the connector road. Likewise, after the opening of the 
expressway, industrial centers were set up in Dongguang, Mengcun, and Wuqiao. Urbanization 
quickened as economic activities grew and some counties carried out city planning, based on 
the county connector roads. 44  Some of the county connector roads have become new regional 
business centers and distributing centers, thus promoting local economic development. The 
OEM did not observe any key difference in patterns of changes and impacts between the 
project connector roads financed by ADB and those by local funds. For this Project, a number of 
factors have come into play in determining the breadth and depth of impacts. These include the 
(i) relative distance of households to project roads, (ii) proximity to or presence of resource 
centers or big and medium-size growth cities, (iii) characteristics and rate of development of 
each community including openness to change, (iv) differences in farming and planting styles, 
and (v) availability of complementary investments, etc. 
 
73. In an effort to develop a counterfactual for the Project, the OEM social expert 
interviewed villagers in Wangliushe, an isolated nonproject village. The expert found that poor 
connectivity restricted necessary structural changes to promote economic activity and improve 
village productivity. Because few trucks and businesses come in, there is a big lag in the 
development of enterprises and trade. The dry farmlands are still without irrigation. Village 
production has not grown and the source of income has not changed. Households continue to 
depend on natural planting, while the level of outgoing employment remained the same. Few 
vehicles are used and there is a comparatively low level of farm mechanization. Because the 
village is remote, visitors are mostly relatives and friends. Per capita income has not changed 
due to negligible growth of earnings and this showed in a high percentage of poverty 
households. In this poverty village, household living expenses are low compared with those in 
beneficiary villages, but increased moderately between 1998 and 2005. These characteristics 
were shared by Nanliushe, a minority but beneficiary village, which reported minimal project 
                                                 
41  ADB. 2006.Special Evaluation Study on Pathways out of Rural Poverty and the Effectiveness of Poverty Targeting. 

Manila. 
42 Prior to the Project, a large number of village roads were virtually impassable for 2 to 3 months a year. 
43 Bus services have increased in frequency substantially since the county roads and village access roads have been 

improved. For example, before the project roads were completed the number of buses between Cangzhou and 
Beijing was four per day in 1998. After road improvement there are now 16 buses per day. This trip before the 
project took 6.3 hours. Now the trip takes 3.0 hours. 

44 Along the county connector roads various new industries and businesses have been established, e.g., glass 
manufacturing, dairy, small electronics factories, shops, gas stations, etc. The new establishments employ labor 
from the local villages. 
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influence due to its remoteness from the expressway and its county connector road. The result 
is no change in incomes and social conditions. The OEM did not observe any key difference in 
the nature of road impacts along the Botou-Haixing connector routes financed by ADB and 
those built with local funds. 
 

4. Environmental Impact 

74. The project expressway and its connector roads have no significant direct adverse 
environmental impacts except road safety (para. 52). The PCR mentioned several 
environmental mitigation measures, which were undertaken during construction and operation. 
They include soil erosion protection, landscaping and planting, and noise control equipment and 
barriers, among others. During the OEM village survey, most interviewees indicated that they 
have adapted to the noises. Some villagers noted an increase in accidents after the construction. 
The OEM observed that use of traffic signs and other roadside furniture relating to road safety 
on the county connector roads was not sufficient. To encourage safe driving and keep accidents 
at a low rate, there should be more road signs along the roads informing drivers of speed zones, 
dangerous curves, pedestrian crossing, etc. 
 
75. Beyond the control of the Project, local economic development due to connectivity and 
rapid industrial development in influence areas have generated a steady increase in the urban 
population, which has resulted in pollution problems.45 Industrialization and increased traffic 
density in the influence areas will also increase smoke emissions over time. On the other hand, 
the expressway had an initial beneficial effect of reducing smoke emission by moving bus and 
truck traffic from along G-104 to less densely populated areas.46 
  
B. ADB Performance 

76. ADB performance was partly satisfactory. While the project preparatory TA enhanced 
project design by incorporating a poverty reduction component, project implementation by ADB 
was marked by frequent staff movements due to promotion and job rotation. The reorganization 
in 2002 also contributed to this. A total of six project officers administered the Project in 5 years. 
While only two project officers were involved from project inception (mid-1999) to the completion 
of civil works (end-2000), HPCD observed that with the continual change of project officers, 
particularly during 2002–2004, there was some loss of continuity in that each project officer was 
not fully conversant with the project since its start. Thus, there had to be a “learning period” for 
each new project officer. In some cases, HPCD had to give project officers a background of the 
Project on the date the new project officer was assigned. ADB fielded an inception mission and 
a review mission each year from 1999 to 2001 during physical construction, but a gap between 
the third and the fourth review missions was 2.5 years following the project delay. Review 
missions were relatively short, comprising on average 1.8 persons per mission for about 6 days 
each.47 ADB also provided limited supervision to the resettlement process (i.e., monitoring) due 
to staff constraints. ADB satisfactorily assisted HPCD with matters relating to procurement, 
bidding evaluation procedures and other implementation procedures. However, HPCD informed 
the OEM that in the staff’s opinion, in some instances the disbursement of funds from ADB took 
a long time. Meanwhile, ADB was not careful in storing some records documenting the Project. 
In particular, information from benefit monitoring that was undertaken could not be found. 
 
                                                 
45 Wastewater and solid wastes treatment facilities were built in each county to protect the environment. 
46 The OEM was not able to obtain data on progress to improve air quality in Cangzhou city, which already exceeded 

air quality standards at project preparation. 
47 An engineer was involved in each mission. On separate occasions, a financial analyst and economist participated. 
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C. Borrower Performance 

77. The executing and implementing agencies generally responded well to the Project’s 
needs and ADB’s requirements. Environmental mitigation measures were observed, 
resettlement was addressed properly, ADB’s Guidelines for Procurement were followed, and 
apart from the equipment, procurement for the expressway and project implementation 
proceeded smoothly. With the training of HPCD officials through the human resources and 
institutional strengthening component, the managerial abilities of HPCD in implementing the 
project effectively improved48 (para. 66). Training brought to the Project a determined focus on 
meeting operating standards, environmental protection, maintenance, and reducing accidents. 
The majority of the trained staff are still in HPCD and some also assist in training others within 
HPCD. Loan covenants were also generally adhered to. The performance of both the executing 
and implementing agencies is rated satisfactory. 
 

V. ISSUES, LESSONS, AND FOLLOW-UP ACTIONS 

A. Issues 

78. Truck traffic on the expressway is large and there is a significant amount of 
overloading. 49  To ensure that the expressway does not deteriorate prematurely, it will be 
necessary to strengthen the regulation and enforcement of vehicle load limits. At the time of the 
OEM, trial weigh-in-motion machines were being tested at each end of the expressway. The 
OEM was informed that by end-2006, weigh-in-motion stations would be permanently installed 
along the expressway. 
 
79.    The overloading of trucks is a general issue in the PRC. At the national level, an 
interministerial committee coordinated by MOC has been established to develop and implement 
measures to enforce regulations on overloaded trucks.50  Stepped-up efforts at enforcing legal 
axle load limits have improved the situation, but achievements need to be sustained and 
expanded. Implementation has varied between provinces (some have good facilities and others 
have strict control). As understood by the OEM, provinces have flexibility in adopting the 
regulations and HPCD should ensure that overloading fines are able to serve as deterrent to 
overloading (para 62). Meanwhile, the Government will also need to look into (i) transparency in 
setting transport charges, which considers the level of industry competitiveness and transport 
costs (i.e., expressway toll rates); (ii) efforts at exploring new heavy and pavement technology 
including review of designs and optimal vehicle weights and suspensions; and (iii) mechanisms 
to facilitate cooperation between the provincial communications department and traffic police. 
 

                                                 
48 The OEM village interviews found that the majority (86%) of respondents think that satisfactory negotiations were 

carried out during the road construction. Most respondents (97.6%) think road construction and management 
organizations have adequately contacted or discussed with them. Some 92.3% of respondents said they 
participated in the discussion of road construction, while almost all (99.4%) learned of the construction from village 
leaders or the local government. 

49 The OEM was informed that individual truck companies set their own rates and there is no trucking association in 
Hebei . The industry is competitive and has no transparency in price setting as compared with bus fares. A highly 
competitive trucking industry with low transport charges can force owners and drivers to overload trucks. 

50 In ADB-supported projects, recent loans have included covenants requiring the installation of vehicle weighing 
equipment at various points on an expressway and for executing agencies to submit to ADB, before the opening of 
the expressway, plans for the operation of vehicle weigh stations, including the prescribed axle-load limits and 
penalties for infringement. The introduction of ITS technology in recent expressway projects will also enhance the 
monitoring and enforcement of axle-load limits within the expressway. 
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80. Road traffic accidents, although reduced on the expressway, need to be monitored 
closely and sufficient data recorded by JHEMO. Accidents on the county connector roads also 
need to be monitored more closely (para. 74). As noted by the OEM, the use of traffic signs and 
other roadside furniture relating to road safety on the county connector roads was not sufficient. 
Signs on county connector roads informing drivers of speed restrictions, seat belt use, fatigue 
driving, and other signage on safe driving procedures should be increased. To encourage safe 
driving and keep accidents at a low rate, it is essential to (i) have signs along the roads 
informing drivers of speed zones, dangerous curves, children crossing; (ii) use local media to 
support a public awareness campaign on road safety; and (iii) set up traffic lights at crossings 
with a heavy flow of people. In response to the very high incidence of road accidents in the PRC, 
specific road safety components have been included in many recent expressway projects, in 
addition to the usual road safety audit. 51 
 
B. Lessons 

81. Project lessons highlight the benefit of integrating an expressway with nearby local road 
networks. In the case of Loan 1617-PRC, connectivity was able to maximize development 
impacts by further stimulating local economic transformations and social development. Local 
observations indicate that a number of factors have determined the breadth and depth of 
impacts (para. 72). At the same time, the OEM also observed that an expressway may have 
little influence on distant beneficiary counties. Based on experience gained from the Project, 
HPCD has decided to limit financing to only connector roads within 20 kilometers from either 
side of future expressways. 
 
82. In the context of this Project, economic development initiated by improved connectivity in 
project areas was further advanced by local area development and complementary investments 
from local governments and the community.52 In hindsight, this experience showed that local 
governments could still strengthen the development process by promoting the setting up of 
enterprises and by providing information, programs, and funds to support technological service 
and integration of production, supply, and sale.53 
 
83. The process of strengthening corporatization and commercialization of expressway 
organizations requires a high level of commitment from all stakeholders. To ensure a strong 
sense of ownership, it needs to be agreed upon by the highest executive authority of both 
implementing agencies in government and the operations department of ADB. 
 
84. For expressways with accompanying poverty reduction components, project experience 
emphasized the need for ADB to carefully identify and clearly specify its county and village road 
program at appraisal so as to enhance usage of the allocated loan amount for the local road 
component.54 Recent expressway projects included clearly identified local roads to ensure the 

                                                 
51 These road safety components typically include software such as ITS, establishment of interagency coordination 

for road safety education and enforcement as well as hardware such as guardrails in median strips and along road 
shoulders, traffic signage and provision of road maintenance and rescue vehicles. 

52 For example: (i) establishment of local markets and industrial centers, (ii) city and town planning, (iii) microfinance 
schemes to enable development of new cottage industries through small loans, and (iv) training and assistance on 
the use of modern agriculture production techniques. 

53 The OEM survey revealed that most villagers (93.4%) think that no new production techniques have been  learned 
after the construction. About 92.3% think there was not much government help to strengthen production. 

54 To enhance the implementation of a local road component, ADB recently simplified its procedure for national 
competitive bidding including a shorter bidding period, use of bidding documents in the local language and 
postreview contracts. 
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chosen local roads are implemented. In the case of this Project, the Government would have 
constructed the county or village roads, with or without ADB assistance. Three of the five county 
connector roads were built using Government funds before loan effectiveness. In the same 
context, despite the ADB PPTA, implementation of the village roads component was financed 
by the Government. 
 
85. The mix of commercially viable and poverty reduction components complicated 
implementation. A poverty reduction component, such as the one under the Project, would be a 
lot more effective if it were implemented as a stand-alone project, i.e., a project that has both 
village access roads and county roads leading to market centers. However, it is noted that 
government policy in the PRC states that projects financed by international financing institutions 
loans should be able to service and repay the loan. This limits the scope for stand-alone poverty 
reduction projects. 
 
86. Administration and attribution of impacts to the village roads could be strengthened if 
their selection created synergy through concentration rather than be dispersed in several 
locations. Although the village roads were successful, portions of these roads could have been 
built using Government funds outside the Project. Due to the short lengths of village roads, it is 
difficult to say how much the Project benefited the villages in terms of increased traffic on the 
county connector roads and economic activity in the area. 
  
87. Project supervision lacked continuity due to the several changes in ADB staff. Frequent 
staff movements due to promotion and job rotation made it difficult to avoid changes in project 
officers. The importance of minimizing the learning period for new project officers is recognized, 
as the executing agency will need to update each new ADB staff with detailed information on 
each stage of the project. 
 
C. Follow-Up Actions 

88. The following time-bound actions are recommended. 
  

Actions Institution 
Responsible 

Time Frame Monitoring 

1. Management should ensure that fully operational 
weigh-in-motion detectors are in service (24 hours) 
at all entry points to the expressway. With only 2 
weigh-in-motion detectors presently available, this 
need should be addressed as soon as possible. 
 
 2. The expressway should provide for more storage 
and parking areas to off-load overloaded vehicles. 
Similar areas need to be established at each of the 8 
toll stations where overloaded vehicles are 
monitored. 
 
3. In support of enforcement of the government 
regulation on curbing overloading, fines should also 
require vehicles that do the most damage to pay 
commensurately to discourage overloading. 
 

Jing-Hu 
Expressway 
Management 

Office 

End-2006 
 
 
 

 
 

Mid-2007 
 

 
 
 
 

Early-2007 

ADB 
 

 
 
 
 

ADB 
 
 
 
 
 

ADB 

4. HPCD should reinforce the publicity of traffic 
safety, set up traffic lights at crossings with a heavy 
flow of pedestrians, and install more signs on the 
county connector roads. 

Hebei Provincial 
Communications 

Department 

2007 ADB 
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PROJECT COST AND FINANCING PLAN 
 

Table A1.1: Appraisal and Actual Costs 
($ million and percent) 

 
 
 
 

Appraisal Estimate Actual  
Project Component  

Foreign 
 

Local 
 

Total 
 

Foreign 
 

Local 
 

Total 

Actual vs 
Appraisal 

(%) 
A. Base Cost        
   1. Qing-Wu Expressway        
    a. Civil Works 131.9 148.8 280.7 131.9 187.5 319.4 113.8 
    (i)  Earthworks, Drainage, Structure  
      and Pavement                                             

115.9 130.8 246.7     

    (ii)  Guardrails, Fences, Traffic Signs, 
      and Marking 

9.1 10.2 19.3     

    (iii)  Building and Services Facilities 6.9 7.8 14.7     
        
     b. Equipment 16.5 2.9 19.4 12.7 0.0 12.7 65.5 
    (i)   Traffic Engineering, Toll  
       Collections and Office  

9.3 1.6 10.9     

    (ii)    Construction and Maintenance 7.2 1.3 8.5     
        
     c. Land Acquisition and Resettlement         0.0 21.4 21.4 0.0 29.3 29.3 136.9 
      (i)   Land Acquisition 0.0 16.5 16.5     
      (ii)   Resettlement 0.0 4.9 4.9     
        
     d. Consulting Services and Training 1.2 6.9 8.1 1.0 13.8 14.8 182.7 

Subtotal (A1) 149.6 180.0 329.6 146.6 230.6 376.2 114.1 
        
2. Connector Roads        
  a. Country Connector Roads 20.0 50.1 70.1     
     (i) Civil Works 20.0 42.5 62.5     
     (ii) Land Acquisition and Resettlement 0.0 7.6 7.6     
        
  b. Village Access Roads 1.0 3.0 4.0     

Subtotal (A2) 21.0 63.1 74.1 21.0 60.7 81.7 110.3 
        

Subtotal (A) 170.6 233.1 403.7 166.6 291.3 457.9 113.4 
        
B. Contingencies 20.6 26.9 47.5     
  1. Physical Contingencies 8.5 11.7 20.2     
  2. Price Escalation 12.1 15.2 27.3     
        
C. Interest and Other Charges During 
Construction 

21.8 0.0 21.8 21.4 0.0 21.4 98.2 

        
 Total 213.0 260.0 473.0 188.0 291.3 479.3 101.3 

Source: ADB. 2005. Project Completion Report on Hebei Roads Development Project in the People’s Republic of China. 
Manila (Loan 1617-PRC). 
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Table A1.2: Financing Plan 
($ million and percent) 

 
Appraisal Estimate Actual  

Source  
Foreign 

 
Local 

 
Total 

 
Foreign 

 
Local 

 
Total 

Actual vs 
Appraisal 

(%) 
Financing ($ million)        
Asian Development Bank 180.0 0.0 180.0 167.0 0.0 167.0 92.8 
Ministry of Communications 0.0 85.0 85.0 0.0 85.0 85.0 100.0 
Hebei Provincial Government 33.0 175.0 208.0 21.0 206.3 227.3 109.3 

Total 213.0 260.0 473.0 188.0 291.3 479.3 101.3 
        
Share to Total Financing (percent)        
Asian Development Bank 84.5 0.0 38.1 88.8 0.0 34.8  
Ministry of Communications 0.0 32.7 18.0 0.0 29.2 17.7  
Hebei Provincial Government 15.5 67.3 44.0 11.2 70.8 47.4  

Total 100.0 100.0 100.0 100.0 100.0 100.0  
Source: ADB. 2005. Project Completion Report on Hebei Roads Development Project in the People’s Republic of China. 
Manila (Loan 1617-PRC). 
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Appendix 2 

ORGANIZATION STRUCTURE OF EXPRESSWAY ADMINISTRATION 
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PHOTOGRAPHS OF THE PROJECT ROADS 
 
 

A. Jing Hu (Qingxian─Wuqiao) Expressway 
 

 
 
B. Botou─Nanpi (ADB-financed county connector road) 
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C. Nanpi─Mengcun (ADB-financed county connector road) 

 
 
D. Mengcun─Haixing (ADB-financed county connector road) 
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E. Wuqiao-Jingxian 
 

 
 
F. Dongguang-Qiantong 
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G. Funcheng-Dongguang 
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ASSESSMENT OF OVERALL PERFORMANCE1 
 

Table A4.1: Calculation of Overall Assessment Performance Ratings 
 

A. Expressway (82% weighting in overall rating) 
 
Criterion Weighta Assessment Rating Value (0-3)b Weighted Rating 
1. Relevance 20% Highly Relevant 3 0.60 
2. Effectiveness 30% Highly Effective 3 0.90 
3. Efficiency 30% Highly Efficient 3 0.90 
4. Sustainability 20% Likely 2 0.40 

Total 100% Highly Successful  2.80 
Source: Operations Evaluation Mission. 
 
B. County Connector and Village Roads (18% weighting in overall rating) 
 
Criterion Weighta Assessment Rating Value (0-3)b Weighted Rating 
1. Relevance 20% Highly Relevant 3 0.60 
2. Effectiveness 30% Effective 2 0.60 
3. Efficiency 30% Highly Efficient 3 0.90 
4. Sustainability 20% Likely 2 0.40 

Total 100% Successful  2.50 
Source: Operations Evaluation Mission. 
 
C. Overall Rating 
 
Criterion Weighta Assessment Rating Value (0-3)b Weighted Rating 
1. Relevance 20% Highly Relevant 3.0 0.60 
2. Effectiveness 30% Highly Effective 2.8 0.85 
3. Efficiency 30% Highly Efficient 3.0 0.90 
4. Sustainability 20% Likely 2.0 0.40 

Total 100% Highly Successful  2.75 
a Weighted value of rating values for each component rounded to whole numbers. 
b 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. 

                                                 
1  The overall weights were determined on the percentage of actual costs associated with the expressway and the 

connector roads (i.e., country connector roads and village access roads). Appendix 1 provides a breakdown of 
actual project costs for the expressway and the connector roads. Interest and other charges during construction 
were then added to each after these were split based on their respective share of total project costs (excluding 
interest and other charges during construction). This gave about 82% for the expressway and 18% for the 
connector roads. 
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Table A4.2: Comparison of Project Performance Assessments 
 
Item Loan 1188 Loan 1262 Loan 1324 Loan 1617 Loan 1638 
Relevance Relevant Highly Relevant Highly Relevant Highly Relevant Highly Relevant 
Effectiveness Effective Highly Effective Effective Highly Effective Highly Effective 
Efficiency Less Efficient Highly Efficient Highly Efficient Highly Efficient Highly Efficient 
   EIRR (%) 4.9 12.5 14.6 19.8 24.0 
Sustainability Most Likely Most Likely Likely Likely Likely 
   FIRR (%) -0.5 10.4 1.1 13.4 6.8 
Institutional/ 
Other Impacts 

Little Moderate Moderate -- --. 
 

Overall Rating Successful Highly 
Successful 

Successful Highly 
Successful 

(near 
successful) 

Successful 
(near Highly 
successful) 

Reasons for Lower 
Assessment 

Modest traffic 
volume due to 
lower diversion 
rate from rail 
and competing 
road routes. 
Lower traffic 
base 
differenced by 
noncompletion 
of an 
expressway 
extension to 
Dadong port. 

 Project BME 
failed to 
adequately 
demonstrate 
that economic 
development 
and poverty 
objectives were 
achieved. 
Weaknesses in 
pavement and 
highway safety 
design due to  
inadequate 
attention to  
technical 
aspects 

 Expressway 
component 
(65%) was 
highly 
successful while 
the county 
roads (25%) 
and institutional 
strengthening 
(10%) 
components 
were rated 
successful. 

ADB Performance Satisfactory Satisfactory Satisfactory Partly 
Satisfactory 

Satisfactory 

EA Performance Satisfactory Highly 
Satisfactory 

Satisfactory Satisfactory Satisfactory 

      
ADB = Asian Development Bank, BME = benefit monitoring and evaluation, EA = executing agency, EIRR = 
economic internal rate of return, FIRR = financial internal rate of return. 
Notes: 
Loan 1188: Shenyang-Benxi Highway Project (PPER dated October 2000). 
Loan 1262: Jilin Expressway Project (PPER dated October 2000). 
Loan 1324: Heilongjiang expressway Project (PPER dated August 2001). 
Loan 1617: Hebei Roads Development Project  
Loan 1638: Chengdu–Nanchong Expressway Project (draft for editing dated 4 October). 
Sources: Project performance audit/evaluation reports.
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DESIGN AND MONITORING FRAMEWORK 
 

Design Summary Project Targets/Indicators Results/Achievements 
 

Data Sources/ Reporting 
Mechanisms 

Impact 
To promote economic 
growth and poverty 
reduction in Hebei 
Province 
 

 
Economic growth targets for 
affected cities and counties 
during 2000-2010 
 
 
Per capita incomes in nine 
designated poverty counties 
to rise above the poverty 
threshold (CNY1,100) by 
2005 
 
 
 
 
 

 
Economic growth observed but no 
targets were given at appraisal. 
 
 
 
Achieved. Per capita income in 
nine designated poverty counties 
rose from CNY212 in 1998 to 
CNY958.3 in 2004 (average 
compounded growth of 28.6% per 
annum). Data for 2005 were not 
available at the OEM. If past 
growth was sustained, which was 
likely, then targets would have 
been met. 
 

 
Cangzhou municipality 
(project area) and its 
counties (14) reached their 
economic growth targets.  
 
The GDP annual growth 
rates of Cangzhou were 
8.6%, 11.30%, and 12.1% 
in 2001, 2002, and 2003, 
respectively, compared 
with 1998 (before the 
Project). 
 
Social survey work was 
undertaken by the OEM 
and data came from 
HPCD. 

Outcome 
1. To improve road 
infrastructure through the 
provision of increased 
capacity for more efficient 
movement of freight 
and passengers 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. To provide improved 
access to officially 
designated poverty 
counties and villages 
 
 
 
 
 
 
 

 
Remove serious congestion 
and deteriorating safety 
standards on the existing 
road (about 145 kilometers 
[km]) between the provincial 
boundaries with Tianjin 
municipality and Shandong 
province (Highway 104) 
through the construction of a 
controlled access, four-lane 
expressway as part of the 
national trunk highway 
system (NTHS) 
 
 
Average travel speed on 
major routes at peak times 
increases from 40 kilometers 
per hour (kph) to 60 kph 
 
 
Safer roads, as indicated by 
a decrease in deaths (per 
10,000 veh-km) by at least 
10% by 2005 
 
 
Reduce traffic congestion on 
existing roads (230 km) by 
increased capacity 
measures 
 
AADT increases by about 
30% by 2005. 
 
 
 
 

 
Achieved.  The average speed on 
G-104 was 40 kph compared with 
60 kph after implementation of the 
expressway component. Traffic on 
the existing G-104 declined by 
about 30% due to diversion to the 
expressway .Thus traffic 
congestion was reduced. 
 
Expressway constructed as 
envisaged, i.e., controlled-access 
four-lane, as part of NTHS. 
 
 
 
Achieved. Accident rate declined 
from 0.00140 per 10,000 veh-km in 
2001 to 0.00048 in 2004.  
 
 
 
Achieved. Improvements in 
capacity of county connector roads 
by raising road class from Class IV 
to Class II, which in effect widens 
the road from 4 meters to 8 meters.  
 
Annual average daily traffic (AADT) 
increased at the rate of 34% per 
annum between 2001 and 2005 on 
the expressway. 
 
Achieved. International Roughness 
Index (IRI) estimated at 2.0 m/km 
for expressway. 
 
 
 

 
Speed survey by OEM 
using Global Positioning 
System (GPS) equipment.   
 
 
 
 
 
 
 
 
 
 
 
 
Traffic Police 
Statistics 
 
 
 
 
HPCD 
 
 
 
 
 
Traffic data from HPCD 
and OEM traffic surveys. 
 
 
 
Road roughness estimates 
by OEM using visual 
inspection and riding 
quality methodology. 
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Design Summary Project Targets/Indicators Results/Achievements 
 

Data Sources/ Reporting 
Mechanisms 

 
 
 
 
 
 
 
 
 
 
 
3. To build capacity in, 
and corporatize, 
expressway agencies 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pavement roughness 
indexes (PRI) lowered to < 3 
meters (m)/km. 
 
 
Reduction in delivery times 
for agricultural 
inputs/production within the 
project area by at least 15% 
by 2003 
 
Improvement in efficiency of 
public expenditures on roads 
by at least 5% by 2003 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reorganization of Hebei 
Provincial Communications 
Department (HPCD) and 
computerization of 
expressway management 
and operational procedures 
by 2000 
 

Travel times have been 
significantly reduced. For example, 
between Qingxian to Wuqiao and 
Nanpi and Haixing the trip time has 
been reduced by 50%. 
 
 
 
 
 
 
In 2005 the budget for maintenance 
 on county connector roads was 
approximately CNY1.0 billion and 
the budget estimated for 2006 
maintenance is CNY1.5 billion. This 
level of budget in terms of the 
length of road it has to maintain 
amounts to approximately 
CNY12,900 per km (about $1,600 
per km). The budget for 
maintenance comes from 
contributions from the national 
Government, the city finance 
budget, and the county finance 
budget. 
 
Expressway agency is still not fully 
corporatized. HPCD has been 
reorganized and expressway 
management and operational 
procedures are computerized. 
 

HPCD and PCR 
 
 
 
 
 
 
 
 
 
 
HPCD 
 
 
 
 
 
 
 
 

Outputs 
1. Civil Works 
140 km of expressway, 
about 230 km of county 
connector roads, and 
about 110 km of village 
access roads constructed 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
North/south corridor capacity 
increased by 30,000 medium 
truck units (MTUs) by  
opening year 2002 
 
230 km of county connector 
roads upgraded/condition 
improved, and approximately 
110 km of villages access 
roads built  
 
Systems for traffic data 
collection, toll collection 
accounting, expressway 
management, and 
road/bridge maintenance 
management established 
 
Construction completed and 
open to traffic by mid-2002 
 
 
 

 
 
Achieved. No longer measured in 
MTUs. Increase in average daily 
traffic was 34% per annum from 
2001 to 2005. 
 
Achieved. 141 km of expressway, 
227.4 km of county connector 
roads, and 121 km of village roads 
built 
 
 
Achieved  
 
 
 
 
 
 
Achieved. Expressway opened to 
traffic in December 2000, ahead of 
schedule. County connector roads 
and village roads were completed 
by June 2002. 
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Design Summary Project Targets/Indicators Results/Achievements 
 

Data Sources/ Reporting 
Mechanisms 

2. Consulting Services 
2.1 14 person-months of 
international consulting 
services in quality 
assurance and training 
rendered 
 
 
 
 

2.2 Established and 
upgraded operation and 
maintenance systems 
 
2.3 Monitoring and 
evaluation (M&E) 
methodologies 
established 
 
 
 
 

3. Resettlement and 
Compensation 
3.1 About 1,254 ha of land 
acquired 
 
3.2 383 households 
relocated and 
compensated 
 
 
 
 

4. Capacity Building and 
Human Resource 
Development 
4.1 More than 100 
personnel trained in 
various disciplines 
 
 
 
 
4.2 70 person-months of 
overseas training to gain 
experience and increase 
knowledge 
 
5. Environment 
5.1 Environmental 
mitigation measures 
designed 
 
 
 

5.2 Establish improved 
environmental monitoring 
Procedures 

 
On-the-job training of HPCD 
staff and national 
consultants, and adoption of 
international best practice in 
project management , 
contract administration, and 
quality control system 
 
 

Annual reports 
 
 
 
Field surveys, traffic counts 
 
 
 
 
 
 
 
 

Land acquisition and 
resettlement plan 
 
Compensation level agreed 
upon 
 
 
 
 
 
 
 
 

 

Implementation of courses in 
contract management, 
construction, and quality 
control techniques, as well 
as systems and procedures 
for accounting and financial 
management 
 
 
 
 
 
 
Improved efficiency in 
implementing mitigation 
measures 
 
 
 

Environmental monitoring 
procedures institutionalized 
in Hebei Planning and 
Design Institute 

 
Achieved. 45 person-months of 
international consultants (14 
person-months of which was used 
in construction supervision) 
 
 
 
 
 

Achieved 
 
 
 
Undertaken 
 
 
 
 
 
 

 
 

1,180 ha of land acquired 
 
 
Actual households relocated were 
733, of which 50 households were 
from the expressway area and the 
county connector roads required 
the resettlement of 683 
households. Compensation levels 
were agreed upon. 
 
 
 

Achieved. A total of 1,000 person-
months of in-country training and 
94 people for international training 
in various disciplines. 
 
 
 
 
Achieved. A total of 83.7 person-
months of overseas training were 
undertaken. 
 
 
 
No problems with environmental 
mitigation measures which were 
fully observed. 
 
 
 

Undertaken 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Hebei Provincial Academy 
of Social Science was 
engaged to carry out the 
M&E, field survey, and 
studies and reports 
submitted to ADB. 
 
 
 

 

PCR 
 
 
PCR 
 
 
 
 
 
 
 
 
PCR 
 
 
 
 
 
 
 
PCR 
 
 
 
 
 

Independent Institute 
assigned for monitoring, 
and staff training 
completed. Eight people 
trained overseas to 
enhance local capacity. 
 

AADT = annual average daily traffic, GDP = gross domestic product, GPS = global positioning system, HPCD = Hebei 
Provincial Communications Department, IRI = international roughness index, kph = kilometers per hour, m = meter, MTU 
= medium truck units, NTHS = national trunk highway system, OEM= operations evaluation mission, PCR = project 
completion report. 
Source: Project Completion Report; Operations Evaluation Mission.
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TRAFFIC PERFORMANCE 
 
1. Project traffic was analyzed for all key roads associated with the Project, namely, (i) the 
existing road (national highway 104) [G-104]) that was the route between the Tianjin/Hebei 
provincial border and the Hebei/Shandong provincial border before the expressway was 
constructed; (ii) the expressway; and (iii) the county connector roads. In addition to traffic data 
collected, the Operations Evaluation Mission (OEM) conducted traffic counts along G-104 and 
the county connector roads. The traffic counts were undertaken for 24 hours on 21 June 2006, 
with the assistance of Cangzhou Communications Bureau and the Road Administration Bureau. 
The traffic count recorded all vehicles passing the survey stations by vehicle type. On G-104, 
traffic counts took place at five locations: (i) north of Qingxian, (ii) north of Cangzhou, (iii) south 
of Cangzhou, (iv) south of Nanpi, and (v) south of Dongguang. For the county connector roads, 
traffic counts were made at six locations, namely, (i) the Jingxian-Wuqiao road, west of Wuqiao; 
(ii) the Fucheng-Dongguang road, west of Dongguang; (iii) the Dongguang-Qiantong road, east 
of Dongguang; (iv) the Botou-Nanpi road, west of Nanpi; (v) the Nanpi-Mengcun road, east of 
Nanpi; and (vi) the Mengcun-Haixing road, west of Haixing. Tables A6.1, A6.2, A6.3, and A6.4 
summarize the annual average daily traffic for the expressway and the OEM traffic count for 
2006. 
 
2. The OEM noted that the figures collected in the project completion review (PCR) for G-
104 traffic for 2000–-2004 and expressway traffic for 2001–-2004 differed from the data for the 
same years collected by the OEM. This is understandable as the traffic stated in the PCR is the 
average figure for the whole of G-104, whereas the data collected by the OEM is for specific 
locations along G-104. For the expressway, however, the OEM obtained data from the toll 
booths, so in reality the numbers recorded in the period 2000–2004 by the PCR should be the 
same as those collected by the OEM. As shown in Table A6.1, the PCR traffic data is lower than 
the data collected by the OEM for the period between 2001 and 2004. The PCR data for 2001–
2004 for the expressway was 19% to 23% lower than the data collected by the OEM. The PCR 
traffic projections for 2005 and 2006 are lower by 12% and 8% respectively than the actual 
counts recorded by the OEM. 
 
 

Table A6.1: Annual Average Daily Traffic on Hebei Jing-Hu Expressway, 2000–2006 
 

(vehicles per day and percent) 
 

Annual Average Daily Traffic (vpd) Vehicle Mix (% of Total AADT) 
PPER PPER 

 
 
Year 

PCR 
 

Total 
Type 

1 
Type 

2 
Type 

3 
Type 

4 
Type 

5 
Freea Total 

 

Type 
1 

Type 
2 

Type 
3 

Type 
4 

Type 
5 

Totalb 

2001 5,539 2,569 2,244 1,867 50 14 115 6,859  38.1 33.3 27.7 0.7 0.2 100.0 
2002 8,214 3,996 3,509 2,926 83 22 184 10,720  37.9 33.3 27.8 0.8 0.2 100.0 
2003 11,022 4,993 4,583 4,061 160 31 197 14,025  36.1 33.1 29.4 1.2 0.2 100.0 
2004 15,279 6,246 6,134 5,973 415 334 242 19,344  32.7 32.1 31.3 2.2 1.7 100.0 
2005 18,334 8,087 2,999 3,680 3,294 2,231 185 20,476  39.9 14.8 18.1 16.2 11.0 100.0 
2006 21,084 10,446 2,405 1,956 3,096 4,505 278 22,686  46.6 10.7 8.7 13.8 20.1 100.0 

AADT = annual average daily traffic, PCR = project completion report, PPER = project performance evaluation report, 
vpd = vehicles per day. 
Notes: Type 1 = car and small truck; Type 2= small bus and medium truck; Type 3 = large bus and large truck; 

Type 4 = superlarge bus and superlarge truck; and Type 5 = truck trailer. 
a Some small passenger vehicles are exempt from paying tolls. These vehicles include military vehicles, on-duty fire 

fighting vehicles and ambulances. 
b Excludes toll free vehicles. 
Source: Operations Evaluation Mission. 
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Table A6.2: Comparison of Traffic Performance 

 
Jing-Hu Expressway G-104 National Highway County Connector Roads 

 
Annual average daily traffic (AADT) 
increased from 6,859 vehicles per 
day (vpd) in 2001 and 14,025 vpd in 
2003 to 20,476 vpd and 22,686 vpd 
in 2005 and 2006, respectively. 
 
The majority of traffic still comprises 
of the car and small truck category 
(Type 1), whose share to total AADT 
averaged 38.5%. The volume of 
Type 1 traffic increased from 2,569 
vpd in 2001 to 4,993 vpd in 2003, 
8,087 vpd in 2005, and 10,446 vpd in 
2006─growth rate of 32.3% p.a. 
between 2001 and 2006. 
 
The share of large or heavy truck 
type vehicles (Types 3, 4, and 5) 
increased from 29% in 2001 to 31% 
in 2003, and 43% in 2006. In terms 
of volume, large or heavy truck traffic 
increased from 1,931 vpd in 2001, to 
4,252 vpd in 2003, and 9,557 in 
2006─growth rate of 37.7% p.a. 
between 2001 and 2006. Type 3, 4 
and 5 vehicles showed a significant 
increase since 2005.  On the other 
hand, data for the small bus and 
medium truck category (Type 2) 
declined significantly from 2005. 
 
Inter-city or long-distance travelers, 
such as large trucks and buses, were 
willing to pay higher toll for the 
convenience and service. 
 
Historical data on expressway traffic 
provided by Jing-Hu Expressway 
Management Office to the 
Operations Evaluation Mission was 
higher than annual traffic levels 
reported in the project completion 
report (PCR). However, OEM traffic 
data indicate a slightly lower growth 
in traffic compared to PCR between 
2001 and 2005─34.9% p.a. in PCR 
compared with 31.4% p.a. in the 
PPER. 
 

 
Following the diversion of some 
traffic to the project expressway, G-
104 highway traffic started to recover 
between 2002 and 2003. The 
recovery in traffic is largely due to an 
increase in car and small truck traffic 
in the areas. Medium- and large-size 
truck traffic in G-104 remains largely 
below pre-expressway levels. 
 
Traffic data at 5 points along G-104 
indicate that while present traffic has 
recovered, it has not gone back to 
the 1998 and 2000 levels, 
particularly in Qingxian and 
Cangxian counties. Traffic south of 
Nanpi and Dongguang has either 
met or exceeded the 1998 and 2000 
levels partly due to economic 
development in the counties after the 
project. 
 
In Qingxian and Cangxian counties, 
most of G-104 traffic comprise car 
and small truck traffic, which 
significantly picked up from 2005. 
Similarly, south of  Nanpi and 
Dongguang, cars and small trucks 
also dominate in  number,  but their 
relative share in total traffic is still 
lower than that of  the two   northern 
counties since the former are likely to 
be less affluent. 
 
Increase in vehicle traffic along G-
104 benefited from its improvement 
using local funds. It is now a tolled 
national highway whose rates are 
still cheaper than those of the 
expressway. Strong economic 
development in the key growth area 
of Cangzhou also contributed to 
more vehicle traffic in the vicinity. 
Local and agriculture traffic, including 
cars and small trucks, dominate the 
G-104 route with its lower charges. 

 
Average AADT in the 5 county 
connector roads increased from 
2,370 vehicles per day (vpd) in 2001 
to 3,422 vpd in 2006─ growth of 
6.3% p.a. from 2000 to 2006. All 
connector road traffic exceeded their 
2000 levels. Car and small truck 
traffic comprise the majority although 
their relative share to total AADT was 
smaller within the poverty counties of 
Mengcun and Haixing. The Jingxian 
–Wuqiao route comprised 60-70% of 
cars and small trucks due to 
development in Wuqiao county. On 
the other hand, the Fucheng-
Dongguang-Qiantong route showed 
a key increase in car and small truck 
type vehicles from 2003 due to 
economic development in the area 
(i.e., industrial center). 
 
Average large bus traffic increased 
from 175 vpd in 2000 to 262 vpd in 
2006─growth rate of 6.9% p.a. 
between 2000 and 2006. Average 
car and small truck traffic increased 
from 1,110 vpd in 2000 to 2,046 vpd 
in 2006─a growth rate of 10.7% p.a. 
between 2000 and 2006. 
 
Growth in AADT in the poverty 
counties was higher than that in the 
Botou-Nanpi route. Average AADT 
(east of the expressway) from Nanpi-
Mengcun, Mengcun-Haixing  
increased from 2,859 vpd  and 2,068 
vpd to 3,850 vpd and 3,059 vpd 
─growth of 5.1% p.a. and 6.7% p.a. 
between 2000 and 2006, 
respectively. Average AADT (west of 
the expressway)  from Fucheng to 
Dongguang and Jingxian to Wuqiao 
increased from 1,678 vpd  and 2,126 
vpd in 2000 to 3,402  and 3,048 vpd 
in 2006 ─growth rate of 12.5% p.a. 
and 6.2% p.a. between 2000 and 
2006.  Dongguang to Qiantong went 
up from 1,960 vpd to 2,772 
vpd─growth rate of 5.9% p.a. 
between 2000 and 2006. 
 

AADT = annual average daily traffic, PPER = project performance evaluation report, PCR = project completion report, 
OEM = Operations Evaluation Mission, vpd = vehicles per day. 
Source: Operations Evaluation Mission. 
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Location/
Vehicle Type 1998 2000 2001 2002 2003 2004 2005 2006 1998 2000 2001 2002 2003 2004 2005 2006

Car      2,576      4,448   2,782   3,305   2,857   2,650   2,448   3,351     27.0    32.9    36.6     47.3     47.5    38.8    34.6    37.2 

Large Bus         476         542      593      533      440      624      771      676       5.0      4.0      7.8       7.6       7.3      9.1    10.9      7.5 

Small Truck      1,685      2,272   1,473   1,142      994   1,288   1,452   2,169     17.7    16.8    19.4     16.3     16.5    18.9    20.5    24.1 

Medium Truck      1,935      2,283   1,178      822      780      873      973   1,097     20.3    16.9    15.5     11.8     13.0    12.8    13.8    12.2 

Large Truck      1,065      1,388      624      436      324      632      557      646     11.2    10.3      8.2       6.2       5.4      9.3      7.9      7.2 

Truck-Trailer      1,806      2,585      945      754      622      757      870   1,074     18.9    19.1    12.4     10.8     10.3    11.1    12.3    11.9 

Total      9,543    13,518   7,595   6,992   6,017   6,824   7,071   9,013   100.0  100.0  100.0   100.0   100.0  100.0  100.0  100.0 

Car      3,557      4,109   2,676   2,492   2,719   3,192   3,665 4,516      29.6    37.7    36.8     36.9     37.1    40.8    44.1   48.3 

Large Bus         553         752      461      434      480      573      667 552           4.6      6.9      6.3       6.4       6.5      7.3      8.0     5.9 

Small Truck      1,505      1,516   1,083   1,010   1,111   1,278   1,446 1,657      12.5    13.9    14.9     14.9     15.2    16.3    17.4   17.7 

Medium Truck      1,693      1,041      690      640      690      688      686 673         14.1      9.6      9.5       9.5       9.4      8.8      8.2     7.2 

Large Truck      2,564      2,074   1,591   1,475   1,569   1,012      456 528         21.3    19.1    21.9     21.8     21.4    12.9      5.5     5.6 

Truck-Trailer      2,155      1,393      770      707      764   1,081   1,399 1,427      17.9    12.8    10.6     10.5     10.4    13.8    16.8   15.3 

Total    12,027    10,885   7,271   6,758   7,333   7,824   8,319   9,353   100.0  100.0  100.0   100.0   100.0  100.0  100.0 100.0 

Car      1,793      2,066   1,557   1,589   1,508   1,902   2,031   3,073     19.8    25.7    23.1     24.8     27.3    31.5    34.6   42.0 

Large Bus         496         340      321      291      218      353      448      680       5.5      4.2      4.8       4.5       3.9      5.8      7.6     9.3 

Small Truck      1,752      1,658   1,591   1,683   1,473   1,562   1,529   1,598     19.4    20.6    23.6     26.2     26.7    25.9    26.0   21.8 

Medium Truck      1,623      1,451   1,238   1,105      893      834      683      390     17.9    18.0    18.4     17.2     16.2    13.8    11.6     5.3 

Large Truck      1,744      1,346   1,104      964      791      803      591      598     19.3    16.7    16.4     15.0     14.3    13.3    10.1     8.2 

Truck-Trailer      1,643      1,179      932      787      637      582      589      983     18.2    14.7    13.8     12.3     11.5      9.6    10.0   13.4 

Total      9,051      8,040   6,743   6,419   5,520   6,036   5,871   7,322   100.0  100.0  100.0   100.0   100.0  100.0  100.0 100.0 

Car      1,575      1,864   1,337   1,625   1,700   1,935   2,171   2,295     27.9    28.3    28.7     28.7     28.7    28.8    28.8   38.7 

Large Bus         341         393      267      326      340      397      454      563       6.0      6.0      5.7       5.8       5.7      5.9      6.0     9.5 

Small Truck         702         777      539      648      680      778      876   1,117     12.4    11.8    11.6     11.5     11.5    11.6    11.6   18.8 

Medium Truck      1,466      1,761   1,281   1,565   1,631   1,844   2,058      949     25.9    26.7    27.5     27.7     27.6    27.4    27.3   16.0 

Large Truck         858      1,006      701      843      883      735      588      570     15.2    15.3    15.0     14.9     14.9    10.9      7.8     9.6 

Truck-Trailer         713         783      534      651      680   1,031   1,382      441     12.6    11.9    11.5     11.5     11.5    15.3    18.4     7.4 

Total      5,655      6,584   4,659   5,658   5,914   6,720   7,529   5,935   100.0  100.0  100.0   100.0   100.0  100.0  100.0 100.0 

Car         896      1,243      684   1,037   1,123   2,382   1,429      996     18.6    24.5    19.0     29.5     31.0    31.8    26.6   22.9 

Large Bus         345         421      421      321      320      544      436      420       7.2      8.3    11.7       9.1       8.8      7.3      8.1     9.6 

Small Truck      1,177         747      608      879   1,037   2,325   1,931      922     24.4    14.7    16.9     25.0     28.6    31.0    36.0   21.2 

Medium Truck         801         680      606      375      362      917      815      435     16.6    13.4    16.8     10.7     10.0    12.2    15.2   10.0 

Large Truck         711      1,066      584      454      397      745      173      401     14.8    21.0    16.2     12.9     11.0      9.9      3.2     9.2 

Truck-Trailer         885         910      701      445      382      585      580   1,184     18.4    18.0    19.5     12.7     10.5      7.8    10.8   27.2 

Total      4,815      5,067   3,604   3,511   3,621   7,498   5,364   4,358   100.0  100.0  100.0   100.0   100.0  100.0  100.0 100.0 

Notes:
1.Traffic data of G104  have to be obtained from manual of national highway traffic survey for the period 2000─2005.
2.Traffic data of connector roads have be obtained from Gangzhou Road Administration Bureau for 2000─2005.

4.With the assistance from Gangzhou Communications Bureau and Road Administration Bureau, a 24-hour traffic volume survey has been 
   carried out on the Qinxian─Wuqiao Section of National Highway 104 and connect roads on 21 June 2006 (Wednesday) 24-hour traffic survey 
   record all vehicles passing the certain section on the vehicle type base, and traffic data of G104 be surveyed by electron automatism, Traffic data 
   of connector roads be suveyed by manual.
Source: Operations Evaluation Mission.

Table A6.3 : Annual Average Daily Traffic on National Highway 104 (G104), 2000─2006
(vehicles per day and percent)

Vehicle Mix (% of Total AADT)Annual Average Daily Traffic (VPD)

   vehicle, 2 for large vehicle, 3 for trailer vehicle).

AADT= annual average daily traffic, vpd=vehicles per day.

3.Vehicle convert coefficient base on the New MOC Highway Standard,issued in March 2004（1 vehicle=1PCU for small vehicle,1.5 for medium 

North of Qingxian (15.33 km)

North of Cangzhou (26.98 km)

South of Cangzhou (28.43 km)

South of Nanpi (17.62 km)

South of Dongguang (29.60 km)
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Location/
Vehicle Type 2000 2001 2002 2003 2004 2005 2006 2000 2001 2002 2003 2004 2005 2006

Car   1,218   1,013   1,482   1,053 1,359  57.3    55.7     49.1     40.4    44.6 

Large Bus      155      121      131      199 223     7.3      6.6       4.3       7.6      7.3 

Small Truck      235      276      935      677 753     11.1    15.2     31.0     26.0    24.7 

Medium Truck      249      173      216      278 214     11.7      9.5       7.2     10.7      7.0 

Large Truck        83        98        85      168 188     3.9      5.4       2.8       6.5      6.2 

Truck-Trailer      186      139      168      229 311     8.7      7.6       5.6       8.8    10.2 

Total   2,126   1,820   3,017   2,604   3,048 100.0  100.0   100.0   100.0  100.0 

Car      347      588      561      717      707   1,142 918     20.7 25.2 26.3 43.5 32.5 37.0 27.0

Large Bus        40        38        47        42      118      209 227     2.4 1.6 2.2 2.5 5.4 6.8 6.7

Small Truck      302      425      369      274      677      916 1,155  18.0 18.2 17.3 16.6 31.1 29.7 34.0

Medium Truck      297      417      391      179      242      319 375     17.7 17.9 18.3 10.9 11.1 10.3 11.0

Large Truck      323      416      383      221      285      378 496     19.2 17.8 17.9 13.4 13.1 12.2 14.6

Truck-Trailer      369      450      386      216      146      124 231     22.0 19.3 18.1 13.1 6.7 4.0 6.8

Total   1,678   2,334   2,137   1,649   2,175   3,088   3,402 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Car      925      941   1,142 1,055  47.2 45.9 46.2 38.1

Large Bus      283      287      316 187     14.4 14.0 12.8 6.7

Small Truck      103      107      127 845     5.3 5.2 5.1 30.5

Medium Truck      180      187      222 213     9.2 9.1 9.0 7.7

Large Truck      231      238      285 146     11.8 11.6 11.5 5.3

Truck-Trailer      238      292      380 326     12.1 14.2 15.4 11.8

Total   1,960   2,052   2,472   2,772 100.0 100.0 100.0 100.0

Car   1,235   1,047   1,078   1,110   1,253   1,396 1,974  35.0 35.5 35.5 35.5 37.3 38.9 44.8

Large Bus      239      194      199      205      241      277 390     6.8 6.6 6.6 6.6 7.2 7.7 8.9

Small Truck      559      465      479      493      577      662 968     15.8 15.8 15.8 15.8 17.2 18.5 22.0

Medium Truck      469      388      399      411      471      531 319     13.3 13.2 13.2 13.2 14.0 14.8 7.2

Large Truck      237      194      199      205      173      141 275     6.7 6.6 6.6 6.6 5.2 3.9 6.2

Truck-Trailer      791      659      679      699      640      581 476     22.4 22.4 22.4 22.4 19.1 16.2 10.8

Total   3,530   2,947   3,033   3,123   3,355   3,588   4,402 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Car      114 582     4.0 15.1

Large Bus        89 145     3.1 3.8

Small Truck      756 1,200  26.4 31.2

Medium Truck      552 675     19.3 17.5

Large Truck      425 493     14.9 12.8

Truck-Trailer      923 755     32.3 19.6

Total   2,859   3,850 100.0 100.0

Car      632 1,063  30.6 34.7

Large Bus      244 397     11.8 13.0

Small Truck      234 402     11.3 13.1

Medium Truck      275 386     13.3 12.6

Large Truck      361 418     17.5 13.7

Truck-Trailer      322 393     15.6 12.8

Total   2,068   3,059 100.0 100.0

Mengchun-Haixing, West of Haixing (68.40 km)

Annual Average Daily Traffic (VPD) Vehicle Mix (% of Total AADT)

Table A6.4 : Annual Average Daily Traffic on County Connector Roads, 2000─2006

Source: Operations Evaluation Mission.

(vehicles per day and percent)

AADT= annual average daily traffic; vpd=vehicles per day.

Jingxian-Wuqiao, West of Wuqiao (17.08 km)

Fucheng-Dongguang, West of Dongguang (35.47 km)

Dongguang-Qiantong,East of Dongguang (58.08 km)

Botou-Nanpi, West of Nanpi (8.00 km)

Nanpi-Mengchun, East of Nanpi (40.30 km)
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ECONOMIC REEVALUATION 
 

A. Introduction 

1. An economic reestimation was carried out by comparing the costs and benefits of the 
with-project and without-project cases for the two components of the Project, namely, (i) the 
expressway, and (ii) the county connector and village roads. 
 
2. The economic internal rate of return (EIRR) compared the annual streams of economic 
capital and operating costs and benefits using the Highway Design and Maintenance Model 
Version 4 (HDM-4). The analysis covered the construction period and the following 20 years of 
operation. Costs and benefits were expressed in 2006 constant prices, excluding taxes and 
duties. 
 
B. Traffic 

3. Appendix 6 Table A6.1 summarizes the annual average daily traffic (AADT) for the 
expressway and the Operations Evaluation Mission (OEM) traffic count for 2006. Table A6.2 
presents the AADT data for G-104 (the national highway). Table A6.3 provides the AADT for the 
county connector roads from 2000 to 2005, and the OEM traffic counts for 2006. 
 
4. Traffic on G-104 declined substantially in the year the expressway opened in December 
2000. Traffic fell between 16% and 44% depending on the location on G-104. On average for 
the whole length of G-104, traffic declined by approximately 32%, indicating a large diversion to 
the expressway. Since 2003, however, traffic on G-104 has started to increase, and between 
2003 and 2006 the average growth was 8% per annum (p.a). Traffic on the expressway has 
increased by 27% p.a. between 2001 and 2006. After 2001 when most traffic was being diverted 
from G-104, the growth rate was slower, i.e., traffic growth for 2002–2006 averaged 20% p.a. 
Traffic growth over the 2004–2006 period averaged about 8% p.a. Traffic on the county 
connector roads has also increased since the roads were improved. Average traffic growth for 
all the county connector roads between 2000 and 2006 was approximately 6% p.a. 
 
5. At appraisal, traffic growth rates for the expressway were derived for different periods, 
namely, (i) 2001–2006 at 7.2% p.a., (ii) 2006–2011 at 6.2% p.a., (iii) 2011–-2016 at 3.9% p.a.; 
and (iv) 2016-2020 at 3.3% p.a. These estimates took account of growth in regional gross 
domestic product, per capita income increases, population growth rates, and the income 
elasticity of demand. In the PCR, some of the growth rates indicated does not match the PCR 
calculations. For example, the PCR gives the growth rate of expressway traffic in 2006–2011 as 
5% p.a., however, the figures shown in the PCR indicate a growth of 7% p.a. Similarly, for 
2011–2016 the PCR shows growth rates of 3% p.a whereas the traffic figures show the actual 
growth rate is 4.5% p.a. Considering these growth rates and observing the increases in 
expressway traffic since the PCR, the OEM has forecast average traffic growth for 2006–2020 
at between 5% and 6%. This is conservative in view of the fact that over the last 2 years, 2004–
2006, expressway traffic has shown an increase of 8% p.a. 
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C. Economic Analysis 

1. Expressway Component 

6. Before the project expressway was opened to traffic in December 2000, vehicle traffic 
used national highway G-104 (the existing road). G-104 extended from the Tianjin/Hebei 
provincial border to the Hebei/Shandong provincial border linking several county towns and 
villages. The highway was 146 kilometers (km) long and prone to congestion and accidents. 
Average roughness by the international roughness index (IRI) was around 8.0 meters (m)/km, 
an index generally indicating a bad road condition. The average daily traffic volume in 2000, 
prior to the expressway opening, was about 8,800 vehicles a day, of which about 63% were 
trucks. Traffic volume, prior to the expressway opening, increased at around 13% p.a. Because 
of the bad road condition and congestion near the towns, average vehicle speeds were less 
than 30 km per hour. Without the expressway, G-104 would have remained in poor condition 
and vehicle operating costs (VOCs) would have continued to rise. With the introduction of the 
expressway, traffic was diverted to the expressway, resulting in improved road conditions for the 
users of G-104, and reduced VOC and higher speeds. Traffic that was diverted to the 
expressway also gained an economic benefit. 
 
7. The expressway component has enabled six important transport changes to be captured 
as project benefits. First, traffic from the existing parallel road, G-104, diverted to the 
expressway created resource savings because of lower VOC per kilometer traveled on the 
expressway. Second, the travel distance on the project expressway is shorter than that on G-
104. Third, due to traffic diversion to the expressway, there is less congestion on G-104 and 
reduced VOC for the remaining traffic on the road. Fourth, there are passenger time cost 
savings for people using the expressway. Fifth, there are also passenger time cost savings for 
traffic remaining on G-104 because the reduced traffic allowed faster speeds. Sixth, there will be 
savings in maintenance costs on G-104 as the traffic will be reduced and maintenance cost will 
therefore decline. In the economic analyses undertaken at appraisal and during the PCR, no 
account was taken of generated traffic and its benefits. This is a conservative approach and the 
OEM adopted the same methodology in the economic reestimation  
 

2. County Connector Roads Component 

8. At appraisal, the economic analysis of the county connector roads and the village roads  
component—or as it was referred to in the appraisal report, “the poverty reduction 
component”—considered the net income value of villages to determine the economic benefit of 
this component. The VOC savings on the county connector roads were also considered. The 
benefits from village access roads were considered as the incremental benefit of per capita 
income before the Project to an estimate of per capita income after the introduction of the 
Project. Increases in per capita income were estimated at around 40% after the introduction of 
the Project. A fraction of this increase was assumed as directly attributable to the Project, but it 
was not stated what the fraction was. The PCR, on the other hand, did not evaluate the county 
connector or village access roads component as it stated that data was unavailable at the time 
of the PCR Mission.  Benefits covered the period 2000–2021, which included the 20 years of full 
operation following substantial completion of civil works in 2001. 
 
9. The OEM undertook economic evaluation of each of the five county connector roads in 
the Project, namely, (i) the Jingxian-Wuqiao road, (ii) the Fucheng-Dongguang road, (iii) the 
Dongguang-Qiantong road, (iv) the Botou-Nanpi road, and (v) the Nanpi-Haixing road.  The 
OEM decided that due to increases in economic activity along these roads, an economic 
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analysis of benefits in terms of VOC savings from the without-improvement situation vis-a-vis 
the with-improvement situation partly reflects the benefits from the village roads. The increase in 
agriculture and other activities in the area have increased the movement of both goods and 
people along the connector roads. 
 
10. At the time of the OEM it was estimated that the IRI on the county connector roads was 
around 3.5-4.0 m/km. Before the roads were improved, the IRI was in the range of 6.0-8.0 
m/km. In the economic evaluation it was assumed that resurfacing of the county connector 
roads would occur when the surface roughness reached IRI 5.0 m/km. This will have the effect 
of reducing roughness to an IRI of 3.0 m/km. It was also assumed that routine maintenance 
practices would remain the same with and without the Project. 
 

3. Results 

11. The recalculated EIRR was 21.2% for the expressway component (Table A7.1) and 
17.7% for the county connector roads (Table A7.2). The EIRR for the entire Project was 19.8%. 
 
12. The EIRRs for the expressway component calculated in the appraisal and PCR were 
21.5% and 19.2%, respectively. For the county connector roads and village roads component, 
the EIRR at appraisal was 12.5%. The PCR did not calculate an EIRR for the county connector 
and village roads component. For the whole Project, the appraisal estimated the EIRR as 19.1% 
and the PCR did not estimate an overall project EIRR as it only considered the expressway 
component. 
 
13. Lack of data other than in relation to capital and operational costs in both the PCR and 
appraisal prevents a comparison with the underlying assumptions and detailed methodology of 
some parts of the analyses. The general methodologies and the model for the expressway 
component, however, are basically the same as those used for operations evaluation. 
 
D. Sensitivity Analysis 
 
14. A sensitivity analysis was undertaken of the Project as a whole to examine the effects of 
changing key variables, e.g. benefits, operation and maintenance costs, and no time savings. 
The results of the analysis are in Table A7.3. It can be seen that the Project still maintains a 
high level of economic viability under those adverse scenarios. 
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Table A7.1: Recalculated Economic Internal Rate of Return of the Expressway 
(CNY million in constant prices) 

  Costs Benefits   
   Total VOC Saving Time Savings Total Net Benefit 
Year Capital O&M Costs Expressway G-104 Expressway G-104 Benefits   

1998 162  162      (162) 
1999 623  623      (623) 
2000 960  960      (960) 
2001 736 19 756 413 59 14 3 76.08 (680) 
2002 639 32 670 443 65 16 4 498.01 (172) 
2003 20 37 57 479 73 18 6 540.86 484 
2004  51 51 522 82 22 8 590.70 540 
2005  44 44 574 91 26 11 649.63 606 
2006  48 48 648 108 32 14 728.55 681 
2007 202 52 254 816 146 47 19 860.36 606 
2008  44 44 1,029 249 64 26 1,155.95 1,112 
2009  47 47 1,050 204 64 17 1,314.41 1,267 
2010  50 50 1,014 108 59 9 1,225.62 1,176 
2011  53 53 1,079 116 64 10 1,204.13 1,151 
2012  56 56 1,148 126 68 11 1,284.49 1,228 
2013  57 57 1,222 137 74 12 1,370.87 1,314 
2014 202 58 260 1,302 148 79 14 1,463.73 1,204 
2015  59 59 1,387 161 85 15 1,563.76 1,505 
2016  61 61 1,478 176 92 17 1,671.96 1,611 
2017  62 62 1,576 193 99 20 1,790.14 1,728 
2018  63 63 1,682 212 107 22 1,918.14 1,855 
2019  64 64 1,795 233 116 25 2,056.65 1,992 
2020 (1,773) 66 (1,706) 1,918 256 126 29 2,206.33 3,913 

                EIRR = 21.2% 
( ) = negative, EIRR = economic internal rate of return, O&M = operation and maintenance, VOC = vehicle operating cost. 
Source: Operations Evaluation Mission. 
 
 
 

 

Table A7.2: EIRRs of the County Connector Roads (%) 
County Connector Road EIRR (%) 

ADB-financed  18.8 
   Botou-Nanpi 21.5 
   Nanpi-Haixing 17.0 
Government-Financed 15.6 
   Fucheng-Dongguang 16.2 
   Dongguang-Qiantong 15.3 
   Jingxian-Wuqiao 15.6 

All County Roads 17.7 
EIRR = economic internal rate of return. 
Source: Operations Evaluation Mission. 
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Table A7.3: Results of Sensitivity Analysis 
Scenario EIRR (%) 
Base Project Case 19.8 
Sensitivity Tests  
(i) Benefits 20% lower 16.9 
(ii) Operation and maintenance costs 20% higher 19.6 
(iii) No time savings 18.7 
EIRR = economic internal rate of return. 
Source: Operations Evaluation Mission.  
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FINANCIAL PERFORMANCE OF EXPRESSWAY OPERATIONS 
 

1. The Operations Evaluation Mission, in consultation with Hebei Provincial 
Communications Department (Executing Agency) and the Hebei Jing-Hu Expressway 
Management Office (JHEMO) 1  prepared updated financial statements on the project 
expressway’s operations to reassess its profitability, liquidity, debt service, and capital 
adequacy. 
 
2. The financial statements cover a 23-year period from 1998 to 2020 covering 3 years of 
construction and 20 years of operation. Data from 1998–2005 are actual. Based on changes of 
future traffic and toll rate, as well as reflecting price inflation and national policy, toll revenue 
growth was estimated at 12% in 2006, 10% in 2007, 8% in 2008, 7% in 2009, 6% in 2010, 5% in 
2011–2015 and 3% in 2016–2020, respectively 2  (Table A8.1).Toll revenues collected by 
JHEMO are not subject to tax. Nontoll revenues are estimated to be CNY35 million in 2006, 
increasing by CNY3 million annually. These are generated mainly from advertisements along 
the expressway alignment and service area revenues. Toll revenues by JHEMO are not subject 
to tax. Nontoll revenues are being managed by Guorong Center of HPCD and are subject to a 
corporate tax and business tax. 

 
3. JHEMO confirmed the operating cost and operating margin calculated in the financial 
statements. It was assumed that large-scale maintenance, which is treated as capital costs, will 
be done in 2007 and 2014. JHEMO estimated maintenance expenses according to the current 
situation. The value of additional fixed assets per year is minimal, comprising upgrades of some 
equipment. Repayment of the Asian Development Bank (ADB) loan started in 2002. 3  The 
recalculated financial performance statements—income statement, cash flow, and balance 
sheet— are presented in Tables A8.1, A8.2 and A8.3. 
 
4. In reassessing the present financial sustainability of the expressway operations, it must 
be noted that JHEMO has remained a public institution and largely collects toll charges in behalf 
of HPCD. 4  All toll revenues collected by JHEMO are transferred to HPCD and these are 
available for other road developments in the province, including common highways. 5  Toll 
revenues in 2004 and 2005 were transferred to HPCD and a significant balance of cash flow 
was used for other road projects. 
 
5. The revised financial projections reconfirm conclusions at project completion that the 
generated cash flow from expressway operations will be sufficient to cover operating costs and 
debt service on the ADB loan. The first 5 years from 2001 was a start-up period with operating 
and capital adequacy indicators due to a large long-term debt and a smaller traffic base. 
Sustained improvements in operating performance will then contribute to a healthy cash position 
and satisfactory debt-service capacity in the long run. Following progressive deterioration from 
2001 to 2005, the operating ratio is expected to steadily strengthen from about 12% in 2006 to 
6% in 2010 and to 5% in 2020. 
 

                                                 
1  The Hebei Jing-Hu Expressway Administration Office (formerly Jing-Hu Expressway Management Office) operates 

the Hebei Qingxian to Wuqiao expressway (the project expressway). 
2  Being a collective enterprise, JHEMO toll incomes are still exempt from business tax and income tax and only  

units with enterprises in the  service area will be levied a 5.5% business tax and a 33% corporate income tax from 
their incomes. 

3  As of mid-June 2006, ADB records indicate that $12.5 million of the $167 million loan has been repaid. 
4  At the time of the OEM, there were no plans to change the ownership structure and privatize the expressway. 
5  JHEMO operates, maintains, and repairs the project only with a budget. At the beginning of each year, JHEMO 

submits its budget to HPCD for approval. Planned targets are issued at the beginning of each year. 
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6. Improved coverage of operating expenses is expected from rising toll revenues from 
increased traffic. Total revenues, largely from tolls, grew at 21% per annum in 2005 and are 
projected to grow by 5% in 2010. At the same time, JHEMO has shown its ability to manage its 
operating costs with a net operating margin of about 71% in 2005. With a rising revenue base 
and sustained cost management, the net income margin is expected to remain at high levels 
from 56% in 2005 to 75% in 2010 and 85% in 2020. Return on total assets is estimated at about 
9% in 2005 and about 11% in 2010. Similarly, return on equity (9.6% in 2005) will remain high at 
11% in 2010. 
 
7. The debt service coverage ratio progressively improved from 2.6 in 2003 to 4.4 in 2005, 
and will be 7.2 in 2010, and 11.5 in 2020. The large long-term debt from the Project will put 
debt-to-equity levels at 37%–40% between 2003 and 2004.Long-term debt to total capitalization 
will be the same. The ratio will decline in line with continuing debt repayment. The return-to-
equity ratio is also satisfactory with an average 8% over 20 years of operation. 
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Actual 
Project Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Operating Revenues

Toll Revenue 178 324 385 528 631 707 777 840 898 952 1,000 1,050 1,102 1,157 1,215 1,252 1,289 1,328 1,368 1,409
Other Revenue 7 17 20 24 37 35 38 41 44 47 50 53 56 59 62 65 68 71 74 77 

Total Renenues 185 341 405 552 668 742 815 881 942 999 1050 1103 1158 1216 1277 1317 1357 1399 1442 1486 

Less:Business Tax (5.5%) 0 1 1 1 2 2 2 2 2 3 3 3 3 3 3 4 4 4 4 4 
Net Operating Revenue 185 340 404 551 666 740 813 878 940 997 1047 1100 1155 1213 1274 1313 1354 1395 1438 1482 

Operating Expenses
Operating Expenses 14 22 23 22 23 28 29 29 30 30 31 31 32 32 33 33 34 34 35 35

o/w: Other Service Operation 
Cost

7 9 10 10 11 12 13 13 14 14 15 15 16 16 17 17 18 18 19 19

Maintenance Cost 4 9 17 40 58 58 45 27 28 29 30 31 31 47 34 35 36 37 38 39

Depreciation 0 0 0 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110

Total Operation Expenses 18 31 40 172 191 196 184 166 168 169 170 172 173 189 176 178 179 181 182 184
Net Operating Income 167 309 364 379 475 544 630 712 772 828 877 928 982 1,024 1,098 1,136 1,175 1,215 1,256 1,298

Total Interest Expenses 0 0 87 85 82 77 74 72 69 65 62 58 54 50 46 41 37 31 26 20

Corporate Tax 167 309 277 294 393 467 555 640 704 762 815 870 928 974 1,052 1,094 1,138 1,183 1,230 1,278

Corporate Tax (33%) 0 3 3 5 9 8 8 9 10 11 12 13 13 14 15 16 17 17 18 19 

Net Income after Corporate Tax 167 306 274 289 384 459 547 631 694 752 803 858 915 960 1,037 1,078 1,121 1,166 1,212 1,259

Percentage Growth in Revenues (%) 84.3 18.8 36.3 21.0 11.0 9.9 8.0 7.0 6.0 5.1 5.0 5.0 5.0 5.0 3.1 3.1 3.1 3.1 3.1

Net Operating Margin (%) a 90.2 90.9 90.1 68.8 71.3 73.5 77.4 81.1 82.2 83.1 83.7 84.4 85.0 84.4 86.2 86.5 86.8 87.1 87.3 87.6

Net Income  Margin (%) b 90.1 89.9 67.6 52.4 57.5 61.9 67.1 71.7 73.6 75.2 76.5 77.8 79.0 78.9 81.2 81.9 82.6 83.3 84.0 84.7
Operating Ratio (%) c 9.8 9.1 9.9 11.3 12.2 11.6 9.0 6.4 6.1 5.9 5.7 5.6 5.4 6.5 5.2 5.1 5.1 5.1 5.0 5.0

Return on Total Assets (%) d 5.7 8.3 8.4 7.8 9.1 9.7 10.4 10.8 10.7 10.5 10.1 9.9 9.6 9.2 9.1 8.7 8.3 8.0 7.7 7.4
ADB = Asian Development Bank; MOC = Ministry of Communications.

FINANCIAL PERFORMANCE AND PROJECTIONS

Table A8.1: Projected Income Statements
(CNY million)

Source: Operations Evaluation Mission.

Forecast 

Note: Figures may not add up due to rounding.
                                                                                                                                                                                                                                                               

b Net income after tax divided by total revenues.
c Total operating expenses less depreciation divided by net operating revenue.
d  Net income plus interest expense divided by average investment in assets.
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Actual 
Project Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Net Cash Flow from Operating 165 305 272 397 491 568 656 739 803 858 912 966 1,025 1,069 1,141 1,188 1,231 1,275 1,321 1,362

Net income after tax 167 306 274 289 384 459 547 631 694 752 803 858 915 960 1,037 1,078 1,121 1,166 1,212 1,259
Depreciation 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110
Net changes in working capital (2) (1) (2) (2) (3) (1) (1) (2) (1) (4) (1) (2) 0 (1) -6 0 0 -1 -1 -7
 Accounts receivable (3) (2) (2) (3) (2) (2) (1) (2) (1) (4) (1) (2) (1) (1) -6 0 -1 -1 -1 -7
 Accounts Payable 1 1 0 1 (1) 1 0 0 0 0 0 0 1 0 0 0 1 0 0 0

Cash Inflow from Financing 1,597 702 1,038 109 497 26

ADB Loan 229 309 214 109 497 26

MOC 337 220 146

Hebei Government 1,031 173 678
Cash Inflow Total 1,597 702 1,203 414 768 423 491 568 656 739 803 858 912 966 1,025 1,069 1,141 1,188 1,231 1,275 1,321 1,362

Cash Outflows
Gross Fixed Assets 161 643 991 756 717 20 212 261

Debt Service (principal repayment)

ADB Loan 12 18 27 30 37 45 48 51 54 57 61 65 69 73 78 83 88 94 99

Cash Outflow Total 161 643 991 756 729 38 27 30 37 257 48 51 54 57 61 65 330 73 78 83 88 94 99 

Net Cashflows (161) 954 (289) 447 (315) 731 396 461 531 399 691 752 804 855 905 960 739 1068 1110 1148 1187 1227 1263 
Opening Balance 0 (161) 793 504 950 635 1,365 1,762 2,223 2,754 3,153 3,844 4,596 5,400 6,255 7,159 8,119 8,858 9,926 11,036 12,184 13,371 14,598

Closing Balance (161) 793 504 950 635 1,365 1,762 2,223 2,754 3,153 3,844 4,596 5,400 6,255 7,159 8,119 8,858 9,926 11,036 12,184 13,371 14,598 15,861

Debt Service Coverage Ratio a 24.8 2.6 3.6 4.4 5.0 5.5 6.2 6.7 7.2 7.7 8.1 8.6 9.0 9.6 9.9 10.3 10.7 11.0 11.5 

( ) = negative; ADB = Asian Development Bank; MOC = Ministry of Communications.

a Net income after tax plus depreciation divided by principal repayment and interest expense.
Source: Operations Evaluation Mission.

Forecast 

Notes: Figures may not add up due to rounding.

Table A8.2: Cash Flows
(CNY million)
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Actual 
Project Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Current Asset

Cash (161)     793     504      950     635  1,365  1,762   2,223  2,754  3,153  3,844  4,596   5,400   6,255  7,159    8,119    8,858    9,926  11,036  12,184   13,371   14,598  15,861 
                                         3         5         7       10        12       14       15       17       18        22        23       25         26         27         33         33         34          35          36         43 

Fixed Asset 
Gross Fixed Assets  3,289   3,179  3,069  3,171  3,061  2,951   2,841   2,731  2,621    2,511    2,662    2,552    2,442    2,332     2,222     2,112    2,002 

Less: Depreciation     110      110     110     110     110     110      110      110     110       110       110       110       110       110        110        110       110 

Net Fixed Assets  3,179   3,069  2,959  3,061  2,951  2,841   2,731   2,621  2,511    2,401    2,552    2,442    2,332    2,222     2,112     2,002    1,892 

Work in Progress    161     804  1,795   2,551  3,268  3,289 
Total Asset  ─  1,597  2,299   3,504  3,908  4,661  4,951   5,304  5,727  6,229  6,812  7,455   8,153   8,899  9,695  10,546  11,437  12,401  13,401  14,440   15,518   16,636  17,796 

Current Liability
Account Payable          1         2         2         3          2         3         3         3         3          3          3         3           4           4           4           4           5            5            5           5 

Long-Term Loans

ADB Loan     229     538      751     848  1,327  1,325   1,296  1,258  1,213  1,165  1,114   1,060   1,003     942       877       808       735       657       574        486        392       293 

Total Liabilities     229     538      752     850  1,329  1,328   1,298  1,261  1,216  1,168  1,117   1,063   1,006     945       881       812       739       661       579        491        397       298 
Equity

Paid-in Capital  1,368  1,761   2,585  2,585  2,585  2,585   2,585  2,585  2,585  2,585  2,585   2,585   2,585  2,585    2,585    2,585    2,585    2,585    2,585     2,585     2,585    2,585 

Retained Earnings      167     473     747  1,036   1,420  1,880  2,427  3,058  3,752   4,503   5,307  6,164    7,079    8,038    9,075  10,154  11,275   12,441   13,652  14,912 

Total Equity  1,368  1,761   2,752  3,058  3,332  3,621   4,005  4,465  5,012  5,643  6,337   7,088   7,892  8,749    9,664  10,623  11,660  12,739  13,860   15,026   16,237  17,497 

Total Liability and Equity  1,597  2,299   3,504  3,908  4,660  4,950   5,303  5,726  6,228  6,811  7,454   8,152   8,898  9,694  10,545  11,436  12,400  13,400  14,439   15,517   16,635  17,795 

LTD to Total Capitalization (%) a    14.3    23.4     21.4    21.7    28.5    26.8     24.4    22.0    19.5    17.1    14.9     13.0     11.3      9.7        8.3        7.1        5.9        4.9        4.0         3.1         2.4        1.6 
Total Debt to Equity (%) b 16.7 30.5 27.3 27.8 39.9 36.7 32.4 28.3 24.3 20.7 17.6 15.0 12.8 10.8 9.1 7.6 6.3 5.2 4.2 3.3 2.4 1.7 

Equity ratio (%) c 85.7 76.6 82.4 89.0 85.1 92.5 103.2 116.1 131.8 150.3 171.2 194.3 219.7 247.8 278.8 312.7 350.8 392.4 438.0 488.4 544.5 606.8 

Revenues to Total Assets (%) d 5.3 8.7 8.7 11.2 12.6 13.0 13.1 12.9 12.6 12.3 11.8 11.4 11.0 10.6 10.3 9.8 9.4 9.0 8.7 8.3 

Return on Equity  (%) e 6.1 10.0 8.2 8.0 9.6 10.3 10.9 11.2 10.9 10.6 10.2 9.8 9.5 9.0 8.9 8.5 8.1 7.8 7.5 7.2 

a Long-term debt divided by Long term debt plus total equity. 
b Total liabilites divided by total equity. 
c Total equity divided by (paid-in capital plus total liabilities).
d Total revenues divided by total assets. 
e Net income after tax divided by total equity. 

Notes: Figures may not add up due to rounding.
─ = not available; ( ) = negative; ADB = Asian Development Bank; LTD = long term debt.

Table A8.3: Balance Sheet
(CNY million)

Source: Operations Evaluation Mission.

Forecast 
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FINANCIAL REEVALUATION 
 
1. The financial internal rate of return (FIRR) of the project expressway was reevaluated 
using a with - and without - Project comparison. The major assumptions in calculating the FIRR 
are as follows: 

(i) All components of the FIRR calculations were expressed in constant 2006 prices 
and covered the period from 1998 to 2020. 

(ii) Capital costs include all capital expenditures related to the construction and 
equipment associated with the expressway, but exclude interest during 
construction and the cost of county connector roads and village roads and reflect 
actual costs incurred. 

(iii) Operation and maintenance (O&M) costs were based on actual costs up to 2006. 
From 2006 onward, the costs were assumed to increase in line with projected 
increases in traffic volume. Periodic maintenance was assumed to take place in 
2007 and 2014 as verified by JHEMO at an estimated cost of CNY257.0 million. 

(iv) Incremental revenues beyond those documented for 2001–2006 were based on 
the revised forecasts for traffic volume until 2020. Toll rates were assumed to 
remain at 2006 levels. The current level of toll rates compared with that at 
appraisal and at the project completion review (PCR) is shown in Table A9.1. 

(v) Assuming that the expressway will be corporatized, a business tax and a 
corporate income tax are included, and will be comparable with those at both the 
appraisal and the project completion review. The recalculation applies a 5.6% 
business tax and 33% corporate tax. 

(vi) Other revenues, i.e., nontoll, which cover ancillary services such as service area 
revenues, were taken as actual from 2001 to 2006, and will increase in line with 
traffic growth. 

(vii) Residual value was based on a 40-year economic life of the expressway, which 
is based on the Ministry of Communications standard for expressways. 

 
Table A9.1: Expressway Toll Levels 

(CNY/vehicle-km) 
 

Item Type 1 Type 2 Type 3 Type 4 Type 5 
 Car S Truck S  Bus M  Truck L  Bus L  Truck SL  Bus SL  Truck Trailer 
          
At appraisal 0.40 0.53  0.67 0.80 1.00   1.60 
2001–2005 0.40 0.40 0.60 0.60 1.06 1.06 1.06 1.73 2.00 
At PCR 0.40 0.40 0.60 0.60 1.06 1.06 1.28 1.28 1.48 
Current Rate 0.40 0.40 0.60 0.60 1.06 1.06 1.28 1.28 1.48 

        km = kilometer, L. = large, M. = medium, PCR = project completion review, S. = small, SL. = superlarge. 
    Source: Jing-Hu Expressway Management Office, Hebei Provincial Communications Department. 
     
 

2. The recalculated FIRR in 2006 constant prices is 13.4% (Table A9.2), compared with 
11.3% at appraisal and 13.2% at project completion. The main reasons for the slightly higher 
return than calculated in the PCR are the slightly higher traffic levels and therefore higher 
revenues in the future. In addition, the actual level of other revenues (i.e., ancillary services) is 
higher than was estimated in the PCR. Other revenues were not considered in the appraisal 
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calculation of the FIRR. The recalculated FIRR is higher than the real weighted average cost of 
capital (WACC) for the Project, which was estimated at 4.63%.1 
 

Table A9.2: Recalculation of Financial Internal Rate of Return  
(CNY million in constant prices) 

  Cost    Toll Other Total Business Corporate Cash Flow 
Year Capital Operation Maintenance Total Revenue Revenue Revenue Tax Tax After Tax 
1998 164   164      (164) 
1999 630   630      (630) 
2000 970   970      (970) 
2001 744 15 4 764 178 7 185 10 (194) (395) 
2002 645 24 10 680 324 17 341 19 (118) (240) 
2003 21 24 18 62 385 20 405 23 106 214 
2004  22 40 62 528 24 552 31 152 308 
2005  23 59 82 631 37 668 37 181 367 
2006  24 58 82 669 35 704 39 192 390 
2007 257 25 27 309 709 37 746 42 130 265 
2008  29 28 57 752 39 791 44 228 462 
2009  30 29 59 797 42 838 47 242 491 
2010  30 30 60 844 44 889 50 257 522 
2011  31 32 63 895 47 942 53 273 554 
2012  31 33 64 949 50 998 56 290 589 
2013  32 34 66 1,006 53 1,058 59 308 625 
2014 257 33 27 317 1,066 56 1,122 63 245 497 
2015  34 28 62 1,130 59 1,189 67 350 711 
2016  35 29 64 1,198 63 1,261 71 371 754 
2017  36 30 66 1,270 66 1,336 75 394 801 
2018  37 32 69 1,346 70 1,416 79 419 850 
2019  38 33 71 1,427 75 1,501 84 444 902 
2020 (1,791) 39 34 (1,717) 1,512 79 1,591 89 1,062 2,157 
         FIRR = 13.4% 

    ( ) = negative, FIRR = financial internal rate of return. 
    Source = Asian Development Bank. 

 
3. A sensitivity analysis of the FIRR was carried out to test the effects of possible 
unfavorable scenarios with respect to O&M costs and revenues. The scenarios tested were a 
20% increase in O&M costs and a 20% decrease in toll revenues (and other nontoll revenues). 
A combination of these two scenarios was also tested. The result shows that the Project is not 
very sensitive to changes in O&M costs, but is sensitive to changes in toll revenues (traffic 
volume and toll rates). Under the worse-case scenario (combination of 20% increase in O&M 
costs and 20% reduction in revenues throughout the analysis period), the FIRR would decline to 
11.3%, still far in excess of the WACC, indicating a strong financial viability. 

 
 
 
 
 

                                                 
1  The weighted average cost of capital was calculated following the methodology in ADB’s Guidelines for the 

Financial Governance and Management of Investment Projects, with the assumed costs of capital of 6.29% for the 
ADB loan, 8% for equity capital from the Government, 3% domestic inflation rate, and 33% corporate tax. The 
recalculated WACC was 4.63%. 



52 Appendix 9 

 

Table A9.3: Sensitivity Analysis 
Item FIRR (%)
1. Base Case 13.4 
2. Increase in Operation and Maintenance Costs by 20% 13.3 
3. Decrease in Toll Revenues by 20% 11.5 
4. Combination of 2 and 3.  11.3 
FIRR = financial internal rate of return. 
Source: Asian Development Bank estimates. 
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RESETTLEMENT IMPACTS 
 

1. Resettlement and land acquisition were carried out in conformity with Asian 
Development Bank (ADB) and government regulations and also in conformity with any special 
covenants or assurances included in the project documentation. The legal bases for demolition 
or land requisition in the Hebei section of Jing-Hu Expressway are Hebei Land Administrative 
Law (1987); Hebei Provincial Government Document (1987, No. 117); and Government Affairs 
Bulletin (1998, No. 55) of Cangzhou. The policy and implementation of demolition or 
compensation for land requisition were based on local compensation policies. For the 
expressway, a resettlement plan was prepared and implemented and the results were 
monitored. Since no resettlement plan was undertaken at appraisal for the county connector 
roads, this was undertaken by the Government.   
 
A.  Land Acquisition and Resettlement Impacts 
 
2. Land acquisition for the project expressway and connector roads affected around 35,000 
people. The expressway affected 6 counties, 20 townships, and 211 villages with a population 
of 163,635 persons. About 1,180 hectares (ha; 17,647 mu) of land was acquired compared with 
the estimated 1,254 ha (18,740 mu). Fifty households were relocated compared with the 
estimated 32 The area of demolished houses totaled 24,690 square meters and the affected 
population totaled 203. In addition, the demolition of 39 small enterprises (i.e., brickyards, shops 
and gas station, etc.) affected 1,236 persons. Expressway construction also resulted in the 
downing of electric power lines (360), telecommunication lines (360), wells (105), and fruit and 
timber trees (168,781). About 354 ha of land was acquired for upgrading and constructing the 
connector roads, compared with the Government resettlement plan estimate of 477 ha. 
Relocated households totaled 683, compared with the Government estimate of 351 households. 
 
B. Resettlement Implementation Including Compensation 
 
3. Compensation criteria were set by Hebei in 1989 (No. 117 Document), namely, 
resettlement regulations of Hebei Province. Compensation for land is six times as much as the 
per capita production value 3 years before land acquisition. Compensation for housing is set by 
the house styles (tile house, adobe, etc.) and building time (old or new, and depreciation 
calculation) to achieve the balance. Each county makes a concrete analysis of concrete 
conditions and coordinates the compensation with the Hebei Provincial Communications Bureau. 
If the compensation is more than the local standard, that record is reported by the Hebei 
provincial government. The criteria for old or new were determined by the local county. 
 
4. Land acquisition and resettlement costs for the expressway and connector roads totaled 
CNY242.3 million, compared with the resettlement plan estimate of about CNY175 million 
(expressway only). The higher-than-expected cost was due mainly to an increase in 
compensation rates and the inclusion of the cost of land acquisition and resettlement for the 
connector roads. All due expense was paid before the end of 2001. 
  
5. Resettlement was carried out by means of land adjustment and monetary compensation 
(Table A10). The village commission applied for new sites for demolished homes and 
enterprises, and arranged for the new sites to have water, electricity, and convenient traffic after 
government approval. The villages readjusted the farmland, so that land losses were shared 
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equally within the village, and the impact was reduced. 1  Compensation funds were used 
collectively to invest in farm and nonfarm improvements. 
 

Table A10: Rehabilitation Measures 
 

Land Acquisition Housing Demolition 
Planned  Actual Planned Actual 

Replacement land at the 
ratio of CNY6292 /mu   

1. Cash compensation  
2. Readjust land within 
the affected villages 
3. Employment- 
supporting measures  
4. Supporting measures 
for starting businesses  
5. Agricultural credit and 
technical training   
6.Coordinating 
infrastructure construction 

Compensation at 
replacement cost 

1. Cash compensation  
2. The affected persons  
built the housing 
themselves on free house 
plots  
3. The local governments 
are responsible for the 
corresponding 
infrastructure (road, 
water, and power supply 
system, etc.) 

Source: Operations Evaluation Mission. 
 
6. As for the vulnerable group, they managed to live in the new residence through the help 
of the township government, village commission, and rural enterprises as well as relatives and 
neighbors. Most of the demolished small enterprises were able to restart their business. Only a 
small portion was not approved to restart. For example, Wuqiao Nanchen brickyard failed to 
restart due to its too short distance from the government. 
 
7. In general, farmers whose land was acquired for the Project have all been resettled in 
their local villages. All of them have rebuilt homes and now live there. Newly built homes are 
almost larger than the old ones and the new housing structures as well as housing conditions 
are of much better quality than the demolished ones. For large settlement sites, the Project had 
additional costs to provide complete road access, water supply, and electricity for the relocated 
households. In terms of economic rehabilitation, almost all affected villages redistributed land 
village-wide, and most villages still have relatively sufficient farmland per capita. 
 
C.  Conclusion 
 
8. The resettlement process (compensation for land acquisition, resettlement, and local 
construction) was implemented effectively (with good results) and monitored satisfactorily 
(although ADB provided limited supervision due to staffing constraints).2 Public participation was 
effectively engaged and the Project succeeded in considering and coordinating all interest 
groups, which participated in the project construction in various ways. The resettlement process 
provided for an unblocked channel of complaints and appeal for the public. 
 
9. The achievements of the resettlement process were due to the cooperation of the local 
government and the provincial communications department. Production capacity and living 
conditions of the affected were either developed or rejuvenated. For the poor, some special 
measures and decisions were made to solve the present problems. Local people were satisfied 
with the resettlement process.  “People-centered” resettlement benefits from the project include 
the following: 
                                                 
1  According to regulations of Hebei Province, the average homestead is (i) 0.25 mu for villages with less than 1.5 mu 

per capita plow land, and (ii) 0.30 mu for villages with 1.5–2 mu per capita plow land. That was acceptable to the 
villagers. 

2  An ADB resettlement specialist did not visit the Project during implementation due to unavailability of staff. 
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(i) Built village access roads. In Nanpi and Dongguang counties, etc., village 

access roads were built in areas far away from the county by combining the 
compensation fund and villager-collected money. 

(ii) Improved irrigation system. For the six counties, 280 new motor-pumped deep 
wells and shallow wells are dug. 

(iii) Rebuilt the low-voltage circuitry. In Nanpi, part of the compensation fund was 
appropriated to the electric power department to improve low-voltage and aging 
circuitries as well as electro facilities. 

(iv) Improved school facilities. In some villages, primary schools newly built from   
part of the compensation fund replaced the old schools whose old buildings and 
dormitories, and narrow classrooms had an unfavorable effect on the students.  

(v) Improved drinking water conditions. Part of the compensation fund has been 
used to improve drinking water conditions through the construction of tap water 
piping in some villages, such as Wangying zhuang village and Yihe zhuang 
village in Cangxian county, and Yangzhuang village, Guzhuang village, and 
Dawangzhuang village in Nanpi county. 
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SOCIOECONOMIC EVALUATION 
 
1. The Operations Evaluation Mission (OEM) conducted a socioeconomic evaluation to 
reassess whether improved connectivity from the project roads contributed to economic 
transformation and social development in the road influence areas, e.g., (i) changes in standard 
of living and quality of life; (ii) changes in income and livelihood patterns and standards. Data 
collection combined a short field survey (sample villages), key informants, and secondary data 
sources. The survey (16–25 June 2006) covered eight villages, six of which are also villages 
monitored in the project completion report (PCR). The villages were Hezhuang, Huangjiawa, 
Nanliushe, Xiaodijiu, Xingma, and Xinglongdian. The two non-PCR monitored villages are 
Anjiawa and Wangliushe (Hui autonomy). Anjiawa is a resettlement village while Wangliushe is 
a hinterland village selected by the local social expert as a control village for a without-project 
comparison. The observations and conclusions from the evaluation are detailed below.1 
 
A. General 
 
2. The OEM findings confirmed several observations and conclusions from a PRC case 
study which was done as part of an OED special evaluation study on rural poverty (i.e., poverty 
exit strategy, poverty targeting). 2  These commonalities pertain to the poverty impact of 
expressways, in general, and the use of local roads as add on components to PRC expressway 
projects. In respect to the impact of Jing Hu expressway on poverty, OEM noted that actual 
benefits go beyond the area of its location. Apart from the positive resettlement impacts noted in 
Appendix 10, direct impacts on the poor maybe limited with a predominance of inter-city traffic 
and the preference of local traffic for a cheaper alternate route. On the other hand, the OEM 
observed that indirect impacts of the expressway on poverty reduction were significant. The 
evaluation of the social and economic benefits of an expressway goes beyond convention which 
focuses on traffic volumes, reduced travel time and costs in the project areas. Jing Hu 
expressway contributed to the national trunk highway system and national economic growth. 
Improved connectivity to other regions with dynamic growth helped road influence areas to 
benefit from continued economic growth in the PRC (in terms of outside employment, trade and 
commerce, and economic and social transformations). In respect to local roads, the OEM found 
that the level of impact on poverty reduction in a project area depends on local realities 
including the remoteness of the location, resource endowment, and links to growth centers. 
 
3. Local observations show that the expressway provided a catalyst for expanding 
economic transformation and social development in Cangzhou city and adjacent counties. 
Similarly, the county connector and village roads generated structural changes, which promoted 
further economic activity and improved productivity. These resulted in increased incomes and 
better social conditions in beneficiary communities. The breadth and depth of observed impacts 
varied due to (i) the relative distance of households to the project roads, (ii) proximity to or 
presence of key resource centers or big and medium-size cities, (iii) the characteristic and rate 
of development of each community, (iv) an openness to change, (v) differences in farming and 
planting styles, and (vi) complementary investments, etc. Socioeconomic development in the 
project counties and select villages is presented in Tables A11.1 and A11.2. 
 
 
 

                                                 
1  ADB. 2006. Staff Consultant Report (Social) on Hebei Road Development Project. Manila (Loan 1617-PRC, July). 
2  ADB. 2006. Special Evaluation Study on Pathways out of Poverty and the Effectiveness of Poverty Targeting. 

Manila 
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Table A11.1: Comparison of GDP Per Capita in the Project Counties 
 

Per Capita GDP Index 
(1998 = 100) 

Average Annual 
Growth (%) 

 
County 

Pop. 
(‘000) 
1998 

GDPPC 
(CNY) 
1998 

 

1998 2001 2004 

 

1998–
2001 

2001–
2004 

Adjacent to Expressway 2,522 5,943  100 123 186  7.5 17.2 
Qingxian 373 7,206  100 124 178  7.8 14.8 
Canxian 646 7,511  100 123 174  7.6 14.0 
Botou 544 4,726  100 122 221  7.3 27.2 
Nanpi 343 4,384  100 124 171  8.0 12.7 
Dongguang 342 5,440  100 121 188  6.9 18.5 
Wuqiao 274 5,520  100 122 166  7.4 11.9 
Adjacent to Country Connector Road 775 3,912  100 112 164  4.0 15.6 
Mengcun 174 4,768  100 99 160  (0.2) 20.2 
Yangshan 396 3,741  100 119 176  6.4 15.9 
Haixing 205 3,516  100 109 145  3.0 11.1 

GDP = gross domestic product, GDPPC = gross domestic product per capita, Pop = population. 
Source: Operations Evaluation Mission. 

 
4. To develop a counterfactual for the Project, the OEM social expert interviewed villagers 
in Wangliushe, an isolated nonproject village. The expert found that poor connectivity restricted 
necessary structural changes to promote economic activity and improve village productivity. 
Few trucks and businesses come and the development of enterprises and trade is lagging. The 
dry farmlands are still without irrigation. There is no growth in village production and the source 
of income has not changed. Households continue to depend on natural planting while the level 
of outgoing employment remains the same.  Few vehicles are used by households and there is 
farm mechanization at a low level. Because the village is remote, visitors are mostly relatives 
and friends. Per capita income has not changed due to negligible earnings growth, and this 
shows in a high percentage of poverty households. In this poverty village, household living 
expenses are low compared with those in beneficiary villages, but they have increased 
moderately between 1998 and 2005. These characteristics were shared by Nanliushe, a 
minority but beneficiary village, which reported little project influence because it is far from the 
expressway and its county connector road. As a result, incomes and social conditions have not 
changed. Meanwhile, the OEM did not observe any key difference in the nature of road impacts 
along the Botou-Haixing connector routes financed by the Asian Development Bank (ADB) and 
those by local funds. 
 
B. Economic Growth and Transformation 
 
5. Growth in Economic Activity. Gross domestic product (GDP) in the zones of influence 
of the project expressway and connector roads experienced growth in line with the country’s 
economic development. In real prices, primary industry production in 2004 for the nine counties 
increased by about 10% while production in the second and tertiary industries grew by as much 
as 30%. At the same time, GDP growth since 2001 favored counties situated along the 
expressway (Botou,Cangxian, Dongguang, and Qingxian), which experienced higher growth 
than counties along the connector roads (Haixing and Mengcun ). Per capita GDP has tracked 
GDP growth and has increased in each county since completion of the project roads. Poverty 
counties such as Mengcun have benefited much since the completion of the county connector 
roads and village access roads. 



58 Appendix 11 

 

 
6. Diversification of Industry. Counties along the project expressway experienced rapid 
industrial development, particularly in Botou, Cangxian, and Qingxian counties. Counties along 
the county connector roads also recorded similar but lesser development (main text, para. 70). 
After the opening of the project expressway, the beneficiary counties set up industrial centers in 
convenient and trafficked areas, i.e, Dongguang industrial center and Mengcun industrial center. 
In Wuqiao, a provincial industrial center,set up near the county connector road, housed 24 
enterprises including high-tech enterprises, manufacturing enterprises mainly in foundry work, 
and 5 foreign-funded enterprises (Sino-Germany, Sino-Singapore, and Taiwan-funded 
enterprises), with investment totaling up to several billion yuan. In Wumaying town-Nanpi town 
in Nanpi county (located along the Botou-Haixing connector road), there are 26 enterprises and 
many shops (including several hundred small shops for trade) along a 10-km stretch, as a result 
of the remarkable centralizing effect of the connector road. Rapid industrial development is 
reflected in increases in data for industrial sales and gross production, number of enterprises, 
revenue and profits, total assets, and employment, especially in 2003. The handicraft industry 
also developed. In the villages of Huangjiawa and Xiaodijiu, the industries featuring bamboo-
woven wares and straw-woven wares have become very influential. The service industry, such 
as catering, has also developed. 
 
7. Enabling Environment for Trade and Commerce. The pace of urbanization quickened 
as city and town economic activities grew. Some counties have carried out city planning, based 
on the county connector roads, and their local economies developed rapidly following a boom in 
industry and business. Likewise, some county connector roads have become new regional 
business centers and distributing centers, which promoted local economic development. For 
example, local infrastructures in Nanpi county, which is located near the project expressway and 
a county connector road, improved significantly since the completion of the project roads. At the 
same time, city planning was carried out based on the county connector road. With the road at 
the center, gradually advancing to the north, the area now is more than three times as large as 
before.  Land prices have increased rapidly, with the current price being CNY500,000 per mu. 
Real estate also developed rapidly. In 2002, Beijin He Zhu Development Limited Corporation 
exploited 35,000 square meters (m²) during the first period, and 30,000 m² in the second.  Now 
a high-standard residential area of more than 200 mu is under construction. The county 
population has doubled from 30,000 in 1998. Villages near the county have been integrated into 
the development of the county. In Dongguang and Yanxian counties, the towns of Zhaowang, 
Qincun, Dadan, Shengfo, and Qiantong boast of many new buildings. The network of commerce 
has taken shape. 
 
8. Despite reforms in state-owned enterprises, which resulted in purchases and mergers, 
2003 and 2004 data still showed that the number of state-owned industry and nonstate-owned 
industry (with annual revenue of over CNY5 million) increased. Likewise the annual average 
number of the employed, industrial gross production, product sales earnings, and total amount 
of profits increased significantly. In 2003, nonstate-owned industry (with annual revenues of less 
than CNY5 million) also showed an increase in industrial enterprises, industrial gross production, 
and number of employed staff. Meanwhile, except for Qingxian, traveling merchants direct 
investment in 2004 performed better than in previous years. 

 
9. Domestic trade has experienced rapid growth since the completion of the project roads. 
The trading population and quantities significantly increased in recent years. The trading regions 
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and commodity scope also expanded.3 Local trade features more purchasers going to the 
counties while fewer locals go out. In Huangjiawa, Xingma, and Xinglongdian villages, selling 
has changed from transporting outside by villagers to doorstep purchase or establishing their 
own markets to deal with outside businessmen. Since the completion of the expressway, import 
and export trade also changed. While still not fully developed being concentrated in four 
counties, export activities have experienced rapid development since 2003. 

 
10. Since the completion of the Project, each village has village access roads and town or 
county connector buses, i.e., one for 20 seats every 30 minutes. The county connector and 
village access roads contributed significantly to local socioeconomic development. There are 
increasingly more vehicles including businessmen from the outside who purchase agricultural 
by-products, sell consumables, and set up stalls in business centers. Some areas such as the 
villages of Xinglongdian and Xingma, have become new distributing centers since the road 
opened. 

 
11. Tourism. Except for Wuqiao, the counties lack the natural landscape or cultural heritage 
to generate tourism. Increased trade attracted more business and travelers and in the process 
supported tourism development. Since 2003, tourism revenues in each county experienced 
record levels. Fiscal gross earnings in Boutou, Cangxian, and Qingxian exceeded CNY250 
million, CNY300 million, and CNY200 million, respectively. There is a one star-rated hotel each 
in Botou, Cangxian, and Qingxian, with the guest rooms totaling 386. In Wuqiao county, which is 
Wuqiao Acrobatics World (home of the internationally renowned “the County of Acrobatics,” the 
number of tourists doubled from 150,000 in 2000 to 300,000 in 2003, and 350,000 in 2005. 
Wuqiao Acrobatics World ticket costs increased from CNY80 to CNY100, helping increase 
income from CNY4.5 million to CNY10.5 million. The number of big and small hotels in Wuqiao 
was relatively steady at 8 and 16 in 2005 compared with 7 and 15, in 2003. 
 
C. Social Development 
 
12. Changes in Employment and Employment Patterns. Following a rise in the number 
of big enterprises in recent years, employment levels in the project counties have risen. Also, 
people prefer to work in big enterprises with welfare guarantees.4 The annual average number 
of employed persons in state-owned and nonstate-owned industries with revenues more than 
CNY5 million increased in recent years in Boutou, Cangxian and Qingxian. On the other hand, 
the top six counties in terms of year-end employment in nonstate-owned industries with annual 
revenues less than CNY5 million are Botou, Cangxian (albeit declining), Dongguang, Nanpi, 
Qingxian, and Yanshan. 
 
13. The expressway and connector roads led to changes in employment patterns. Prior to 
the project, villagers in the counties were mainly engaged in farming with few going out of the 
village for work. Since the completion of the project roads, labor utilization rate has increased as 
more villagers go out for work and go further. The OEM survey revealed that 20%–30% of 
outgoing/migrant employees comprise the young. Contact outside the village has become 
convenient and this helped convince villagers to take other occupations (industry, business, and 
services) or go to the city for work or to start a business. Likewise, surplus labor, due to 
mechanization, has been transferring to other industries and moving to the city.5 Employment is 
                                                 
3  The Operations Evaluation Mission village interviews indicated that products have been sold to Beijing, Shandong 

Shanghai, Tangshan, Zheijiang,etc. 
4  Before the Project, local enterprises were small scale with poor working conditions. Businesses included forging, 

steel tube, etc., thereby requiring men with much physical strength. 
5  Due to mechanization, households in the surveyed villages spend only about 1 month on farming on average. 



60 Appendix 11 

 

not confined to local areas as some go to big (Beijing, Shanghai) or medium-size cities (which 
has also led to a lack of workers in locally based enterprises).6 Following land development by 
the industrial centers in each county, local economic development was significantly 
strengthened. For example, in Dongguang, villagers have benefited a lot from their participation 
by means of 33 tip lorries in the construction of the industrial center. 

 
14. As regards the county connector and village access roads, they used to have negative 
impacts on local business and agricultural production because people could not go out or come 
into the village because of muddy roads on rainy days. With the completion of the project roads, 
improved access and travel convenience have been gained, and business and agricultural 
production on rainy days can be carried out. 

 
15. The number of migrant employment has changed. Several years ago, the main part of 
villagers’ earnings came from migrant employment in the city. But data in the last 2 years 
indicate, such employment has decreased and in East China, there is a lack of rural labor. 
There are  reasons for this recent development : (i) the income of rural labor has not increased 
for many years, there is no improvement in their living conditions, and the working guarantee 
system is inadequate; (ii) it is hard for rural workers to find suitable jobs because their working 
skills are not adapted to  rapid developments in industrial technology; (iii) agricultural technology 
has been improved,  increasing per-unit production and prices; (iv) agricultural production cost 
decreased after the cancellation of the tax on agriculture; (v) improved traffic has made 
transportation of agricultural products more convenient, bringing more earnings to the villagers. 
 
16. There has also been a change in the geography of migrant employment. Before the 
Project, considering the time and cost of the journey, most villagers worked in the local county, 
with the neighboring area of Cangzhou as a little farther, and Beijing and its surrounding areas 
as the farthest region. But since the completion of the project roads, many rural workers have 
also gone to the Yangtze Delta with Shanghai as the center. This is an area of rapid economic 
growth together with Zhujiang River Delta, because the expressway and county connector roads 
connect the villages to both Beijing and Shanghai. 
 
17. Following the expansion in migrant employment, villagers have realized that they lack 
techniques. According to a survey of 100 sample households, since 2003 local villagers have 
had access to technique training. But at present, only 12% of the villagers have received 
training. Only in Botou have over 20% of the villagers undergone training by 2004. Many 
villagers said that they want to receive training, but none is provided in their village. Even more 
villagers have no knowledge about the procedures of training participation. During the OEM 
village survey, most villagers (93.4%) indicated that no new production techniques were learned 
after construction and a majority of the respondents (92.3%) thought they received not much 
help in production. In these areas, there is need to strengthen training in production techniques 
and provide more production assistance. 
 
18. Household Income and Structure. Response to the OEM survey revealed that almost 
all interviewees (98.2%) said that household earnings more or less increased. The survey also 
showed (i) changes in total earnings tracked GDP and recorded increases since 2003; (ii) 2004 
annual per capita net earnings in Botou, Cangxian, Dongguang, Qingxian, and Wuqiao reached 
or even surpassed CNY3,000; and (iii) sources of income have diversified. Earnings comprise 
employment income and household management earnings. Increased employment income 

                                                 
6  Migrant employment depends much on season and industry. Villagers usually come back during winter, when 

large-scale ground construction in which many village enterprises are engaged, is not possible. 
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comes from nonenterprise organizations, local employment, and outgoing (migrant) employment. 
In terms of household management earnings, primary industry earnings show a declining share 
as earnings from secondary and tertiary industries continue to increase. 
 
19. Impact on Quality of Life. With increased mechanization after the road construction, 
labor intensity has lessened. Labor time has changed from 3–5 months to 1.5–3.0 months.7 
Villagers have more time to do other things, i.e., leisure or other jobs, to raise their quality of life. 
Improvements in road passability and traffic density led to increases in city shopping and 
tourism. Public services developed significantly. Increased retail and wholesale trade brought in 
more buyers of local products, resulting in higher prices that benefit local villages. Living 
expenses are now higher than they were at the time of project completion. The OEM survey 
indicated that living expenses change according to the type of village. In the city outskirts along 
the expressway, living expenses have significantly changed since 2003, e.g., 60% of 
households have one or two mobile phones that were considered as luxuries some years ago. 
According to the OEM survey, villages in the city outskirts have higher living expenses and 
experienced more increases due to the thriving markets and business. In some villages like 
Xiaodijiu, more than 50% of the households own expensive consumer goods such as air 
conditioners. 

 
20. The OEM survey of sample villages revealed that all respondents think that the village 
access roads improved significantly. Similarly, most respondents (98.2%) thought that the 
expressway construction was quite successful. Only one said there was no need for its 
construction. The OEM survey also revealed that most of the respondents (83.4%) think they 
have a more comfortable life now, while some (6.6%) indicated they feel a little more 
comfortable. The survey also revealed that most of the respondents (95%) think there is an 
increase in the number of people visiting, mostly for business and a few for employment. 
Respondents indicated that social interaction increased to 83% because visits have become 
frequent. Most respondents (81.5%) go out on their own vehicles, while 18.5% go by bus or taxi. 
More village residents now own some form of transport, e.g., motorcycle, microbus, small car, 
pickup truck, etc. Most (84.9%) purchased their own vehicles, mostly motorcycles and tractors. 
Some villagers were able to purchase microbuses and trucks as transport vehicles. All the 
village interviewees think the in-and-out transportation is much more convenient. The survey 
showed that all respondents think the price of daily goods and agriculture production costs have 
increased since the completion of the road. 

 
21. Access to Education Services. Since the completion of the county connector and 
village access roads, travel time between each village and city has been shortened. With travel 
time of 1.5 hours and 1 hour, many students in the city outskirts or villages prefer to go to city 
schools where teaching quality is better. The school entrance rate for school-age children is 
100%. Teaching quality improved significantly as the number of full-time teachers in middle 
schools and primary schools increased, thereby improving the teacher-to-pupil ratio. 8  The 
increase in the number of students (10-30%) going to the city resulted in the merger or closure 
of rural schools, leaving only a primary school for two or three villages and a middle school for 
one town. All survey respondents said there was an increase in students going to the city to 
study. Meanwhile, schoolteachers are now able to go to some villages, which were inaccessible 
before. 
 

                                                 
7  However, in Nanliushe and Wangliushe, farming still depends on manpower, and labor intensity remains heavy. 
8 The number of middle schools increased while the number of primary schools decreased due to the 

implementation of family planning. 
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22. Access to Health Services. Medical care has developed as a result of local economic 
development. The positive change was not in the number of hospitals and beds but in medical 
quality. To ensure quality service, some hospitals with poor facilities and low medical level in the 
nine counties were merged into big local hospitals for economy and to ensure chances for 
development. At the same time, the number of medical technicians has increased. Since the 
improvement of traffic, villagers go to big and medium-size cities more frequently when they are 
ill. All respondents in the OEM field interviews said that it is much more convenient now to go to 
town and see a doctor. 
 
23. Improved Access to Credit and Other Services. Electricity supply and service have 
also improved in most villages. The OEM survey found that each village rebuilt electric power 
circuits and installed standard transformers. Telephone service has reached households, and 
mobile phones have reached almost all of them. 9 Xinglongidan installed cable TV and 70% of 
villagers have used liquefied gas. The development of financial activities in the project area 
seemed gradual and uneven. While credit access has improved in each county since 2002, it is 
mainly in industry and commerce in the city. Financial activity is still being influenced (especially 
in more backward areas) by the local tradition of avoiding debt. It is therefore common to have 
deposits in the bank, in cities or villages, but without many credit activities. At year-end, deposits 
are much more than the loans, two or three times more in some years. According to the OEM 
survey, major increases in small credits were observed only in Huangjiawa, Hezhuang, and 
Xingma villages for purchase of farm machinery, for breeding, for transportation, to develop 
industry and commerce and establish enterprises, etc. In terms of communications, Unicom, the 
second biggest communications company in the People’s Republic of China, set up service 
stations and charge offices. Similarly, the Post and Telecommunication Department has set up 
business offices. The China Rural Credit Agency also set up offices in some new commercial 
distributing centers. The County Electric Power Corporation set up charge agencies in select 
areas. Each village has provided farming services. The Agricultural Technology Department 
established technique training centers in some villages and towns. Each village and town set up 
its own information center. In the resettlement villages, water supply and drainage systems are 
much better now than before; while in nonresettlement villages, the improvement is not much 
because of lack of funds. 
 
24. Impact on Agriculture Activities. Adjacent to Bohai Sea, the area has saline land and 
soil of bad quality. In addition, the area suffered from a 10-year drought and rivers dried up. 
Groundwater in the area has been overexploited, water has subsided, and wells need to be dug 
deep. Water for household and agriculture use comes from deep groundwater, thus increasing 
irrigation costs. Some poor villages facing severe salinization find it impossible to irrigate as 
they were unable to dig deep wells. After the Project, irrigation systems were improved, allowing 
a shift from natural farming and ensuring some harvest. Each village constructed channels and 
wells, 70%-80% of soils used gravity irrigation. Other villages started to use dripping irrigation or 
micro irrigation. From the compensation for land requisition, some villages were able to build 
deep wells to irrigate farmlands. 
 
25. After completion of the project roads, the agriculture structure adjusted as contact 
outside the village provided more information and local acceptance of change. The OEM social 
survey indicated that planting adjusted from a monoculture of grain, e.g., corn, wheat, and 
cotton before the Project, to adapt to the market, e.g., greenhouse vegetables, melons, fruits, 
Chinese jujube trees and forage crops after the Project. Greenhouse planting was implemented 

                                                 
9  Prior to the project, in one village, only 2 out of 285 households had a telephone. Now every household in the 

village has a telephone. Internet service has also been made available, further linking households. 
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to ensure the production of vegetables, melons, and fruits. In addition, planting style also 
changed from reliance on labor to mechanized planting. The convenient traffic has promoted 
large-scale use of farming machines, i.e., small tractors, which were also used for transport of 
agricultural products and materials. The total number of agricultural machinery, 
electromechanical wells, effective irrigation areas, electromechanical irrigation and drainage 
area increased. The capacity of agricultural machinery increased annually and agricultural 
mechanization has generally been completed. Sample field interviews indicate that farm 
earnings slightly improved due to better prices, which offset the increased cost of farming due to 
mechanization. Most village respondents (87.2%) indicated that the price of farm products 
increased since completion of the project road. The villagers’ average net income was 
CNY100/mu–CNY150/mu in 1998, compared with CNY300/mu–CNY350/mu in 2005. 
 
26. Gender and Minority People. The OEM social survey confirms that women undertake 
more work now than before. They also undertake a variety of work now. Almost all women think 
that they gained a huge increase in their earnings. Female workers received a boost with 
changes in production style and increased outside contact, which broadened the minds and 
opinions of villagers and changed their views of their roles. As a result, more females of school 
age have entered school and many female workers have participated in various kinds of 
technique training and play an important role in nonphysical work. During road construction, 
females were able to find opportunities to work. For example, they engaged in agricultural work 
such as poultry raising and provided rear-service work such as cooking at the construction sites. 
After project completion, the Jing-Hu Expressway Management Office was set up. The 
Cangzhou Communications Bureau and the communications department in each county have 
set up departments for county connector roads management, where about half of the staff are 
females. Most fee collectors are females. With increased employment outside the villages, 
women go out to work, and account for about one third of migrant employment. In Huangjiawa, 
of the 80 villagers going out to work about 30-40% are women engaged as assistants. 
 
27. The sample households during the OEM village interviews comprised 83.9% Han and 
16.1% Hui. All Hui interviewees think there is no change or almost no change in their life style 
and traditional cultures. They indicated satisfaction with government policies for the minorities. 
 
C. Developments in Cangzhou City 
 
28. Cangzhou City continues to be a key beneficiary of the Hebei section of the Jing-Hu 
expressway with county connector roads linking principal market centers to the expressway. At 
best, the expressway helped Cangzhou to retain its share of the provincial GDP, which 
averaged 8.5% from 2000 to 2004. Cangzhou ranks fifth among 11 cities in Hebei Province 
(Table A11.3).10 n terms of contribution to GDP, Cangzhou’s recent results are generally in line 
with its 1995 performance. While net per capita income grew by 5.6% in 2003, this was slightly 
below the provincial average of 6.3%. In value terms, net per capita income was also slightly 
below the provincial average in 2002 and 2003. This mixed performance of Cangzhou also 
reflected in a population growth lower than average, which was partly attributed to local 
migration helped along by convenient traffic and a broadened mind-set among the people. 

 
29. Improved traffic has not only facilitated migration but, more importantly, local economic 
development. Growth has been boosted by strong exports, which increased by 35% in 2003 or 
above the provincial average of 29.1% during the year (Table A11.4). In 2003, the city 

                                                 
10  The expressway complements Huanghua Port, a major port located about 90 kms east of Cangzhou, by providing 

an efficient north-south route to Beijing, Shanghai, and Tianjin. 
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accounted for 5.0% of export and 4.2% of import trade in Hebei. On the other hand, growth in 
domestic trade has been influenced by its proximity to big and middle-size cities. Compared with 
other cities in Hebei, the 9.8% rise in the value of retail consumer goods in 2003 was below the 
provincial average of 10.7%, resulting in a slight drop in Cangzhou’s share of the total retail of 
consumer goods (Table A11.5). This was due to improved traffic, which made travel convenient. 
It only takes people in the city 1 hour to go to Tianjin by bus, so some people go to neighboring 
cities to purchase some consumer goods. Nonetheless, improved road passability and traffic 
density contributed to a 15% increase in the number of enterprises funded by outside 
investment. Cangzhou accounted for 7.2% and 8.8% of the number of enterprises funded by 
outside investment and the number of enterprises put into production in Hebei in 2003. 
 
30. Cangzhou’s economic development had its cost. The city ranks third in decrease in 
farmland (after Zhangjiakou and Chengde cities) (Table A11.6). The decline follows land 
requisition for industrial development and urbanization. Nonetheless, changes in agriculture in 
the area (i.e., mechanization) helped local production. The share of Cangzhou to total 
production of agriculture, forestry, stock raising, and fishery increased from 8.4% in 2002 to 
8.9% in 2003. Cangzhou’s 2003 growth rate was the second highest in Hebei and about 1.6 
times the province average. Likewise, its share of grain production slightly improved from 10.6% 
to 11%. 
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Table A11.2: Comparison of Socioeconomic Development in Select Project Villages 
 

 Near Expressway Near Connector  Roads Far from Expressway and  
Connector Roads 

 Huangjiawa Hezhuang Xiaodiju Xingma Xinglongdian Nanliushe Wanglishue 
County Nanpi Dongguang Wuqiao Yanshan Yanshan Mengcun Mengcun 
Poverty Village No No No Yes Yes Yes Yes 
Pattern Large village. 

Outskirts type, 1km 
from the county 
 

Large village (about 
1,000 persons) 
Outskirts type 
 

Small village (about 
500 persons) 
Outskirts type 

Large village (about 
1,000 persons) 
Farm belt 

Farm belt; hinterland 
located near the 
Hebei border 
Without roads, it is a 
dead end and will be 
isolated. 

Small village (about 
500 persons) Farm 
belt; hinterland 

Farm belt 
Hinterland 

Degree of 
impact 

Beneficiary/PCR 
monitored 

Beneficiary/PCR 
monitored 

Beneficiary/PCR 
monitored 

Beneficiary/PCR 
monitored 

Beneficiary/PCR 
monitored 

Little influence; 
hinterland; farm belt; 
Hui autonomy   

Not a beneficiary. 
Control  for without- 
project comparison 

Farmland  1998–2000: Dry 
land with no 
irrigation 
2005: Irrigable land 
with deep-well 
irrigation (2,500-
2,600 mu from 
1998–2000 and 
2,500 mu in 2005) 

1998: Irrigable land 
with deep well 
irrigation 
2000–2003: Irrigable 
land with deep well 
irrigation 
( 2,136 mu in 1998, 
2,036 mu from  
2000–2003 and 600 
mu in 2005) 

1998–2005: Irrigable 
land with deep-well 
irrigation (350 mu 
from 1998–2005) 
 

1998–2005: Dry 
land with no 
irrigation (2,310 mu 
from 1998–2005) 
 
 

1998–2005: Irrigable 
land with deep-well 
irrigation (775 mu 
from 1998–2005) 
 

1998–2005: Dry 
land with no 
irrigation (1,050 mu 
from 1998–2005) 
 
 

1998–2005: Dry 
land with no 
irrigation (1,450 mu 
from 1998–2005) 
 
 

Change in total 
production 
value 

Significant increase 
between 1998, 
2000 ,and 2005 

Moderate to 
substantial increase 
between 1998, 
2000, and 2005 

Significant  increase 
between 1998, 
2000,and 2005 

Little increase 
between 1998, 
2000 ,and 2005 

Negligible increase 
between 1998, 
2000, and 2005 

No change 
 
 

No change 
 
 

Change in per 
capita income 
 

Little increase 
between 1998, 
2000, and 2005 
(No poverty 
households) 

Significant increase 
between 1998, 
2000, and 2005 

Little increase 
between 1998, 
2000, and 2005 
(No poverty 
households) 

Moderate increase 
between 1998, 
2000 ,and 2005 

Little increase 
between 1998, 
2000 ,and 2005 

No change.  
(High percentage of 
poverty households) 

Negligible increase 
between 1998, 2000 
and 2005. 
(High percentage of 
poverty households) 

Change in 
income 
structure 

From planting of 
grains and fruits and 
labor services to 
include planting 
vegetables and 
trees, small 
business trade, 
breeding (cattle, 
sheep and 

 Village is mainly 
engaged in bamboo-
woven wares, tourist 
souvenirs, 
restaurants, 
transport, etc. After 
road completion, 
villagers opened 
restaurants, 

Generally same with 
1995 and 2000; 
comprise planting 
grains, breeding 
(cattle and sheep), 
labor services, 
handicraft, and 
greenhouse 
planting. However,  

Diversified from 
planting (1999) to 
include breeding 
(cattle and sheep), 
farm machinery 
repair, business, 
and labor services. 
Earnings from 
planting cotton, 

Most live by natural 
planting (no 
irrigation).   

Most live by natural 
planting (no 
irrigation). 
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 Near Expressway Near Connector  Roads Far from Expressway and  
Connector Roads 

 Huangjiawa Hezhuang Xiaodiju Xingma Xinglongdian Nanliushe Wanglishue 
County Nanpi Dongguang Wuqiao Yanshan Yanshan Mengcun Mengcun 
Poverty Village No No No Yes Yes Yes Yes 

chickens), and 
transportation 

increased taxis 
while truck access 
allowed WAW 
businessmen to 
bring in more stocks 
conveniently. 

earnings from 
greenhouse planting 
increased while 
planting grain 
declined due to 
drought. 

grains, trees, and 
fruits have not 
changed. Some 
households’ 
earnings declined 
due to poor quality 
products. 

Change in  
population and 
the labor force 

Population: 980 in 
1998, 991 in 2000, 
1,030 in 2003, and  
1,077 in 2005 
 
Labor force: 515 in 
1998, 508  during 
2000–2003, and 511 
in 2005 

 

Population: 956 in 
1998, 966 in 2000, 
977 in 2003, and 
988 in 2005. Net 
increase partly due 
to incoming 
migration (improved 
village conditions) 
 
Labor force: 470 
during 1998–2003, 
and 473 in 2005 

Population: 540 in 
1998, 550 in 2000, 
560 in 2003, and 
579 in 2005. Net 
increase partly due 
to incoming 
migration (improved 
village conditions) 
 
Labor force: 450 
during 1998–2005 

Population: 1,198 in 
1998, 1,217 in 2000, 
1,271 in 2003, and 
1,277 in 2005. Net 
increase partly due 
to incoming 
migration (improved 
village conditions). 
Labor force: 755 in 
1998, 767 in 2000, 
801, 2003, and 805 
in 2005 

Population: 918 in 
1998, 927 in 2000, 
932 in 2003, and 
938 in 2005 
 
Labor force: 615 in 
1998, 621 in 2000, 
625 in 2003, and 
629 in 2005 

Population: 395 
from 1998–2000, 
398 in 2003, and 
404 in 2005. 
 
Labor force: 245 
during 1998–2000,  
and 250 during 
2003–2005 

 

Economic 
transformation 
Note: 
Enterprises are 
privately owned 
and mainly  in 
hardware, 
household 
electric 
appliances, 
mechanized 
processing, 
wood stocking 
etc. 

Initial development 
of enterprises. The 
number of village 
enterprises 
increased and 
involved relatively 
larger investments─ 
none in 1998, 5 
(CNY1.97 million) in 
2000, 5 (CNY2.0 
million) in 2003 and 
6 (CNY2.4 million) in 
2005.  

Village became a 
part of the 
Dongguang county 
industrial center. 
Since 2003, the no. 
of enterprises in the 
industrial center 
increased quickly. 
The no. of  small 
village enterprises/ 
(investments) also 
increased─none in 
1998, 5 (CNY0.12 
million) in 2000, 5 
(CNY0.15 million) in 
2000 and 7 
(CNY0.20 million) in 
2005. 

Increase in number 
of investors. With 
rapid 
industrialization, 
farmlands were 
requisitioned for 
industrial 
production. The no. 
of small village 
enterprises/ 
investments also 
quadrupled─  
30/(6) in 1998, 
50/(10) in 2000, 
80/(55) in 2003, and  
120/(100) in 2005. 

Initial development 
of enterprises. The 
number of village 
enterprises/  
(investments) 
increased─none 
in1998 and 2000 to  
2/(CNY0.22 million) 
in 2003, and  
5/(CNY0.45 million) 
in 2005 

Initial development 
of enterprises. The 
number of village  
enterprises/ 
(investments) 
increased─  
 2/(CNY0.1 million) 
in 1998, 4/(CNY0.2 
million) in 2000 and 
2003, and 7 
(CNY0.3 million) in 
2005. 

Lag in the 
development of 
enterprises. No 
industry and 
services sector. 
Small number of 
outgoing and 
incoming employers. 
Decade-long 
drought has brought 
less harvests. 
 

Lag in the 
development of 
enterprises. No 
industry and 
services sector. 
Small number of 
outgoing and 
incoming employers. 
Decade long 
drought has brought 
less harvests. 

Trade 
 

Straw-woven wares 
have been popular 

 Because Wuqiao 
Acrobatics World 

In recent years, a 
vegetable wholesale 

After the road 
completion, a local 
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 Near Expressway Near Connector  Roads Far from Expressway and  
Connector Roads 

 Huangjiawa Hezhuang Xiaodiju Xingma Xinglongdian Nanliushe Wanglishue 
County Nanpi Dongguang Wuqiao Yanshan Yanshan Mengcun Mengcun 
Poverty Village No No No Yes Yes Yes Yes 

in last 2 years with 
80% of households 
engaging in it. The 
village is also 
involved in small 
craft work for export. 
As part of cattle 
breeding, village 
introduced milk 
cows from Australia 
and established a 
fixed sales channel 
with Shanghai Bright 
Dairy and Food Co. 
Ltd. 

(WAW) has 
requisitioned land, 
households set up 
stalls inside the 
WAW. Expressway 
construction 
promoted the 
bamboo-woven 
ware industry which 
sells to Tanshan, 
Shandong, 
Neimeng, and 
Handan. 
 
 

market was 
established and 
vehicles from 
Beijng, Tianjin, and 
the northeast go to 
the village to 
purchase, a change 
from  before─no 
access to transport 
goods outside 

market was 
established. It had 
become the terminal 
market in the 
surrounding areas 
(the road has gained 
a good name “Rich 
road”). Expansion of 
the local market led 
to the establishment 
of cattle and sheep 
trade with 
Shandong. This is 
closely related to the 
road development. 

Social 
interaction and 
tourism 

No tourists due to 
lack of places of 
interest. After the 
Project, markets 
were established so 
many businessmen, 
relatives, and 
friends come and 
go. 

No tourists due to 
lack of places of 
interest. After the 
Project, markets 
were established so 
many businessmen, 
relatives, and 
friends come and 
go. 

After the project, 
Wuqiao Acrobatics 
World attracted 
more tourists. In 
2003, some 
households invested 
CNY0.6 million to 
build a parking lot. 
The parking area 
serves 50 vehicles 
per day on average 
at CNY10. 

No tourists due to 
lack of places of 
interest. After the 
Project, markets 
were established so 
many businessmen, 
relatives, and 
friends come and 
go. 

No tourists due to 
lack of places of 
interest. After the 
Project, markets 
were established so 
many businessmen, 
relatives, and 
friends come and 
go. 

No visitors (except 
for relatives, 
friends ,and staff of 
poverty alleviation 
team) due to remote 
location  

No visitors (except 
for relatives , 
friends ,and staff of 
poverty alleviation 
team) due to remote 
location 

Household 
expenses 

Medium cost with 
moderate increase 
in household living 
expenses per year 
at 4.9% p.a. during 
1998–2005: 
CNY500 in 1998–
2000, CNY600 in 
2003, and CNY700 
in 2005.  

High cost with 
relatively substantial 
increase in living 
expenses per year 
at 7.3% p.a. during 
1998–2005: 
CNY1,500 in 1998, 
CNY1,800 in 2000, 
CNY2,100 in 2003, 
and CNY2,450 in 
2005. 

High cost with 
significant increase 
in household living 
expenses per year 
at 11.5% p.a. during 
1998–2005: 
CNY700 in 1998, 
CNY1,000 in 2000, 
CNY1,200 in 2003, 
and CNY1,500 in 
2005. 
 

Low cost with 
negligible increase 
in living expenses 
per year at 2.2% 
p.a. during 1998–
2005: CNY430 in 
1998, CNY450 in 
2000, CNY500 in 
2003, and CNY500 
in 2005. 

Medium cost with 
substantial increase 
in living expenses 
per year at 7.6% 
p.a. during 1998–
2005: CNY600 in 
1998, CNY700 in 
2000, CNY800 in 
2003, and 
CNY1,000 in 2005. 

Low cost with 
negligible increase 
in household living 
expenses per year 
increased by 2.3% 
p.a. during 1998–
2005: CNY170 in 
1998, CNY170 in 
2000, CNY200 in 
2003, and CNY200 
in 2005. 

Low cost with 
moderate increase 
in household living 
expenses per year 
at 6.0% p.a. during 
1998–2005: 
CNY160 in 1998, 
CNY180 in 2000, 
CNY240 in 2003, 
and CNY240 in 
2005. 
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 Near Expressway Near Connector  Roads Far from Expressway and  
Connector Roads 

 Huangjiawa Hezhuang Xiaodiju Xingma Xinglongdian Nanliushe Wanglishue 
County Nanpi Dongguang Wuqiao Yanshan Yanshan Mengcun Mengcun 
Poverty Village No No No Yes Yes Yes Yes 
Number of 
migrant/ 
outside  
employment  

Outgoing 
employment  is 
significant and 
nearly doubled: 
150 in 1998, 240 in 
2000, 245 in 2003, 
and 270 in 2005. 
Outside employment 
is mostly in 
construction industry 
during 1998–2005.  
 

Outgoing 
employment 
significantly 
increased: 40 in 
1998, 60 in 2000, 
100 in 2003, and 
280 in 2005.  
Outside employment 
which was mostly 
construction during  
1998–2000 has 
become more varied 
during 2003–2005. 

Despite a significant 
change, the level of 
outgoing 
employment was 
small: 5 in 1998, 20 
in 2000, 30 in 2003, 
and 50 in 2005. 
Outside employment  
expanded to  
services during 
2003–2005 from 
construction 
during1998–2000. 

Outgoing 
employment is small 
albeit quadrupled in 
numbers:6 in  
1998, 10 in 2000, 20 
in 2003, and 22 in 
2005. 
 

Outgoing 
employment picked 
up in 2003 and more 
than tripled: 50 in 
1998, 60 in 2000, 
150 in 2003, and 
180 in 2005. These 
were mostly from 
construction during  
1998–2000 but 
expanded to various 
sectors from 2003 to 
2005. 

No change in level 
of outgoing 
employment: 56 
In 1998–2003 and 
57 in 2005. Outside 
employment is 
mostly in 
construction during 
1998–2005. 

Like Nanliushe there 
has been no 
change.  

Use of 
agriculture  
machinery  

Increased level of 
mechanization at 
11.4 mu per tractor 
from 21.3 mu per 
tractor in 1998. 
Small tractors 
doubled from 120 in 
1998 to 220 in 2005. 

Substantial 
decrease in 
farmland due to the 
expressway (20 
mu), and the 
industrial center 
(1,036 mu) left a 
surplus of farm 
machinery. Small 
and large tractors 
fell from 20 and 5 in 
1998 to 10 and 2 in 
2005, respectively. 
Large reapers first 
obtained in 2000 fell 
from 5 to 2 by 2005. 

Unfavorable soil 
conditions and 
increased 
industrialization are 
reflected in reduced 
farm machinery. 
Small tractors fell 
from 20 in 1998 to 
10 in 2005. Large 
tractors did not 
change from 3 in 
1998. Two large 
reapers were 
obtained in 2003.  

Increased 
mechanization at 77 
mu/ tractor in 2000, 
11.7 mu/tractor in 
2003, and 9.2 
mu/tractor in 2005. 
Number of small 
tractors increased 
significantly from 6 
in 1998, 30 in 2000, 
198 in 2003, and 
250 in 2005.  

Mechanization at 
38.8 mu/tractor 
2005. Diversified 
source income. 
Earnings from 
planting had not 
changed while some 
households suffer 
from poor quality 
products. No 
change in number of 
small tractors since 
1998 while a large 
reaper was obtained 
in 2005.  

Progressive 
increase in small 
tractors from 3 in 
1998, 10 in 2000, 16 
in 2003, and 20 in 
2005. Nonetheless, 
mechanization is 
behind at 52.5 mu 
per tractor in 2005. 

Progressive 
increase in tractors  
from 3 in  
1998, 6 in 2000, 23 
in 2003, and 40 in 
2005. 
Mechanization is 
better than in 
Nanliushe at 36.3 
mu per tractor. 

Agriculture 
input  and 
outputs  

Agricultural cost 
(fertilizer, diesel etc) 
increased from 
CNY180/mu from 
1998–2000 to 
CNY220 in2003 and 
CNY350 in 2005. 
Agricultural profit 
increased from 
CNY300/mu from 

Agricultural cost 
increased from 
CNY300/mu from 
1998–2000 to 
CNY350 during 
2003–2005. 
Agricultural profit 
increased from 
CNY465/mu in 
1998, CNY470/mu 

Agricultural cost 
declined from 
CNY350/mu from 
1998–2000 to 
CNY300 during 
2003–2005. 
Agricultural profit 
increased from 
CNY250/mu from 
1998–200 to 

Agricultural cost 
increased from 
CNY80/mu from 
1998–2000 to 
CNY150/mu from 
2003–2005. 
Agricultural profit 
increased from 
CNY120/mu during 
1998–200 to 

Agricultural cost 
increased from 
CNY100/mu in 1998 
to CNY300/mu in 
2005. Agricultural 
profit increased from 
CNY400/mu from 
1998–2003 to 
CNY500 in 2005. 

Agricultural cost 
(fertilizer, diesel etc) 
increased from 
CNY180/mu from 
1998–2000 to 
CNY220 in2003 and 
CNY350 in 2005.  
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 Near Expressway Near Connector  Roads Far from Expressway and  
Connector Roads 

 Huangjiawa Hezhuang Xiaodiju Xingma Xinglongdian Nanliushe Wanglishue 
County Nanpi Dongguang Wuqiao Yanshan Yanshan Mengcun Mengcun 
Poverty Village No No No Yes Yes Yes Yes 

1998–2003 to 
CNY400 from 2003–
2005 

in 2000, 
CNY480/mu in 2003 
and CNY480/mu in 
2005. 

CNY300 from 2003–
2005 

CNY130 in 2003 but 
dropped to 
CNY98/mu in 2005 

Use of vehicles 
by households 

Number of vehicles 
used by households 
doubled: 120 in 
1998, 160 in 2000, 
208 in 2003, and 
232 in 2005 
(motorcycles 
accounted for 94.8% 
of vehicles in 2005). 

Vehicles used by 
households more 
than doubled: 60 in 
1998, 80 in 2000, 
121 in 2003, and 
175 in 2005 
(motorcycles, tip 
lorries, and 
microbus accounted 
for 74.8%,18.9% 
and 4.6% of 
vehicles in 2005). 

Vehicles used by 
households 
increased: 80 in 
1998, 115 in 2000, 
120 in 2003, and 
132 in 2005 
(motorcycles, 
microbus, and cars 
accounted for 
80.3%,13.6% and 
3.0% of vehicles in 
2005). 

Vehicles used by 
households nearly 
doubled: 298 in 
1998, 350 in 2000, 
452 in 2003, and 
508 in 2005 
(motorcycles 
[49.2%] and 
agricultural motor 
tricycles [49.2%] 
accounted for 
majority of 2005 
vehicles). 

Vehicles used by 
households more 
than doubled: 96 in 
1998, 236 in 2000, 
258 in 2003, and 
299 in 2005 
(agricultural motor 
tricycles [53.5%], 
motorcycles 
[33.4%] , and tip 
lorries (10%) 
accounted for 
majority of 2005 
vehicles). 

Very few vehicles 
being used by 
households: none in 
1998, 2 in 2000, 8 in 
2003 and 14 in 2005 
(in 2005 64.3% were 
motorcycles and 
35.7% agriculture 
motor tricycles). 

Performed better 
then Nanliushe but 
still relatively few 
vehicles being used 
by households: 5 in 
1998, 11 in 2000,49 
in 2003, and 62 in 
2005 (in 2005 
58.1% were 
motorcycles and 
40.3% agriculture 
motor tricycles). 

PCR = project completion report, WAW = Wuqiao Acrobatics World. 
Source: Operations Evaluation Mission. 
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Table A11.3: Comparison of Share to GDP in Cangzhou City and Other Cities 
(percent of total GDP) 

 
City 1995 2000 2001 2002 2003 2004 
Shijiazhuang  18.26 18.74 18.69 18.66 18.69 18.25 
Tangshan 16.85 17.09 17.33 17.33 17.57 18.17 
Baoding 12.68 13.12 12.87 12.95 12.55 12.41 
Handan 9.79 10.13 10.19 10.27 10.34 10.46 
Cangzhou 8.48 8.62 8.39 8.36 8.53 8.65 
Xingtai 6.78 6.92 7.00 6.91 6.98 7.10 
Langfang 7.12 6.89 7.12 7.23 7.17 6.76 
Hengshui 5.53 5.58 5.56 5.49 5.38 5.29 
Qinhuangdao  5.82 5.33 5.29 5.28 5.25 5.07 
Zhangjiakou 5.39 4.56 4.44 4.38 4.34 4.47 
Chengde 3.30 3.04 3.14 3.15 3.19 3.36 
GDP─Hebei  
(CNY100 million) 2,959.33 5,354.18 5,808.39 6,359.41 7,371.36 8,949.63 

GDP-Cangzhou  
(CNY100 million) 250.97 461.34 487.21 531.33 628.86 774.12 

  GDP = gross domestic product. 
     Source: Hebei Province Yearbook 2005. 

 
 

Table A11.4: Comparison of Import and Export in Cangzhou City and Other Cities (2003) 
 

Amount ($10,000) Growth Rate (%) 
City Import and 

Export Export Import Import and 
Export Export Import

Hebei Province 897,892 592,863 305,029 34.7 29.1 47.2 
   Shijiazhuang City 281,569 233,640 47,929 31.2 31.7 28.6 
   Chengde City 13,575 5,983 7,592 11.7 17.7 7.4 
   Zhangjiakou City 24,499 11,887 12,612 96.0 33.3 252.4
   Qinhuangdao City 168,572 100,641 67,931 20.4 4.1 56.8 
   Tangshan City 103,056 44,767 58,289 40.4 16.4 66.8 
   Langfang City 79,507 29,802 49,705 54.4 28.0 76.3 
   Baoding City 65,420 47,988 17,432 36.0 31.7 49.2 
   Cangzhou City 42,705 29,804 12,902 29.7 34.7 19.4 
   Hengshui City 48,970 44,884 4,086 98.3 116.7 2.5 
   Xingtai City 35,479 30,177 5,302 37.1 55.8 -18.7 
   Handan City 34,539 13,289 21,250 12.4 21.7 7.3 
Source: Operations Evaluation Mission. 
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Table A11.5: Comparison of Total Amount of Retail of Consumer Goods 

in Cangzhou City and Other Cities 
(CNY hundred million) 

City 2002 2003 Increase Rate (%) 
Hebei Province 1,968.3 2,177.9 10.7 
   Shijiazhuang City 411.5 456.6 11.0 
   Chengde City 86.5 91.7 6.0 
   Zhangjiakou City 117.9 124.9 5.9 
   Qinhuangdao City 105.8 117.7 11.2 
   Tangshan City 277.4 307.4 10.8 
   Langfang City 108.0 120.6 11.7 
   Baoding City 283.1 316.2 11.7 
   Cangzhou City 150.6 165.4 9.8 
   Hengshui City 76.3 86.5 13.4 
   Xingtai City 140.4 156.3 11.3 
  Handan City 210.7 234.6 11.3 

   Source: Operations Evaluation Mission. 
 
 

Table A11.6: Comparison of the Farmland Change in Cangzhou City and Other Cities 
(hectares ‘000) 

City 2002 2003 Growth Rate 
(%) 

Hebei Province  6,125.15 5,991.27 (2.2) 
   Shijiazhuang City 577.20 573.78 (0.6) 
   Chengde City 280.50 271.82 (3.1) 
   Zhangjiakou City 777.21 695.25 (10.5) 
   Qinhuangdao City 171.87 170.38 (0.9) 
   Tangshan City 551.26 544.57 (1.2) 
   Langfang City 365.06 368.28 0.9 
   Baoding City 772.44 762.86 (1.2) 
   Cangzhou City 758.23 743.59 (1.9) 
   Hengshui City 563.23 562.58 (0.1) 
   Xingtai City 650.00 648.30 (0.3) 
   Handan City 658.15 649.88 (1.3) 

    ( ) = negative. 
    Source: Operations Evaluation Mission. 



MANAGEMENT RESPONSE TO THE PROJECT PERFORMANCE EVALUATION 
REPORT FOR THE HEBEI ROADS DEVELOPMENT PROJECT IN  

THE PEOPLE’S REPUBLIC OF CHINA (Loan 1617-PRC) 
 
 
 

On 18 December 2006, 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’s endeavor to conduct an evaluation of 
the Hebei Roads Development Project. Implementation of the Project 
commenced in 1998 and was completed in 2002. It is noted that the Project 
Performance Evaluation Report (PPER) rated this project as highly successful, 
the same rating given in the related Project Completion Report prepared in 2005 
and that the Project was rated as highly relevant, highly effective, highly efficient, 
and its operations as likely to be sustainable. 
 
B. Findings, Lessons Learned, and Follow-Up Actions  
 
2. On the issue of vehicle overloading and road safety, we note from the 
PPER that these are being addressed by the Jing-Hu Expressway Management 
Office by taking adequate actions. For example, weigh-in motion equipment is 
being installed on the project expressway to curb overloading by vehicles. Given 
the significance of such issues, recent ADB-financed road projects in the PRC 
have included specific road safety components and provisions for operation of 
vehicle weigh stations, prescribed axle-load, and speed limits and penalties for 
violation. These measures were introduced under recently completed road 
projects and are being effectively implemented. 
 
3. The PPER highlights the need for ADB to carefully identify and clearly 
specify an associated local road component during appraisal to enhance the 
utilization of the allocated loan amount for such component. During preparation 
of recent road projects, local road components have been developed under 
PPTA, based on selection criteria, such as local accessibility, economic 
development potential, and poverty and social impacts. 
 
4.  The PPER suggests that ADB’s project supervision lacked continuity due 
to several changes in ADB project officers due to promotion and job rotation. The 
current project administration practices in ADB’s responsible division (EATC) 
seeks to mitigate any disruption to effective supervision resulting from 
reassignment of project officers by ensuring that an alternate project officer is 
actively involved throughout the life of the Project. 
 
5. For the suggested follow-up actions, we support the time-bound actions 
and will accordingly notify and advise the Hebei Provincial Communications 
Department and the Jing-Hu Expressway Management Office to implement the 
actions. 
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