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1. INTRODUCTION 
This is the final report of a study on the potential for implementation of team-based routine 
maintenance of rural roads in China. The study forms part of an effort by the World Bank to 
introduce the successful Latin American concept of routine road maintenance 
microenterprises to China as part of an effective and sustainable rural road maintenance 
system. As part of this study, the Latin American concept was presented in two Chinese 
municipalities (Guiyang municipality in Guizhou province and Ganzhou municipality in Jiangxi 
province) and subsequently modified and adapted to fit in the existing context of rural road 
maintenance in these two municipalities. The modified concept was next applied and 
evaluated in two pilot roads in Ganzhou municipality. 
 
This study has been a first step in the introduction of the team-based routine road 
maintenance concept in China. Although quite some progress has been made, there are a 
number of issues which require a longer-term approach or higher level interventions beyond 
the scope of this study. 
 
This document presents a detailed overview of the study and its implementation, which is 
followed by a step by step description of the different aspects of the concept of team-based 
routine road maintenance of rural roads. For each aspect, the modified version as developed 
under this study is first described, explaining how this differs from the Latin American 
experience and why the modification was necessary, and describing the problems faced and 
any pending issues that may remain. The report ends with a presentation of the main 
conclusions and recommendations. 

2. STUDY OVERVIEW 
Ever since its initial introduction in Colombia in 1984, the concept of routine road 
maintenance microenterprises has been extremely successful in Latin America, leading to its 
replication in most countries in the region. These microenterprises are basically teams of 
maintenance workers from local communities, which have acquired a certain legal status 
enabling them to enter into a contract with the public entities responsible for maintaining the 
road. The microenterprises are generally responsible for basic maintenance activities such 
as removing obstacles and material from the road, clearing the drainage system and cutting 
vegetation. The experiences with road maintenance microenterprises in the different 
countries in Latin America have resulted in improved road conditions, lower overall 
maintenance costs, and the creation of employment, incomes and skills in local communities. 
 
Given the many positive results of this approach, the World Bank is interested in introducing 
it in other regions and countries. It therefore obtained funding from the Public-Private 
Infrastructure Advisory Facility (PPIAF) for carrying out a study regarding the introduction of 
the approach in China, including the modification of the Latin American concept to the 
Chinese context and its implementation in a number of pilots. This study was carried out 
during a period of 18 months from April 2007 to September 2008. 
 
As a first step, a comparative study was carried out on the different experiences with road 
maintenance microenterprises in Latin America, identifying the main characteristics, 
problems and solutions1. The findings of this comparative study were subsequently 
presented in the first of a total of four visits to China, during which existing road maintenance 
arrangements were also studied in two municipalities: Ganzhou municipality in Jiangxi 
province and Guiyang municipality in Guizhou province. The field visits and discussions with 
maintenance workers, Municipal and County Communication Bureaus and the Ministry of 

                                                 
1 “Team-based routine road maintenance - Experiences from Latin America”, Cartier van Dissel, S., World Bank, 
2007. 
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Communication led to the conclusion that considerable progress already existed regarding 
the routine maintenance of Chinese rural roads and that the essential features for the 
introduction of team-based routine road maintenance already existed, but that there was also 
considerable room for improvement based on the experiences from Latin America, with the 
aim of making existing maintenance arrangements more cost-effective and efficient. 
 
A second study report on the potential for implementation of the team-based routine road 
maintenance concept in China2 describes the existing arrangements for rural road 
maintenance in the two municipalities in relation to the Latin American experiences, and 
identifies the following four main areas for improvement: 
 

1. The organization of individual maintenance workers into maintenance teams, which 
experience has shown to be more efficient and productive than individual workers, 
especially where adequate team management and organization is promoted. 

2. The improvement and expansion of the maintenance activities through the 
development of improved technical training giving particular attention to the 
importance of the drainage system, the inclusion of minor repairs as part of the 
responsibilities of the maintenance team, the allocation of appropriate tools in 
sufficient numbers and quality, and the development and application of easily 
measurable and objective performance indicators.  

3. The introduction of road categories with differentiated standard productivity rates and 
maintenance costs per kilometre, allowing for a more realistic allocation of 
maintenance workers, especially in roads that are more difficult to maintain, and the 
predictable budgeting of maintenance funds.  

4. The development of an adequate system for financing routine road maintenance 
based on differentiated standard costs and the length of the road network, ensuring 
prioritized funding mechanisms and sustainable funding sources for routine 
maintenance, thus avoiding the accelerated deterioration of road conditions and the 
need for more costly corrective maintenance.  

 
It was decided to focus the study and the introduction of the team-based routine 
maintenance concept on these issues, taking into account that the scope of the study would 
not be sufficient to fully tackle the last two issues. To this end, a modified team-based routine 
rural road maintenance system was developed based on the existing maintenance 
arrangements in the two municipalities, to which specific elements from the Latin American 
experiences with routine maintenance microenterprises were added. The resulting system is 
described in a total of three documents: 
 

1. A managerial manual aimed at providing the maintenance teams with a practical 
handbook to be used in the managerial training and as a reference book in the 
organization of individual workers into a team and the subsequent management of 
that team, responding to the first issue mentioned above3. 

2. A technical manual aimed at providing the maintenance teams with a practical 
handbook to be used in the technical training and as a reference document in the 
appropriate planning, organization and execution of the maintenance activities, thus 
responding to the second issue mentioned above4. 

3. A guide aimed at providing the Communication Bureaus with a practical handbook for 
the formation of maintenance teams and their subsequent training, contracting and 
supervision. This document also goes into the need for the development of road 

                                                 
2 “Team-based routine road maintenance – Potential for application in China”, Cartier van Dissel, S., World Bank, 
2007. 
3 “Team-based routine road maintenance – Managerial manual for routine road maintenance teams”, Cartier van 
Dissel, S., World Bank, 2008. 
4 “Team-based routine road maintenance – Technical manual for routine road maintenance teams”, Cartier van 
Dissel, S., World Bank, 2008. 
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categories and an improved financing system, thus responding to the latter two 
issues mentioned above5. 

 
It was subsequently decided to limit the scope of the proposed routine maintenance system 
to the paved County road network. Unpaved roads are very unpopular in the two 
municipalities and receive very little to no maintenance, with local authorities awaiting the 
moment they have the required funding to pave them. Although the application of the 
proposed routine maintenance system is certainly feasible for unpaved roads, it was decided 
to limit the focus to paved roads where there is more interest from the Communication 
Bureaus and greater levels of funding are available. Similarly, it was decided to limit the 
focus to County roads in order to ensure the availability of sufficient funding levels and of the 
required capacities for training and supervision of the maintenance teams. 
 
The proposed maintenance system was subsequently presented and discussed with the 
maintenance workers and Municipal and County Communication Bureaus during a second 
visit. Based on these discussions, substantial changes were made to the proposed system in 
order to better respond to existing maintenance and contracting arrangements in the two 
municipalities. During this second visit it also became clear that Guiyang Municipality was 
facing severe problems regarding the financing of routine maintenance, and would not be 
able to finance the proposed pilots. It was therefore decided to continue only with Ganzhou 
Municipality, and to revert the introduction of team-based routine maintenance in Guiyang to 
the World Bank financed Guiyang Transport Project, which was about to start. 
 
In Ganzhou Municipality the two pilot roads were also identified during this second visit. The 
first was an older concrete County road which was already receiving routine maintenance 
from individual workers, and where it was decided that these workers would form the 
maintenance team. The second pilot road was a newly built concrete County road, where 
new maintenance workers had to be selected to form the maintenance team. Both were 
approximately 16 km in length. 
 
After incorporation of the changes to the proposed routine maintenance system and the 
guide and manuals, a third visit was carried out during which the two pilots were initiated. 
During this third visit a number of last-minute changes were still made to the proposed 
maintenance system, which were subsequently incorporated into the different documents. In 
the first pilot, the existing maintenance workers formed a maintenance team without the need 
for a selection process, whilst for the second pilot a selection process was first carried out. 
Both maintenance teams received technical and managerial training from the consultant 
team paying particular attention to the importance of the drainage system, the planning and 
organization of the maintenance activities, and the management of the team. Subsequent 
accompaniment of the teams was provided by the Ganxian County Communication Bureau.  
 
A final visit was carried out in September 2008 in which the progress of the maintenance 
teams was evaluated together with the Municipal and County Communication Bureaus and 
the maintenance workers. This led to a number of lessons learned and recommendations 
which have been incorporated into this report. 
 
This study has resulted in a system for team-based routine maintenance of rural roads that is 
modified to the Chinese context, incorporating important improvements from Latin American 
experiences into existing routine maintenance arrangements. The support from Guiyang and 
Ganzhou Municipal Communication Bureaus in this process, and especially from Ganxian 
County which implemented the two pilots, has been core to the development of this system. 

                                                 
5 “Team-based routine road maintenance – Guide for Communication Bureaus in the formation, contracting and 
supervision of routine road maintenance teams”, Cartier van Dissel, S., World Bank, 2008. 



 

It is, however, expected that the application of this system over an extended period of time 
will lead to further lessons learned, which may be incorporated to further improve the system. 
The five documents mentioned above have been finalized in both Chinese and English. A 
summary of the study and the present study report were also developed to provide an 
overview of the processes used and the decisions taken in the course of the study. A 
bilingual CD-Rom with all seven documents in both languages was furthermore developed in 
order to facilitate dissemination of the results. It is foreseen to make printed versions of these 
documents available in the near future, which was expressly requested by the Ganxian and 
Ganzhou Communication Bureaus. A brief overview of the documents developed under this 
study is given below, and a more detailed overview can be found in Annex 1. All documents 
as well as the CD-Rom can be obtained from the World Bank office in Beijing 
(www.worldbank.org.cn/English/home.asp).  
 

 

Summary 
A brief overview of the concept of team-
based routine road maintenance and the 
main aspects of the study 
  

Guide for Communication Bureaus 
A practical guide for the implementation of 
the concept of team-based routine road 
maintenance and for the formation of 
maintenance teams  

 

Study report  
A detailed report describing the modifications 
made to the Latin American concept, the 
problems faced in implementation and the 
final results of the study 

 

Technical manual for routine road 
maintenance teams 
A practical handbook for maintenance teams 
describing the implementation and planning 
of routine road maintenance activities 

 

Experiences from Latin America 
An overview of the main characteristics of 
existing experiences with routine road 
maintenance microenterprises in Latin 
America 

 

Managerial manual for routine road 
maintenance teams 
A practical handbook for improving team 
management, financial administration and 
work planning and organization  

 

Potential for application in China 
A report on the possibilities for application of 
the Latin American concept in China based 
on initial field visits and meetings  

CD-Rom 
A bilingual CD-Rom containing all seven 
publications in Chinese and English 
 

3. MAINTENANCE TYPES 
Road maintenance can basically be divided into preventive maintenance and corrective 
maintenance. Preventive maintenance is aimed at avoiding damage to the road by ensuring 
the proper working of the drainage system and by avoiding seepage into the road base, as 
well as at preventing traffic accidents by clearing obstacles and ensuring good visibility. 
Corrective maintenance, on the other hand, aims to correct any existing damage to the road, 
thus returning the road back to a better condition. Preventive maintenance tends to be more 
cost-effective, as the relatively cheap interventions delay the need for more costly corrective 
conservation measures and experience has demonstrated that it results in lower overall 
conservation costs and better average road conditions throughout the lifespan of the road, 
even having positive results on the lifespan itself. 
 
It is this preventative maintenance that is carried out by the maintenance teams, although 
some minor corrective maintenance is also included in their contract. Such maintenance is 
carried out on a continuous basis throughout the year and is therefore also referred to as 
routine maintenance, as opposed to corrective maintenance that is only carried out every few 
years and therefore commonly referred to as periodic maintenance (in extreme cases of 
almost complete degradation of the road, such corrective maintenance is often referred to as 
rehabilitation or reconstruction).  
 
Despite the demonstrated benefits of routine preventive maintenance, appropriate 
prioritisation, financing and implementation mechanisms are often lacking. This was also 
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demonstrated in China where funding, personnel and equipment are often used for corrective 
maintenance at the expense of preventive maintenance. Throughout the study, particular 
attention has therefore been given to explaining the economic and physical benefits of 
preventive maintenance, and the need for its prioritisation. This has led to the inclusion of a 
specific chapter on the deterioration of rural roads and the economic benefits of preventive 
maintenance in the Guide for Communication Bureaus, and special attention being given to 
preventative maintenance and the importance of a properly working drainage system in the 
technical training of the maintenance teams. The prioritisation of routine maintenance and 
the economic benefits thereof will require continued attention, however, as a change in 
attitude and policies is needed, reaching beyond the County Communication Bureaus to 
include the Municipal Communication Bureaus, Provincial Communication Departments and 
even the Ministry of Transport through its regulations and guidelines.  

4. ROUTINE MAINTENANCE ACTIVITIES 
The routine maintenance contract as developed for the pilot projects in Ganzhou municipality 
consists of 11 different activities. These are aimed at improving road safety and at preventing 
damage to the road. Some minor corrective activities are also included, which are aimed at 
avoiding more serious damage to road as a result of seepage. A complete list of activities is 
given below. 
 
Activity Description 

1. Road inspection and 
clearing 

Inspection of the road to assess whether there are any urgent issues 
which need to be dealt with and clearing of any loose material or 
obstructions.   

2. Removal of landslides up 
to 10 m3 

Clearing of landslides smaller than 10m3 from the road pavement, 
shoulder and the drainage ditches in order to allow normal vehicle 
transit and proper drainage.  

3. Clearing drainage ditches 
Clearing the side ditches and other drainage ditches of sediment and 
other material that may obstruct the free flow of water, in order to 
ensure a proper drainage and the protection of the road.  

4. Clearing culverts 
Clearing sediment and other material that may obstruct the free flow of 
water in the culverts, in order to ensure a proper drainage and the 
protection of the road.  

5. Clearing bridges 
Clearing boulders, branches and other material that may obstruct the 
free flow of water below the bridges, in order to ensure a proper 
drainage and the protection of the road.  

6. Clearing the road reserve 
Cutting vegetation that grows in the road reserve and which impedes 
visibility, restricts normal traffic or is damaging the road, drainage 
system or other road works, as well as the collection of garbage.  

7. Repairing the road 
shoulder 

Filling up and compacting the road shoulder to the height of the road 
surface in order to avoid damage to vehicles and to ensure that the 
road pavement is not undermined.  

8. Sealing cracks and joints 
Removing loose material from cracks and joints and sealing with 
bitumen to avoid water entering and causing more severe damage to 
the road.  

9. Repairing potholes Filling small potholes with compacted asphalt in order to restore the 
uniform pavement surface and allow normal vehicle transit.  

10. Removing loose material 
from slopes 

Removal of stones and loose soil from the slopes above the road to 
avoid that these fall onto the road or result in landslides, causing 
damage to the road or vehicles.  

11. Repairing retaining walls Replacement of loose stones in the retaining wall, and clearing of the 
weep holes to allow proper drainage and avoid the wall collapsing.  

 Table 1: Description of routine road maintenance activities  
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These maintenance activities require only simple skills and little to no equipment or 
materials, making them extremely suitable for execution by members of communities along 
the road. It is these community members that form the maintenance teams and carry out the 
routine maintenance activities using simple hand tools. 
 
As part of the proposed routine road maintenance system, the existing maintenance activities 
were expanded to include minor repairs to the road surface and other road works. In 
coordination with the Municipal and County Communication Bureaus it was decided to 
include the sealing of cracks and joints and the patching of potholes as an alternative to the 
current practice whereby this is periodically contracted out to local contractors once sufficient 
damage is present to warrant the procurement process, thus leaving the road susceptible in 
the meantime to continued deterioration and more extensive damage as a result of traffic and 
water seepage into the road base. Under the proposed arrangement, asphalt for patching 
and bitumen for sealing would be provided by the County Communication Bureaus. Other 
minor corrective maintenance includes repairs to the road shoulder (currently already 
included under existing routine maintenance arrangements) and the repair of retaining walls. 
 
Apart from the inclusion of additional activities in the maintenance contract, this study has 
sought the improvement of existing routine maintenance activities by better defining the tasks 
and objectives of each activity. To this end a Technical Manual for Routine Road 
Maintenance Teams was developed, which clearly stipulates the required condition of the 
different road elements, the different tasks involved in each activity and the necessary 
materials and tools. During the initial training, specific attention was also given to the 
importance of the drainage system and its clearing before and during the rainy season, as 
this had been identified to be a particularly weak point under existing maintenance 
arrangements. 
 
Attention has also been paid to providing adequate and sufficient tools and safety measures 
to the maintenance teams to be able to properly carry out the different activities. The existing 
variety of tools and equipment is very limited compared to the different experiences in Latin 
America, thus limiting the activities the maintenance workers are able to execute and the 
quality and efficiency they are able to achieve. Especially the more specialized tools were not 
available to the maintenance workers, in part due to the fact that tool allocations under 
current arrangements are on an individual basis rather than on a team basis whereby certain 
tools are shared as is the case in Latin America.  
 
Given that the tool costs only form a minor percentage of the overall routine maintenance 
costs, whilst having an important influence on the productivity and effectiveness of the 
maintenance team, it was decided to increase the tool allocation per worker per year, 
applying an amount of 100 CNY/km/year based on estimations of the number of tools 
required per year and their cost. It was further decided to award this tool allowance directly to 
the maintenance teams upon the signing of the contract in order to allow them to purchase 
the types, quantities and qualities of tools that they deem necessary, given that a number of 
complaints were received regarding the timely allocation of tools and their quality. The types 
of safety equipment were also increased to include road cones, road signs and a first aid kit. 
These would continue to be provided by the County Communication Bureaus, however, to 
ensure their use.  
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Tools Safety equipment 

Wheelbarrows 
Shovels 
Pickaxes 

Hoes 
Brooms 

Machetes 
Saws 

Sledgehammers 
Earth rammers 

Hats 
Safety vests 
Road cones 
Road signs 
First-aid kit 

Table 2: Proposed tools and safety equipment  
 
In the two pilots, however, due to a lack of funding (see also section 9) the tool allowances 
were not increased, nor were they allocated directly to the maintenance teams. Tools were 
still provided by the Communication Bureau, except for brooms which were purchased by the 
maintenance teams. The maintenance teams said to be quite content with the quality and 
quantities of tools, although specialized equipment such as earth rammers were still not 
available to them. It is strongly recommended to increase these tool allocations which form 
less than 4% of the cost of the maintenance teams, whilst strongly impacting on their 
efficiency and effectiveness. 

5. MAINTENANCE TEAMS 
In China experience already exists with routine maintenance carried out by individual 
workers. However, experience from other countries has shown that maintenance teams are 
more effective and efficient, especially regarding peaks in maintenance requirements and the 
more laborious routine tasks. This is especially due to the fact that as a team they are better 
able to respond to larger problems such as landslides, but also because teamwork leads to 
greater motivation and thus higher productivity rates, especially regarding activities that 
require a sustained effort such as the cutting of vegetation. Furthermore, the contract 
administration and the inspection of the maintenance work is also simplified, as an entire 
road section can be contracted out to a single team and monthly inspections can be carried 
out for the whole road section at once.  
 
The grouping of maintenance workers into teams has therefore been one of the major 
objectives of this study. The main difficulty in this respect has been the identification of a 
suitable legal organizational modality, enabling the maintenance teams to enter into a 
contract with the contracting agency. The microenterprise model used in Latin America 
makes use of legal organisational modalities such as companies or associations, creating a 
legal person for the maintenance team in order that it can enter into a contract and receive 
funds. In the case of China, a similar option was initially identified: the Partnership 
Enterprise. Partnership Enterprises have clear advantages in terms of allowing multiple 
partners, the changing of partners, registration at County level, simple tax systems and no 
minimum capital requirements. They also allow for the contracting of additional employees 
according to need and provide great flexibility in determining the use of the income of the 
enterprise (for salaries, tools, transport, etc.). 
 
However, enterprise modalities based on companies or associations were considered 
unsuitable by the Communication Bureaus due to the costs involved in formation and 
operation (registration, tax, etc.) and the concerns of the Communication Bureaus regarding 
the contracting out of routine maintenance to private enterprises. A different mechanism was 
therefore opted for, whereby the maintenance team is formalized through the maintenance 
contract document itself, through which the members of the team are defined, thus avoiding 
additional delays and costs in the formalisation of the team.  
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Although this modality resolved the main problem of team creation, it does have an important 
drawback in the sense that all payments have to be made directly to the individual team 
members, as the maintenance team created through the contract document is not a legal 
person. For the salary payments this is less of a problem, but for the different allowances 
(tools, insurance, transport, communication) this means they have to be either allocated to 
one person (the team leader) or distributed amongst the team members, resulting in a less 
transparent financial management of the team. This disadvantage may be remedied, 
however, by creating a joint bank account for the maintenance team. A second drawback is 
that in the case of a change to the members of the maintenance team, the contract needs to 
be cancelled and a new one drawn up identifying the new team members. Although this 
problem may be easily overcome, it does involve the County Communication Bureau directly 
in the membership change, whereas in the case where the maintenance team obtains a legal 
organizational modality this would have been an internal matter for the team. 
 
The organization of the individual workers into teams has been one of the most important 
achievements of this study. Both the Communication Bureaus and the maintenance workers 
acknowledged the advantages of working as a team, especially regarding the more 
demanding maintenance activities. In the sense of having the maintenance workers work 
together, the introduction of teams has been successful and it is likely that it will be replicated 
in other road sections, and possibly in other Counties.  
 
The maintenance teams fail, however, to form autonomous entities to which the routine 
maintenance is contracted out. The maintenance teams currently fall somewhere between 
direct force account and private sector contracting, forming a sort of contracted labour gangs. 
The maintenance teams were required to assist in tree planting and road signalling activities, 
for instance, where these were not included in their contract. This is in part due to their legal 
status, where they only exist as long as the contract exists, but it is mainly a change in 
attitude that is required, whereby the relationship between the maintenance team and the 
Communication Bureaus should be based solely on the maintenance contract, and the rights 
and obligations contained therein. Such a purely contractual relationship will have certain 
disadvantages for the Communication Bureau, where additional activities or changes to 
remuneration cannot be carried out without an amendment of the contract. But at the same 
time there will be certain advantages in the sense of facilitating the obligation of the 
maintenance team to carry out the maintenance activities listed and achieving the road 
conditions as stipulated in the contract. Unless the Communication Bureau strictly abides by 
the content of the contract and the rights and obligations it contains, it will be near to 
impossible to demand the compliance of the maintenance teams with respect to the required 
road conditions and the related performance indicators.  
 
Another change to the modified concept design encountered during the evaluation, is that the 
team leader has obtained a very important status within the team. Where this person was 
foreseen to be the focal point of the team, he/she now acts as the immediate superior of the 
other team members, deciding who will do what and where, and reporting to the 
Communication Bureau regarding the work of the different team members on the basis of 
which deductions are potentially made to the payments to the individual team members. This 
somewhat weakens the team-based concept, as it is rather a group of individuals than a 
team that is contracted. Although this does not necessarily lead to problems in the execution 
of the maintenance activities as a team, it is very different from the microenterprise concept 
as applied in Latin America and is more comparable to the petty contractor approach applied 
in Africa and Asia, where a local contractor subcontracts local labour to carry out the routine 
maintenance activities. This individualisation and hierarchisation of the maintenance team 
also reinforces its dependency on the Communication Bureau, as there is little to differentiate 
it from a gang of force account workers with a gang leader. 
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It is strongly recommended to reinforce the autonomous nature of the maintenance teams 
and the contractual relationship with the Communication Bureaus, whereby payments are 
made against predefined criteria (the performance indicators) which are regularly inspected. 
It is not deemed necessary to further formalize the legal status of the maintenance team 
(although this may facilitate the distinction, it will also result in a more complicated system), 
but rather to promote that the Communication Bureaus respect the contractual nature of their 
relationship with the maintenance teams, leaving decisions regarding the management of the 
team to the team members. For instance, evaluating the performance of the entire team in 
the entire road section under contract, and applying any penalties to the entire team rather 
than to individual workers – any penalties to be applied to individual members are thus the 
responsibility of the team and its members, not the Communication Bureau. The 
incorporation of additional activities or other changes to the rights and obligations can still be 
easily incorporated into the contract, but only upon the agreement of both parties. 

6. SIZE OF THE MAINTENANCE TEAMS 
The size of the maintenance team depends firstly on the length of road to be maintained: the 
longer the road, the more maintenance workers are needed. Secondly, the team size 
depends on the length of road a single worker is able to maintain throughout the year, the so 
called worker productivity rate. Once the worker productivity rate (in km/worker) and the 
length of the road are known, the size of the maintenance team can be simply calculated by 
dividing the road length by the productivity rate. The productivity rate, however, is subject to 
the amount of work that is required for a particular road for each of the activities the 
maintenance team is responsible for, which in turn is determined by the characteristics of the 
road: topography, rainfall, traffic, number of roadworks and size of the road reserve. 
Generally, higher values for these characteristics result in more work for the maintenance 
workers and thus in lower productivity rates in terms of the number of kilometres a single 
worker is able to maintain. For instance, roads in steeper areas or areas with more rainfall 
tend to have more runoff water resulting in more landslides and problems with the drainage 
system, and subsequently more work for the maintenance teams. 
 
In light of this variability in the number of kilometres a single worker is able to maintain 
according to the characteristics of the road concerned, it is recommended to develop 
between 3 and 5 road categories based on these road characteristics, whereby for each 
category an average (standard) productivity rate is determined. The objective of introducing 
road categories has not yet been achieved during the implementation of this study, however, 
due to a lack of suitable data for the determination of appropriate road categories and their 
respective productivity rates. With the aim of improving the availability of data, the 
maintenance teams in the pilots and subsequent replications are required to submit monthly 
reports regarding the time spent on different activities, thus enabling the definition of 
appropriate road categories and differentiated productivity rates in the future (the proposed 
monthly report is given in Annex 2). 
 
Given the lack of suitable data to determine differentiated productivity rates, it was decided to 
initially apply a standard productivity rate for all paved County roads. The initial standard 
productivity rate is based on the Latin American experiences and the existing experience 
with individual routine maintenance workers in Ganzhou municipality, where productivity 
rates of between 4 and 5 km/worker were being used. Given the inclusion of additional 
activities together with a foreseen increase in efficiency as a result of the organization of 
maintenance workers into teams and their improved technical training, it was decided to use 
4 km/worker as an initial standard productivity rate based on a 5 day working week, taking 
into account that this value may be lower (approximately 3 km/worker) or higher (up to 5 
km/worker) depending on the actual characteristics of the road sections concerned. 
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A road section of 24 kilometres, for instance, would thus require a maintenance team of 6 
members under average conditions, whilst a similar length higher category road section in a 
steep area, with high rainfall, heavy traffic, many roadworks or with a large road reserve 
would require up to 8 team members to ensure adequate implementation of all routine road 
maintenance activities. The average size of the maintenance teams will tend to be less than 
10 workers, however, and the vast majority will have 5 workers or less as a result of the short 
road lengths encountered in the County road network. 
 
The study also identified a number of problems that undermine the above assumption, 
however, and could lead to much lower productivity rates if not checked. The first problem 
encountered is that maintenance workers in the pilots currently spend approximately half 
their time and a large part of their tool allowance sweeping material from the road surface, to 
the detriment of other maintenance activities. This material consists of sand and gravel which 
falls off trucks which travel between the numerous quarries that are located along the road 
and the nearby highway construction project (both pilot roads run along rivers). A second 
related problem is the extensive damage caused to the road surface by overloaded trucks, 
leading to potholes and cracks that are beyond the scope of the maintenance teams to 
repair. Although these problems seem very specific to these roads, they are in fact quite 
common in many of the roads in the different Counties visited during this study. A third 
common problem encountered along many roads is the widespread dumping of construction 
material and rubble on the road, resulting in partial blockage of the road. Although the 
clearing of the road is part of the maintenance team’s responsibilities, it is beyond their 
abilities to address this problem. A final problem encountered is the poor level of design 
standards and quality of road construction, especially regarding road works and the drainage 
system, with especially culverts few and far between and catch drains at the top of cut slopes 
almost non-existent. The poor design standards and construction quality result in an 
additional burden for the teams in the maintenance of these structures. These problems will 
need to be addressed by the Communication Bureaus in order to avoid the need to apply 
lower productivity rates and contract larger maintenance teams, and thus run up against 
higher maintenance costs. 
 
In the pilots it was found that the concept of standard productivity rates was not necessarily 
applied in a structured manner. Rather than determining the team size based on the length of 
the section of pilot road to be maintained, the pilot road section was extended to 
accommodate the size of the team. With two teams of five maintenance workers, the pilot 
road sections were therefore extended from their original 16 km to 20 km. Although there is 
nothing essentially wrong with this way of applying the productivity rate, it is recommended to 
contract clearly distinguishable road sections to different maintenance teams (although 
various short road sections may be packaged and contracted together). The length of such 
clearly distinguishable sections is therefore first determined, and subsequently the required 
size of the maintenance team is determined. Where the resulting team size is not a whole 
number, the nearest whole number is taken and each maintenance worker maintains an 
average of slightly more or less than the standard rate of 4 km/worker. This practice allows 
the costs of routine maintenance to be based on the actual road length rather than the size of 
the maintenance team, thus facilitating the budgeting and financing of routine maintenance 
based on the length of the rural road network (see also section 9). 

7. FORMATION OF THE MAINTENANCE TEAMS 
The maintenance teams are generally formed with the assistance of the contracting agency, 
in this case the Communication Bureaus. For this purpose, a call for candidates is carried out 
with the help of radio, TV and the Village Committees, through which potential candidates 
are invited and informed of the type of work, the remuneration levels, the required number of 
team members and the criteria to be used in the selection of the final candidates. Interested 
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candidates are requested to fill in a registration form with personal details that are used in the 
selection procedure (the proposed registration form is presented in Annex 3).  
 
In light of the proposed increase in remuneration (see section 9), an increased interest from 
potential candidates is expected and thus the need for an effective selection procedure. The 
selection procedure starts with a pre-selection based on eligibility criteria, which determine 
the minimum requirements the candidates should comply with. Subsequently, prioritisation 
criteria are applied to the pre-selected candidates whereby a scoring system is used to 
identify the most suitable candidates (the proposed scoring system is presented in Annex 4). 
The eligibility and prioritisation criteria together with the scoring system are defined 
beforehand, and applied by the Communication Bureau together with the Village Committee 
based on the data from the registration form. Once the final candidates have been selected, 
these form the maintenance team which will subsequently receive training and be contracted 
by the Communication Bureau.  
 
The selection procedure has been greatly simplified compared to Latin American 
experiences, giving an important role to the Village Committees in the call for candidates and 
the validation of the skills and experience of the different candidates. Where in Latin 
American experiences these activities have been accomplished through informative 
meetings, exams and personal interviews, in the modified concept developed together with 
the Communication Bureaus, it was opted to involve the Village Committees more and have 
them inform potential candidates and validate the information entered by them, in line with 
current practice.  
 
The use of objective and transparent selection criteria is, however, still assured, whereby use 
is made of existing eligibility criteria used by the Communication Bureau, to which additional 
prioritisation criteria have been added as well as a simple scoring system. The result is an 
efficient and transparent selection system allowing for the identification of the most suitable 
candidates. The Communication Bureaus were pleased with the selection procedure 
developed under this study and were planning to apply it in other road sections as well. 

8. TRAINING OF THE MAINTENANCE TEAMS 
The daily execution of the different maintenance activities themselves is relatively simple, 
and a basic training in the implementation of the different activities usually suffices. More 
complicated is the planning and prioritisation of the different activities throughout the year, 
ensuring that they are carried out at the right time, which is determined mainly by the rainy 
season. This second issue has been found to be a weak point of maintenance 
microenterprises in Latin America, and the same was found for the routine maintenance 
workers in China. Especially the drainage system was often not given the priority it deserves, 
leading to prolonged periods of potential water damage to the road. The technical training 
developed as part of this study, which the maintenance teams receive upon their creation, 
therefore goes beyond the execution of the different maintenance activities and specific 
attention is paid to developing yearly and monthly maintenance plans, to the function and 
importance of the drainage system and other road elements, and how each maintenance 
activity relates to the proper functioning of the different road elements. The technical training 
is followed up through a technical accompaniment during the first 6 months – 1 year of 
operation, during which the focus again lies on the planning of activities.  
 
Apart from the technical aspects, the maintenance teams also have to acquire skills in the 
management of the maintenance team. This is especially important to ensure that the 
potential benefits of working as a team (efficiency, productivity) are achieved, but also for the 
survival of the team itself. For this purpose, the maintenance teams receive a managerial 
training that looks at team and conflict management and the role of the team leader, and also 
pays attention to the content of the maintenance contract and the obligations it contains, as 
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well as to the financial administration of the team income (salaries and allowances). 
Secondly, complementary to the maintenance planning under the technical training, the 
managerial training pays attention to the organization of the team members, tools and other 
assets of the team in the execution of the maintenance plans, explaining how different tasks 
could be distributed amongst different team members or alternatively different team 
members could work alongside each other. The initial training is again complemented by a 
managerial accompaniment during the first 6 months – 1 year of operation.  
 
Special attention was given during the study to improving and formalising the technical 
training in order to achieve a better quality implementation of the different maintenance 
activities, as well as the introduction of a managerial training to ensure the benefits of team-
based maintenance were achieved. For this purpose a technical training manual and a 
managerial training manual were developed especially for the maintenance teams, which 
serve as training material and as reference material during operation. Both pilot teams 
received training courses covering both the technical and managerial aspects of road 
maintenance. The training material forms an important step in improving the skills and 
capabilities of the maintenance teams and thus the efficiency and effectiveness of their work, 
responding to the identified need to improve the implementation of the maintenance 
activities. 
 
The execution of the technical training in the pilots was carried out by the consultant team, 
but in the replication of the approach in other roads it is envisaged that the Communication 
Bureaus will be more than capable of providing this training. Due attention should be given, 
however, that the training does not limit itself to the daily execution of activities, but rather 
pays specific attention to planning and prioritisation of activities, for which it is necessary to 
explain the function and importance of the different road elements. A good initial training can 
severely increase the efficiency and productivity of the team and decrease the need for 
subsequent accompaniment of the team. 
 
The managerial training for the two pilots was also provided by the consultant team, and an 
appropriate replacement has yet to be identified. In Latin America, specialized service 
providers are generally used that have ample experience in business management training. 
In the case of Guiyang and Ganzhou, however, teams rather than microenterprises are 
created, severely diminishing the need for business management training. County Business 
Administration Bureaus were considered at first, but they tend to specialize in the registration 
of enterprises and, to a certain extent, business management training, and would thus prove 
more appropriate if enterprise-based organizational model would be used. The 
Communication Bureaus themselves could very well execute the modules on work 
organization, and may also be able to carry out the team building and financial administration 
components, although specialized service providers may have better results. 
 
In the evaluation, both the Communication Bureaus and the maintenance workers expressed 
their content with the training provided to the teams. According to the Communication 
Bureaus the improved technical training had resulted in improved quality of the maintenance 
work, leading to a 20% increase in the amount of time the roads were evaluated in good 
condition in comparison with earlier inspection reports. Although this result is very positive, it 
must be noted that there is still considerable room for improvement of the technical aspects 
of routine maintenance. During the evaluation, for instance, maintenance workers were seen 
to remove vegetation from cut slopes, thus exposing the slopes to erosion by runoff water. 
This was apparently done as part of the vegetation control and to improve the aesthetic 
nature of these slopes, and was carried out with supervision from the Communication 
Bureaus. A more in-depth understanding of road deterioration processes by the 
Communication Bureau staff therefore seems necessary, which can subsequently be 
transferred to the maintenance workers. 
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As for the managerial training, both teams expressed having had some minor conflicts in 
their teams, which had been solved within the team. These were mainly related to the 
deductions made by the Communication Bureau to payments to the individual workers based 
on the recommendations of the team leader. This may have been avoided if the payments 
had been made to the entire team, and deductions had been spread evenly amongst all team 
members, but then similar conflicts would have appeared based on the poor work of one 
team member influencing the payment of all team members. However, the change to the 
organisational modality giving a much greater responsibility to the team leader (see also 
section 5) has resulted in some confusion on the part of the maintenance workers regarding 
the decision process regarding payment deductions. It is recommended to formalize all such 
processes and explain these clearly to potential workers at the moment of forming the 
maintenance teams. 

9. COST OF THE MAINTENANCE TEAMS 
The maintenance teams receive a yearly contract, the cost of which depends on the standard 
yearly cost per kilometre and the length of road to be maintained. This standard yearly cost 
per kilometre is based on the number of kilometres a single worker is able to maintain 
throughout the year (productivity rate) and the cost of that worker. The cost per maintenance 
worker consists mainly of the prevailing salary costs, but also includes small allowances for 
the purchase of tools and for transport and communication. Once the yearly cost per 
maintenance worker has been determined, the standard cost per kilometre can be calculated 
by dividing it by the productivity rate.  
 
For Ganxian County a monthly salary of CNY 480 is currently applied, which is quite low 
compared to alternative employment opportunities and results in little interest from 
community members. It was initially proposed to increase this to CNY 660, but upon request 
of the County Communication Bureau it was further increased to CNY 800 with the aim of 
attracting more and better qualified candidates for the maintenance teams, as well as 
ensuring they remain for longer periods, thus avoiding the need to select and train new 
workers all the time. This results in a yearly cost of CNY 2,400 per kilometre, based on a 
productivity rate of 4 km/person. Although this appears to be a suitable wage rate for 
Ganxian County, the availability of adequate financing will determine whether it is feasible. 
This amount is foreseen to include a small allowance for accident insurance (CNY 100 per 
worker per year). Additional allowances on top of the salary include those for the purchase of 
tools (CNY 100 per kilometre per year) and for communication and transport (CNY 150 per 
kilometre per year), bringing the average total cost up to CNY 2,650 per kilometre per year. 
This is based on a productivity rate of 4 km/worker, and will thus have to be adjusted should 
it be necessary to apply a different productivity rate. It is furthermore important to note that 
this standard cost does not include the costs of materials (asphalt, gravel), nor does it 
include the safety equipment, both of which are to be provided by the County Communication 
Bureau. 
 
In the pilots, however, two different standard costs were in fact applied: 3,000 CNY/km per 
year in one road section and 1,800 CNY/km in the other. It is not very clear why a higher 
standard cost than agreed was applied in one of the pilots, and why it was decided to apply 
different standard costs in the two pilots (lack of funding was mentioned as the main reason 
for limiting the standard cost in the second road). It is strongly recommended to uniformly 
apply the standard costs as agreed upon during the design phase, unless performance rates 
in specific road sections are clearly higher or lower than 4 km/worker, which should in turn be 
reflected in the number of maintenance workers (in the case of the two pilots, both consist of 
a road section of 20 km maintained by a team of 5 workers). It is this concept of road 
categories and differentiated standard costs which can serve to simplify the budgeting of 
routine maintenance, resulting in more predictable finance requirements which can 
subsequently be earmarked for routine maintenance. 
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10. FINANCING OF THE MAINTENANCE TEAMS 
It may be clear that adequate financing is key to the implementation of this team-based 
routine maintenance concept, as is the case for any maintenance system. However, in the 
specific case of routine maintenance with local workers it is critical that the financing is also 
sustainable and timely, as the maintenance teams generally lack the capital required to 
survive extended payment delays. Recurrent delays in payments lead to a decrease in the 
quality of maintenance, and where these delays are prolonged, they eventually lead to the 
cessation of routine maintenance activities. Insufficient funding or delays in payments 
therefore often lead to the failure of the system, resulting in the loss of the investment in the 
maintenance teams and the road infrastructure.  
 
The State Council has developed regulations that stipulate that part of the Regular Vehicle 
Maintenance Fee is to be used for financing road maintenance, whereby minimum amounts 
per kilometre of 7,000, 3,500 and 1,000 CNY/km/year should be allocated to respectively 
County, Township and Village roads. There is, however, a tendency to use these amounts 
for medium and major maintenance only, rather than routine maintenance, and to 
supplement these amounts with funds from the Motorcycle and Farm Vehicle Maintenance 
Fee. This latter fee is widely used for routine maintenance of rural roads, although it is also 
used for medium and major maintenance, and at present these funds are even used to cover 
construction and management costs. Nevertheless, the Motorcycle and Farm Vehicle 
Maintenance Fee seems to be the most promising source of funding at the moment. Guiyang 
Municipality has even developed complementary regulations setting very ambitious targets 
for financing routine maintenance and minor repairs (see table below), identifying this fee as 
the principal source of funding. 
 
Administrative level Concrete Asphalt Unpaved 
County 10,000 7,000 5,000 
Township 7,000 7,000 2,000 
Village 1,500 1,500 500 
Table 3: Proposed maintenance allocations per kilometre for different road types in Guiyang Municipality 
 
The main problem being faced by Ganzhou Municipality and especially Guiyang Municipality 
is that the available funding from the Motorcycle and Farm Vehicle Maintenance Fee is 
insufficient to cover the costs of routine maintenance of even only the County Roads. This is 
in the first place due to the low collection rates and high collection costs (easily reaching 20% 
of collected funding), which is especially problematic in Guiyang where the fee collected is 
only one tenth of that in Ganzhou. A second issue is the fact that this fee is often used for 
other purposes than the conservation of rural roads, with for instance only 50% of collected 
funds being returned to the Counties in Ganzhou Municipality for the maintenance of rural 
roads. A final issue is that the County Communication Bureaus themselves also use this fee 
for management costs and other forms of maintenance, whereby priority is generally given to 
corrective maintenance. As a result, in the case of Ganzhou Municipality for instance, only 
20% of the collected funds are spent on routine maintenance, a level which is by no means 
sufficient to allow for adequate routine maintenance of the County road network, let alone the 
Township and Village road networks, thus leading to higher levels of road deterioration, an 
increased need for corrective maintenance, higher overall conservation costs and worse 
average road conditions.  
 
This lack of adequate funding has been the principal problem faced during the study, and 
although it was identified as a major obstacle for the implementation of the team-based 
routine road maintenance concept already at the beginning of this study, it has been beyond 
the scope of this study to have any real impact other than to flag it as a major issue for 
sustainable maintenance of rural roads. In Guiyang municipality, where the collection of the 
Motorcycle and Farm Vehicle Maintenance Fee is very low, it was decided that the pilots 
could not be financed and that instead Guiyang would incorporate the implementation of its 
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pilots into the World Bank financed Guiyang Transport Project, which was about to start. In 
Ganzhou municipality, despite having much higher funding levels as a result of higher 
collection rates, it was initially deemed necessary to revert to previous salary levels in the 
pilots due to lack of funding, although in the end funding was diverted from other roads under 
the responsibility of the Ganxian County Communication Bureau.  
 
Although the problem of maintenance financing is generally seen in terms of the amount of 
money available, this is not necessarily the main issue. The Regular Vehicle Maintenance 
Fee and the Motorcycle and Farm Vehicle Maintenance Fee combined raise an enormous 
amount of funding which is considered to be sufficient to cover at least a very large part of 
the maintenance needs, especially where a cost-effective combination of preventive and 
corrective maintenance is used. Currently only between 5 and 10% of the Regular Vehicle 
Maintenance Fee is earmarked for the maintenance of rural roads, and of the Motorcycle and 
Farm Vehicle Maintenance Fee only some 40% is spent on the maintenance of rural roads. 
The main problem therefore appears to be with the use of these fees, where large portions 
are used for construction (including outside the road sector) and for management costs at 
different levels. But even of the portion of these fees actually spent on maintenance, by far 
the major part is spent on corrective maintenance to the detriment of preventive 
maintenance, resulting in a vicious circle of repair-deterioration-repair. It is therefore the 
prioritisation and use of the funding available, which is a much more important problem than 
the amount of funding. 
 
As mentioned before, the issue of adequate and sustainable funding is beyond the scope of 
this study. At the same time, this is the principal problem facing the Communication Bureaus 
in the implementation of the team-based routine road maintenance concept and in 
guaranteeing a sustainable road maintenance system. This study can only recommend that 
the issue of funding for the maintenance of rural roads be taken up at a higher political level, 
mainly with the Provincial Communication Departments and the Ministry of Transport. It is 
recommended that the World Bank together with other partners put this issue clearly on the 
table, with the aim of developing an improved (rural) road maintenance policy with clear 
funding strategies. This policy should also aim to redirect some of the performance pressure 
that is currently on road construction as a result of the current 5-year plan, towards road 
maintenance, possibly even earmarking the issue as something to be included in the next 5-
year plan of which the development will start in 2009. Apart from adequate and sustainable 
funding, such a policy should also aim to develop an implementation strategy for rural road 
maintenance, whereby priority needs to be given to routine preventive maintenance. It is 
however, recommended to also continue efforts with the County Communication Bureaus 
themselves, with the aim of prioritising the use of the funds available to them for 
maintenance, especially routine maintenance. 

11. CONTRACTING OF THE MAINTENANCE TEAMS 
The maintenance teams are contracted for the maintenance of a specific section of road 
under the modality of single-source procurement as defined in the Government Procurement 
Law of the People’s Republic of China. This contracting modality is permitted for contract 
sums of up to 50,000 CNY, which in the case of Ganxian County is sufficient for road 
sections of up to approximately 19 km. Most roads are shorter in length or easily divided into 
readily recognisable sub-sections, thus enabling the use of this modality. The contract is 
signed by the County Communication Bureau and the different members of the maintenance 
team.  
 
The maintenance teams subsequently receive equal monthly payments upon approval of 
their work. The inspection of the work is carried out by the Communication Bureaus on a 
monthly basis, whereby use is made of performance indicators. These performance 
indicators stipulate the required condition of the various road elements with respect to the 
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different maintenance activities. Where the performance indicators are not complied with, a 
warning is given by the Communication Bureau, and upon continued non-compliance the 
maintenance teams receive a penalty in the form of a reduction of their monthly payment. 
The use of such performance indicators facilitates the inspection process, and enables the 
maintenance teams to evaluate their own work. An inspection form was developed which 
aids the Communication Bureau in the assessment of the performance indicators and the 
determination of the need for penalties (the inspection form is presented in Annex 5).  
 
Although performance indicators were already in use, the proposed system ensures the use 
of easily measurable and objective indicators linking these clearly to the different 
maintenance activities, and it promotes the proper use of these performance indicators. 
During the evaluation, the Ganxian Communication Bureau expressed applying the 
inspections using performance indicators on fixed dates every month, and that both pilot 
maintenance teams had received penalties in one occasion, thus showing that the 
inspections are not just an activity without consequences. 
 
As part of the study, a standard contract was also developed (see Annex 6). For the 
development of the standard contract, a number of sample contracts from the different 
counties were collected and analysed. In this standard contract it was decided to explicitly list 
the different maintenance activities and the performance indicators to be achieved by the 
maintenance teams (clause 2), rather than refer to separate documents. Similarly, the 
penalties to be applied in the case of not achieving the performance indicators were also 
listed explicitly in the contract document (clause 5).  
 
The standard contract has been used in both pilots, signed by all team members, and in that 
sense it appears to have been accepted. However, the observance of the contract document 
has not been very strict, with the maintenance teams being required to carry out additional 
activities, for instance (see also section 5). Considering that the basis for the team-based 
routine maintenance concept lies with the performance-based contract, it is important that 
the contract and its contents be observed by all parties. 

12. CONCLUSIONS AND RECOMMENDATIONS 
The introduction in China of team-based routine maintenance of rural roads has been 
generally successful, presenting important improvements to existing maintenance 
arrangements and interesting the County and Municipal Communication Bureaus in its 
replication. At the same time it can be concluded that there is still room for improvement, with 
a number of aspects requiring further strengthening and a number of obstacles still facing the 
sustainable application of the concept. 
 
The principle obstacle facing the sustainable application of the team-based routine 
maintenance concept and sustainable rural road maintenance in general, was already 
identified during the first visit and has proven to be the main problem during the carrying out 
of this study. The lack of adequate and sustainable funding for (routine) maintenance 
severely undermines the sustainability of any maintenance system, and even more so in the 
case of local maintenance teams. This is not so much a problem of the total amount of 
funding available from the two maintenance fees, but rather the use and prioritisation of this 
funding. Currently only 5-10% of the Regular Vehicle Maintenance Fee is earmarked for the 
maintenance of rural roads, and of the Motorcycle and Farm Vehicle Maintenance Fee only 
some 40% is spent on the maintenance of rural roads, with the vast majority being used for 
construction, management and other costs. The development of an improved funding 
mechanism is therefore required, whereby a larger portion is reserved for (rural) road 
maintenance and priority is given to routine preventive maintenance. 
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As already mentioned, this is an issue which requires action at a higher political level, mainly 
with the Provincial Communication Departments and the Ministry of Transport. It is 
recommended that the World Bank together with other partners put this issue clearly on the 
table, with the aim of developing an improved (rural) road maintenance policy with clear 
funding strategies. This policy should also aim to redirect some of the performance pressure 
that is currently on road construction as a result of the current 5-year plan, towards road 
maintenance, possibly even earmarking the issue as something to be included in the next 5-
year plan. Apart from adequate and sustainable funding, such a policy should also aim to 
develop an implementation strategy for rural road maintenance, whereby priority needs to be 
given to routine preventive maintenance. 
 
Although the financing of routine maintenance of rural roads is by far the most important 
issue, it is not the only one that requires continued attention. The team-based routine 
maintenance concept requires further strengthening, both in its design as well as in its 
application. The main design issue that is still pending is the definition of road categories and 
the related differentiated standard productivity rates and standard costs per kilometre per 
year, and here the monthly reports from the maintenance teams will provide an important 
basis. There are also a number of aspects of the team-based routine maintenance concept 
where the evaluation has identified that their application has not quite been as designed, 
showing the need for further attention to the implementation of the concept. These aspects 
include the strengthening of the autonomous nature of the maintenance teams and the 
contractual relationship with the Communication Bureaus, the application of standard 
productivity rates and standard costs per kilometre, and the improved technical 
understanding of road deterioration and maintenance by both Communication Bureaus and 
maintenance teams.  
 
This PPIAF study was aimed at the initial development and piloting of team-based routine 
maintenance of rural roads in China. The further introduction and replication of this concept, 
however, will continue beyond the end of this study. Ganzhou Municipality and Ganxian 
County have expressed their interest in replicating the approach in other roads and have 
requested the World Bank to provide them with printed copies of the guide and 2 manuals 
developed under this study6. In Guiyang, where lack of adequate funding resulted in the 
cancellation of the foreseen pilots, it has been decided to continue the introduction of the 
maintenance teams as part of the newly initiated Guiyang Transport Project financed by the 
World Bank. Under this project particular attention will be paid to increasing sustainable 
financing at County level for these maintenance teams, especially for the rural roads to be 
improved as part of this project. In support of these two initiatives, a limited number of the 
different documents and training materials developed will be printed as part of the PPIAF 
study and made available to implementing partners, and digital versions of these documents 
will be made generally available. 
 
 

                                                 
6 “Guide for Communication Bureaus in the formation, contracting and supervision of road maintenance teams”, 
“Technical manual for routine road maintenance teams”, “Managerial manual for routine road maintenance 
teams”. 



 

ANNEX 1 DOCUMENTS PRODUCED UNDER THIS STUDY 
 

Team-based routine maintenance of rural roads - A study on the potential for 
implementation in China – Summary 

 

Cartier van Dissel, S., World Bank, 2008 
  
This 4-page document gives a brief overview of the study and describes the main 
aspects of the concept of routine road maintenance teams as applied in the two 
pilot projects in Ganxian County, Jiangxi Province. 
 

Team-based routine maintenance of rural roads - A study on the potential for 
implementation in China - Study Report  

 

Cartier van Dissel, S., World Bank, 2008 
  
This report gives an overview of the study carried out regarding the potential for 
implementation of team-based routine road maintenance of rural roads in China. It 
gives an overview of the concept as applied in the two pilot projects and describes 
the process used and the decisions taken in the introduction of the concept, paying 
particular attention to the problems faced in adapting the Latin American concept 
to the Chinese context. 

 

Team-based routine maintenance of rural roads - Guide for Communication 
Bureaus in the formation, contracting and supervision of road maintenance 
teams 
Cartier van Dissel, S., World Bank, 2008 
  
This guide is directed at the staff of the Communication Bureaus in charge of the 
maintenance of paved rural roads. It explains the benefits of sustainable routine 
maintenance of these roads, and presents how this may be achieved by 
contracting labour-based routine maintenance teams formed by local people living 
along the road. To this end it describes in detail the different aspects of team-
based routine road maintenance and explains the process for the formation of the 
maintenance teams. 
 

 

Team-based routine maintenance of rural roads - Technical manual for 
routine road maintenance teams  
Cartier van Dissel, S., World Bank, 2008 
  
This manual explains the different technical issues related to the routine 
maintenance of paved rural roads by maintenance teams, paying particular 
attention to the different maintenance activities, the required tools and materials, 
and the performance indicators. It forms the basis for the technical training that the 
maintenance teams will receive when they start working, as well as for the 
technical assistance they will receive during the initial period of their contract. This 
manual also forms a reference document for the maintenance teams in carrying 
out the routine maintenance of the rural roads. It should be used together with the 
Managerial Manual for Routine Road Maintenance Teams. 
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Team-based routine maintenance of rural roads - Managerial manual for 
routine road maintenance teams  
Cartier van Dissel, S., World Bank, 2008 
  
This manual explains the different management issues related to the routine 
maintenance of paved rural roads by maintenance teams. It looks at the team 
management, the management of conflicts and the financial management of the 
team incomes and expenditures, as well as the content of the routine maintenance 
contract document. Particular attention is paid to the planning and organization of 
the maintenance activities throughout the year and amongst the different team 
members. This manual forms the basis for the managerial training that the 
maintenance teams will receive when they start working, as well as for the 
assistance they will receive during the initial period of their contract. This manual 
also forms a reference document for the maintenance teams in the management of 
the team and of the routine maintenance of the rural roads. It should be used 
together with the Technical Manual for Routine Road Maintenance Teams. 
 

 

Microenterprise-based routine road maintenance - Potential for application in 
China 
Cartier van Dissel, S., World Bank, 2007 
  
Based on the critical aspects of the microenterprise-based routine road 
maintenance concept identified in the document on Latin American experiences, 
this document describes the existing practices in China as well as identifying 
possible weaknesses and recommended improvements. The analysis and 
recommendations of this document are based on a preliminary assessment of the 
current arrangements for the routine maintenance of Chinese rural roads. As part 
of this preliminary assessment, visits were carried out to four counties in the 
provinces of Ganzhou and Jiangxi in China, during which different rural roads were 
visited and meetings and discussions were held with maintenance workers, staff of 
Municipal and County Communication Bureaus, the Ministry of Communication 
and the World Bank.  
 

 

Microenterprise-based routine road maintenance - Experiences from Latin 
America 
Cartier van Dissel, S., World Bank, 2007 
  
This document makes a comparative analysis of existing experiences with routine 
road maintenance microenterprises in Latin America, identifying the main aspects 
which have to be taken into account in its introduction or expansion in a specific 
country or area, and determining the most common problems faced in the 
implementation of the approach. For this purpose, microenterprise-based routine 
road maintenance programmes in 9 countries in Latin America were studied, 
focusing on those aspects that were considered critical in the implementation of a 
routine maintenance system based on microenterprises. 
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ANNEX 2 MONTHLY REPORT 
 
Road section From:                                     To: 

Length of the road section km
 
 
 

Name of team members  
 
 
 
 

Month  
 

  
Activity Number of  Amount of work  

carried out 
Measurement 

unit workdays spent 
 
 1. Road inspection and 

clearing   
 

 km 

2. Removing landslides up to 
10 m3 

 
 
 
 

 m3 

3. Clearing drainage ditches  
 
 
 
 

 m 

4. Clearing culverts 
 
 
 
 

 units 

5. Clearing bridges 
 
 
 
 

 units 

6. Clearing the road reserve 
 
 
 
 

 m2 

7. Repairing the road 
shoulder 

 
 
 
 

 m 

8. Sealing cracks and joints 
 
 
 
 

 m 

9. Repairing potholes 
 
 
 
 

 m 

10. Removing loose material 
from slopes 

 
 
 
 

 m3 

11. Repairing retaining walls 
 
 
 
 

 units 

    

Team leader 
 
 
 

  

 Name Signature Date 
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ANNEX 3 REGISTRATION FORM 
 
This registration form is to be filled in by the Village Committee for each of the candidates 
they propose. All proposed candidates should comply with the following requirements: 

• Be between 18 and 70 years of age    
• Be mentally and physically fit 
• Live along the road to be maintained 
• Be responsible persons 
 

Name  
Surname  
Identity document  
Age   
Place of residence  
Sex  Male  Female 

 Primary incomplete  What is the education level of the 
candidate?  Primary complete  

 Secondary complete or higher 
Can the candidate read and write?  Yes  No 
What work experience does the 
candidate have? 
 

 Construction activities   
 Agricultural activities  
 Commercial activities   
 Other activities: 

………………………………………………………   
Does the candidate have 
experience working on roads? 
If yes, what type of experience? 

 Yes  No 

What sources of employment does 
the candidate have? 

 None 
 Temporary (e.g. migrant work, hired labor) 
 Fixed (e.g. agricultural land, permanent 
employment) 

Does the candidate own any 
property? 

 None  
 Agricultural land  
 House  
 Shop or other business premises 

How many family members does 
the candidate support? 

 0-3  4-6  More than 6 

Has the candidate ever owned a 
business? 
If yes, what type of business? 

 Yes  No 

Has the candidate ever worked as 
part of a team? 
If yes, what kind of team? 

 Yes  No 

Has the candidate ever filled 
leadership positions? 
If yes, what kind of positions? 

 Yes  No 
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ANNEX 4 SCORING OF THE REGISTRATION FORM 
 

  MAX
Name   
Surname   
Identity document   
Age    
Place of residence   
Sex  Male  Female (5) 5 
What is the education level of the 
candidate? 

 Primary incomplete  
 Primary complete (5) 
 Secondary complete or higher (10) 

10 

 Yes (10)  No 10 Can the candidate read and write? 
What work experience does the 
candidate have? 
 

 Construction activities (10)   
 Agricultural activities (5)  
 Commercial activities   
 Other activities: 

………………………………………………………   

10 

Does the candidate have experience 
working on roads? 
If yes, what type of experience? 

 Yes (30)  No 
 
If relevant road work experience 

30 

What sources of employment does 
the candidate have? 

 None (10) 
 Temporary (e.g. migrant work, hired labor) (5) 
 Fixed (e.g. agricultural land, permanent employment) 

10 

Does the candidate own any 
property? 

 None (5)  
 Agricultural land  
 House  
 Shop or other business premises 

5 

How many family members does the 
candidate support? 

 0-3  4-6 (2)  More than 6 (5) 5 

Has the candidate ever owned a 
business? 
If yes, what type of business? 

 Yes (5)  No 
 
If relevant business experience 

5 

Has the candidate ever worked as 
part of a team? 
If yes, what kind of team? 

 Yes (5)  No 
 
If relevant team experience 

5 

Has the candidate ever filled 
leadership positions? 
If yes, what kind of positions? 

 Yes (5)  No 
 
If relevant leadership experience 

5 

  100
 

Item Maximum points 
Gender 5 points 
Education level 20 points 
Work experience 40 points 
Socio-economic situation 20 points 
Team and leadership experience 15 points 
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ANNEX 5 INSPECTION FORM 
 

GENERAL INFORMATION 
Name of inspector  
Date of inspection  
Road section start (name/km)  
Road section end (name/km)  
Total kilometer  
Team leader’s name  
Team leader’s telephone number  

INSPECTION RESULTS 
Road element Condition Problems to be corrected 

 

 In order 
  Road pavement 

 Deficient 
 

Road shoulder 

 

 In order 
  

 Deficient 
 

Drainage ditches 

 

 In order 
  

 Deficient 
 

Culverts 

 

 In order 
  

 Deficient 
 

Bridges 

 

 In order 
  

 Deficient 
 

Road reserve 

 

 In order 
  

 Deficient 
 

Slopes 

 

 In order 
  

 Deficient 
 

Retaining walls 

 

 In order 
  

 Deficient 
 

CONCLUSION 
Monthly payment level (CNY)  
Total penalty (%)  None  5%  10% 
Approved monthly payment (CNY)  
Signature inspector  

Signature Township leader  
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ANNEX 6 STANDARD CONTRACT 
 

Routine Road Maintenance Agreement 
 
This is an agreement between the Communication Bureau of Name of County or District, represented 
by Name of representative, Position held by representative, with identity document Number of identity 
document, hereinafter referred to as the Communication Bureau, and on the other side, the road 
Maintenance Team consisting of the following members: 
1. (Name team member 1), with identity document (Document number) 
2. (Name team member 2), with identity document (Document number) 
3. (Name team member 1), with identity document (Document number) 
4. (Name team member 1), with identity document (Document number) 
5. (Name team member 1), with identity document (Document number) 
hereinafter referred to as the Maintenance Team.  Under this agreement the Maintenance Team is 
contracted by the Communication Bureau to carry out the routine maintenance of the road section 
described in Clause 2.  
 
Clause 1   Term of Agreement 
1. The term of the agreement is from (Start date) to (End date). 
2. When the agreement expires, if the two parties agree, the agreement can be extended. 
 
Clause 2   Scope of the Work  
1. The Maintenance Team agrees to undertake the routine road maintenance work for the road 

section from (Start of road section) to (End of road section), with a total length of (Length in km) 
kilometers.  

2. The Maintenance Team will carry out the routine maintenance activities in the contracted road 
section as described in the table below. 

3. In doing so, the Maintenance Team will ensure to comply with the performance indicators as 
described in the table below. 

4. The Maintenance Team will also provide the Communication Bureau with a monthly report on 
the work carried out and the amount of workdays spent in doing so. 

 
Activity Performance indicator 
1. Road inspection and 

clearing  
The road pavement and shoulder are free of debris and any urgent issues 
encountered are written down in the notebook and corrected.   

2. Removal of land-slides 
up to 10m3 The road surface and drainage ditches are free of landslides.   

3. Clearing drainage 
ditches  The drainage ditches are clear and there is no stemming of water.   

4. Clearing culverts The culverts are clear and drain freely.   

5. Clearing bridges The area below the bridges is clear and water can flow freely.  

6. Clearing the road 
reserve 

The vegetation does not impede visibility or normal vehicle transit, especially in 
corners or dangerous sections, and the road reserve is free of garbage.   

7. Repairing the road 
shoulder 

The road shoulder is free of potholes and less than 5 cm below the road 
pavement.  

8. Sealing cracks and joints Cracks and joints are free of foreign material and have been sealed.  

9. Repairing potholes There are less than 5 potholes larger than 15 centimeters per kilometer. 

10. Removing loose material 
from slopes The slopes are free of loose rocks, stones and other material.  

11. Repairing retaining walls The retaining walls have no loose stones and the weep holes are clear.  

 
Clause 3   Working conditions 
1. The working days for the Maintenance Team should not be less than 20 days per month, and no 

less than 40 hours each week. 
2. The Communication Bureau will organize technical and managerial training for the Maintenance 

Team according to the requirements for road maintenance. 
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Clause 4   Compensation 
1. The compensation for the Maintenance Team is based on the maintained road length, with a 

standard cost per kilometer per year of (Cost) CNY. The compensation for the Maintenance 
Team will be paid in 12 monthly installments, with each maintenance worker receiving an equal 
share. 

2. Upon signing the contract, the Maintenance Team will also receive an allowance of 100 CNY per 
kilometer per year to compensate the purchase of road maintenance tools. The Maintenance 
Team will be responsible for purchasing the tools and replacing and repairing them if they are lost 
or damaged. 

3. The Maintenance Team will furthermore receive an allowance of 150 CNY per kilometer per year 
to compensate the costs of communication and transport. This allowance will be paid in 12 
monthly installments. 

4. The Communication Bureau will freely provide one set of safety equipment to the Maintenance 
Team, which will be replaced regularly.  

 
Clause 5   Working discipline and penalties 
1. The Maintenance Team should comply with the laws and regulations. 
2. The Maintenance Team should obey the Communication Bureau’s guidance. 
3. The Communication Bureau will inspect the road section each month and assess the condition 

of the different road elements according to the performance indicators mentioned in Clause 2.  
4. If the Maintenance Team does not comply with the performance indicators as stipulated in 

Clause 2, penalties will be applied. The first time the performance indicators are not met, a 
warning is given. The second time, the monthly payment of the Maintenance Team is reduced by 
5%. The third time the monthly payment will be reduced by 10%. 

5. The Maintenance Team should follow the related safety regulations while maintaining the road. If 
the Maintenance Team does not follow the working and operation regulations and an accident 
occurs, the Maintenance Team will take the full responsibility. 

 
Clause 6   Agreement variation, termination and repeal 
1. Both Parties should perform the obligations of the agreement. Neither party can vary the 

agreement by itself.  
2. When the agreement expires, or the promissory termination condition appears, the agreement will 

terminate. 
3. If the Communication Bureau ceases to exist, the agreement will terminate. 
4. The agreement will be terminated when the two Parties agree on the termination. 
5. The Communication Bureau may terminate the agreement under the following conditions: 

a) The Maintenance Team repeatedly disobeys the Communication Bureau’s regulations 
and guidance; 

b) The quality of the road maintenance was assessed to be below standard in three 
consecutive monthly inspections, or in four monthly inspections within the period of one year. 

 
Clause 7   Other matters 
1. Other related matters not prescribed in this agreement will be solved based on the negotiation 

between the two Parties. 
2. This agreement will be signed in three copies, the Communication Bureau will keep two copies, 

the Maintenance Team will keep one copy. The agreement will be effective after the two Parties 
have signed it. 

 

Communication Bureau (Stamp) Maintenance Team (Sign) 
 

1.    
 

2.   
 

3.   
 

4.   
 

5.   
 

Date 
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