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1. INTRODUCTION 

With the aim of improving the quality of their roads and lowering the related maintenance 
costs, in the late 1980’s and early 90’s, many countries in Latin America started to switch 
from maintenance by force account with agency staff, to contracting out the routine 
maintenance of their road network. One of the approaches adopted by a wide variety of 
countries in the region has been the promotion and creation of microenterprises for labour-
based routine road maintenance, complemented by contracted-out periodic maintenance to 
ensure medium-term sustainability. This approach has been extremely successful in terms of 
improving the road conditions throughout the year and extending the lifespan of the roads, 
lowering overall maintenance costs by up to 50% compared to previous force account 
operations, and creating significant local incomes and employment, as well as a local 
contracting capacity and improved technical and entrepreneurial skills. The microenterprise-
based routine road maintenance approach has been adopted by a wide range of countries in 
Latin America, promoted by the World Bank and other development partners.  
 
This document forms part of a World Bank study regarding the possibilities of introducing 
microenterprise-based routine road maintenance to China, for the maintenance of its rural 
roads. The analysis and recommendations of this document are based on a review of the 
most important microenterprise-based routine road maintenance experiences in Latin 
America1, as well as a preliminary assessment of the current arrangements for routine 
maintenance of Chinese rural roads. As part of this preliminary assessment, visits were 
carried out to four counties in two municipalities in two different provinces in China: Kaiyang 
county and Baiyun district in Guiyang municipality, Guizhou province; and Xingguo and 
Ganxian counties in Ganzhou municipality, Jiangxi province. During this visit, different rural 
roads were visited and meetings and discussions were held with maintenance workers, staff 
of the county and municipal communication bureaus, and with the Ministry of Communication 
and the World Bank. 
 
Based on the following eleven key elements of microenterprise-based routine road 
maintenance identified in the Latin American study, this document describes the existing 
practices in China, as well as identifying possible weaknesses and recommended 
improvements, which will subsequently be tested in pilot projects forming part of this same 
study. 
 
1. Types of roads under routine maintenance 
2. Organisational modality of the microenterprises 
3. Formation of the microenterprises 
4. Contracting modalities 
5. Tools and equipment 
6. Maintenance activities 
7. Levels of service and performance indicators 
8. Productivity rates and maintenance costs 
9. Financing mechanisms 
10. Training and accompaniment of the microenterprises 
11. Contract supervision by the contracting agency 
 

                                                 
1 “Team-based Routine Maintenance of Rural Roads – Experiences from Latin America”, World Bank, 2007. 



 

2. TYPES OF ROADS UNDER ROUTINE MAINTENANCE  

In China, two types of road classification are used, an administrative classification and a 
technical classification. There is no direct correlation between the two classification systems, 
although higher administrative level roads tend to have a higher technical classification. 
Apart from these two classification systems, rural roads may have different surface types. 
 
According to the administrative classification system, rural roads refer to county, township 
and village level roads. County roads are supposed to provide access to the county and 
higher class roads or run between townships, whereas township roads are to provide access 
to the townships, but this is definitely not always the case. In general the distinction between 
county and township roads is rather unclear, and it is not uncommon to have township roads 
with higher technical standards and better surface types than certain county roads. Village 
roads are basic access roads providing administrative villages with road access to the rest of 
the road network, and are clearly of a lower standard, often very narrow, although 
increasingly paved village roads are constructed. The administrative classification can be 
said to be the most important for purposes of routine road maintenance, as it tends to 
determine the traffic levels as well as the responsibilities for the road concerned. Of all rural 
roads in China (county, township and village roads), 32% are county roads, 63% township 
roads and 6% village and other roads. The table below shows the length and percentage of 
the different administrative road classes in Guiyang and Ganzhou municipalities, showing a 
much higher percentage of village roads in these municipalities. 
 

Guiyang Ganzhou Administrative 
class km % km % 

County roads 1,243 9% 4,724 21% 
Township roads 3,808 27% 4,552 20% 
Village roads 8,994 64% 13,374 59% 
Total 14,044 100% 22,650 100% 

Table 1:  Kilometres of rural roads by administrative level 
 
According to the technical classification, rural roads in China generally consist of Class III, 
Class IV and unclassified roads, although a few Class I and Class II roads also exist at these 
administrative levels. The technical classification refers to minimum standards of pavement 
width and thickness, design speed, horizontal and vertical alignment constraints, etc. 
However, many rural roads fail to meet the minimum requirements for class IV roads, and 
thus fall under unclassified roads. In the case of Ganzhou municipality, over 80% of rural 
roads are unclassified, with only 3% of roads Class III or above.  
 

Road class County Road Township Road Special Road Village Road Total 
Class I 11 1 - 11 23 0.1% 
Class II 144 22 1 32 198 0.9% 
Class III 388 16 2 33 439 1.9% 
Class IV 1,991 731 56 860 3,638 15.9% 
Unclassified 2,191 3,783 160 12,438 18,571 81.2% 
Total 4,724 4,552 218 13,374 22,868 100.0% 

Table 2:   Length of rural roads in Ganzhou municipality by road class and administrative level 
 
The technical classification is less important for routine maintenance purposes, as the 
differences between the different classes relevant to rural roads are very small, and mainly 
refer to the design speeds and alignment constraints. As such, the technical classification is 
of much less influence than the administrative classification or the surface type. Furthermore, 
given that the vast majority of rural roads in the municipalities visited consist of unclassified 
roads, this factor will be the same for most roads. 
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The third differentiation of the rural roads is according to road surface. The road surface of 
the classified roads (Class IV and above) is paved, whereas for unclassified roads both 
paved and unpaved alternatives exist (usually gravel roads). In general, however, there is a 
strong tendency to pave all roads, and unpaved roads are seen to be temporary measures, 
and as such are given little importance. Although unpaved roads remain very common (49% 
of the rural road network in Guiyang municipality), the objective of the 11th five year plan is to 
provide all-weather access (in China this is generally considered to require paving of the 
road surface) to all administrative villages. Maintenance of unpaved roads is therefore given 
little priority, and unpaved roads at village and even township level either receive no 
maintenance at all, or only occasional corrective maintenance. Important unpaved roads 
receive minimal maintenance in anticipation of them being paved.  
 
The pavement used for rural roads is either concrete or asphalt. The use of asphalt appears 
to be increasing, especially for the higher level roads. In Guiyang municipality, asphalt 
accounts for 80% of paved county roads and 49% of paved township roads, although the 
percentage varies greatly by county (for instance, in Baiyun district, 36% of paved county 
roads and 17% of paved township roads are paved with asphalt, whilst in Kaiyang county 
these figures are respectively 100% and 65%). For the paving of village roads, concrete is 
used in the vast majority of cases (93% of paved village roads in Guiyang municipality).  
 

Concrete Asphalt Unpaved Administrative class 
 

Total 
km km % km % km % 

County roads 622 117 19% 456 73% 48 8%
Township roads 1,904 693 36% 661 35% 550 29%
Village roads 4,497 1,544 34% 112 2% 2,840 63%
Total 7,022 2,354 34% 1,230 18% 3,438 49%

Table 3:  Road length per administrative class and surface type in Guiyang municipality 
 
Paved roads are often constructed slightly elevated above the surrounding countryside, often 
with drainage ditches immediately next to the road surface or with natural drainage to the 
surrounding land. As a result, road shoulders in such elevated roads tend to be non-existent. 
As a consequence of the population pressure on land, the right-of-way tends to be very 
limited in most roads, and is often absent where the road traverses irrigation fields. In 
general, the drainage system tends to be very limited, with small side ditches, and especially 
culverts few and far between. In irrigation areas, culverts and other drainage works also tend 
to double up as irrigation works, which helps to ensure they are kept clean and in good 
working order. As a result, maintenance activities will be more limited than in the average 
Latin American case, especially regarding the right-of-way. However, the maintenance of the 
drainage system will be more important in China, due to its limited size. 
 
Given the low priority awarded to unpaved roads, and the limited interest in the prolonged 
maintenance of such roads, This study will focus on paved roads, and it is recommended 
that the pilots are carried out in concrete and asphalt roads. 
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3. ORGANISATIONAL MODALITY 

Currently, the routine maintenance in the two municipalities is being carried out using a type 
of lengthman system, where a certain length of road is awarded to one person, who is then 
responsible for its maintenance. These lengthmen are hired on a contract basis by the 
county or township communication bureaus, and as such are not considered public 
employees2. Although maintenance gangs are formed in some cases (especially in Ganzhou 
province), in practice the cooperation between the different maintenance workers is virtually 
non-existent. Road sections are divided into different stretches of road, with each worker 
being awarded a stretch of road of between 3 and 4.5 km on average. In several cases, 
maintenance was found to be lacking due to the fact that the maintenance requirements 
were beyond the scope of the individual worker (especially in mountainous terrain). This was 
especially apparent in the case of landslides, where a slightly larger landslide would require a 
number of days work by the individual worker, thus effectively blocking part of the road for 
that period. But also in the case of more laborious routine tasks such as clearing the 
drainage system or cutting vegetation in the right-of-way, it was found that these were not 
adequately dealt with, especially in cases where a worker had been awarded a difficult 
stretch of road. 
 
In the case of Ganzhou municipality, teams were set up for each road section, comprising 
between 3 and 10 persons, including a team leader. The exact function of these teams 
remains unclear though, as each worker is still responsible only for his/her stretch of road 
and the workers do not work as a team in the carrying out of the maintenance activities. 
Ideally, the workers would work together to clear the landslides in far less time. In general 
this has been the experience with the routine road maintenance microenterprises in Latin 
America, which are better able to efficiently cope with the peaks in maintenance 
requirements in the section of road under their responsibility.  
 
Similarly, the experience in Latin America has shown that the cooperation between workers 
in the microenterprises, especially in the more routine activities, results in a higher 
productivity as a result of a higher motivation. This is also an obvious drawback of the 
lengthman system in China, where individual workers found themselves faced by the 
enormity of cutting the vegetation or clearing the drainage system of their stretch of road. In 
certain cases, family members were brought in to alleviate the burden and improve response 
times. In one case, husband and wife who had been awarded the maintenance of adjoining 
stretches of road, chose to work together for reasons of motivation and productivity. 
 
It is therefore recommendable that the maintenance workers be organised in teams, which 
are responsible for an entire section of road. This will have a positive impact on their 
efficiency and effectiveness, allowing them to work together where this is useful, either with 
regards to response times or to improve motivation. Also it will spread the maintenance of 
more laborious stretches of road amongst the different maintenance workers responsible for 
the road section. Furthermore, it will facilitate the supervision and management by the 
counties, as it would no longer be necessary to inspect each stretch of road separately, and 
deal with possible problems and payment requests for each worker separately. As a result, 
an entire road section can be dealt with as a whole, dealing directly with the maintenance 
team responsible for maintaining that section. 
 
The contracting out to the private sector is also very much in line with the Rural Road 
Management and Maintenance System Reform Scheme, a directive from the Ministry of 
Communications which seeks to promote the creation and contracting of road maintenance 
companies as an alternative to force account execution of maintenance activities. However, 

                                                 
2 In the case of a lack of funding, as was the case in Guiyang municipality, the contract with the lengthmen is 
terminated 



 

further promotion will have to be carried out of the concept of maintenance teams working as 
microenterprises, in order to convince local governments and villages of the benefits above 
the current lengthman system. 
 
In the analysis of appropriate organisational modalities for such routine road maintenance 
teams, the following possibilities have been identified, each of which allow for public 
contracting: 

• Limited liability companies, which can be either private companies or public 
companies. This modality requires a minimum registered capital of 30,000 CNY. In 
the case of multiple shareholders, shares can be exchanged with the consent of at 
least half the other shareholders in the case of Private Companies, or directly on the 
stock exchange in the case of Public Companies. Companies are obliged to pay 
enterprise income tax, which is a standard rate of 20% for all resident enterprises. 

• Individual Enterprises. This is a single-owner modality, and as such less appropriate 
for routine road maintenance microenterprises where co-ownership has proven to be 
beneficial to group dynamics. There is no minimum capital requirement. Individual 
Enterprises are registered in the County Business Administration Bureau, and are 
required to pay individual income tax. 

• Partnership Enterprises. This modality allows for multiple owners. There is no 
minimum capital requirement. Partnership Enterprises are registered in the County 
Business Administration Bureau (CBAB), and members are required to pay individual 
income tax. In the case of a change in its partners, the enterprise needs to change 
the registration with the CBAB. A drawback of this modality is the fact that the 
members bear unlimited liability for paying off debts. 

• Farmer Special Cooperation. This modality requires a minimum of five members, with 
at least 80% accounted for by farmers. The registration is done by the County 
Business Administration Bureau, and there is no registration fee. In the case of a 
change in its membership, the cooperation needs to change the registration with the 
CBAB. There is also a preferential tax system for this modality. However, it is unclear 
if this modality can be applied to routine road maintenance microenterprises. 

 
As a preliminary conclusion, the Partnership Enterprises appear to have clear advantages for 
routine road maintenance enterprises, in terms of allowing multiple partners, registration at 
county level, the changing of its members, simple tax systems and no minimum capital 
requirements. It also allows for the contracting of additional employees according to need, 
and provides great flexibility in determining the use of the income of the enterprise (for 
salaries, investments, etc.). Although possibly not to be considered as a full-fledged 
enterprise modality, it does have the basic elements and allows for the distribution of the 
profits of the enterprise. This modality will have to be examined in greater detail, preferably 
by a legal or enterprise specialist, in order to determine its appropriateness for routine road 
maintenance enterprises. Also, the modality will need to be discussed with local 
governments and maintenance workers, in order to obtain their agreement. 
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4. MICROENTERPRISE FORMATION 

For village and township roads, the selection of the maintenance workers is currently carried 
out by the village committees in cooperation with the township government, and the selected 
candidates are subsequently approved by the county. In the case of county roads, the 
candidates are selected directly by the county government. In the first case, it is not quite 
clear how potential candidates are informed of the job opportunities, and this appears to be 
left up to the village committees. In the latter case, the job opportunities are generally 
broadcast by television and radio.  
 
It is recommendable to develop clear guidelines regarding the call for candidates, in order to 
ensure that the information reaches as wide an audience as possible (ensuring especially 
that women are informed, and that they are aware that they are eligible to apply), and that 
potential candidates are informed of the requirements for the posts, thus ensuring 
transparency of the selection process and a wider selection of candidates which to choose 
from. In Latin America, changes to the manner of inviting candidates, has resulted in higher 
levels of female participation, for instance. A more active role for the county and township 
governments should be foreseen in this sense. 
 
Under the current system encountered in the counties visited, the only eligibility criteria used 
are that maintenance workers live close to the stretch of road to be maintained and are 
between 18 and 50 years old. Candidates are subsequently selected based on their 
dependability according to the village committees and township governments, which appears 
to be a very subjective and non-transparent procedure. Selected candidates are 
subsequently given a probation period of three weeks, after which they may be offered a 
year contract. As a result of the low levels of remuneration, however, interest is said to be 
low, with little competition for the available posts (this may change, if a more appropriate 
remuneration is introduced as discussed in section 8). Female participation is low, 
considered around 10%, but basically as temporary workers complementing the 
maintenance workers in times of need (there are no permanent female maintenance 
workers). It also appears that these women are generally unpaid family members. 
 
No clear selection criteria appear to exist other than being considered “dependable”, and it is 
not clear how the final selection is made from amongst suitable candidates. It is therefore 
recommended to develop a set of simple selection criteria to improve the transparency of this 
process, which ensure a minimum capacity of the selected candidates, both technical as well 
as managerial, at least for the leaders of the maintenance teams. The criteria may also be 
used for the targeting of certain groups of the population to benefit from the employment 
opportunities to be created, as is the case in Latin America, where the routine road 
maintenance programmes generally include a strategy of poverty reduction.  
 
In the determination of the selection criteria, it is important to distinguish between eligibility 
criteria, which all candidates have to comply with, and priorisation criteria on the basis of 
which eligible candidates are prioritised. Possible criteria to be used in the selection of 
candidates, either as eligibility or as prioritisation criteria, are socio-economic situation 
(including poverty level, employment situation, family size and structure), work experience, 
educational level, gender, entrepreneurial attitude and location with respect to the road 
concerned. The final criteria to be used will have to be determined together with village, 
township and county governments, but should in the extent possible be applied universally. 
In the choice of the selection criteria, it is important to ensure that these guarantee a 
minimum technical capacity of the maintenance team and its members, especially of the 
team leaders, thus ensuring the capacity to adequately execute the maintenance activities 
and the management of the maintenance team. In applying the selection criteria, a scoring 
system may be used, allowing the comparison of different social and technical criteria. For 
this purpose, it may be necessary to use exams to determine the scores of each candidate 
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for certain criteria. Where prioritisation criteria are not used or do not lead to a clear selection 
of candidates, a ballot system may need to be applied. 
 
An issue which was mentioned upon discussing the option of creating maintenance teams, is 
the case where workers from different villages are to work in the same team, and the impact 
this may have on group relations and efficiency. This is an issue which has been dealt with in 
Latin America, generally by allocating a quota to each village for identifying the members of 
the microenterprises. Where members of microenterprises come from different villages, 
however, special attention needs to be paid to strengthening the group dynamics and 
promoting teamwork.  
 
Currently, no system exists for the rotation of workers, and as mentioned earlier, due to low 
remuneration levels, interest is rather low, thus eliminating the need for such a system. 
However, as part of the recommendations of this study, remuneration levels would need to 
be increased in order to motivate workers to deliver good work and to remain in the 
maintenance teams for longer periods of time, thus limiting the need for selecting and 
training new maintenance workers. With such higher remuneration levels, interest in the job 
opportunities may well increase, and the possibility of a rotation of part of the maintenance 
team members will have to be considered in the design of the system, especially regarding 
the choice of the organisational modality and the setup of regular training exercises. 
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5. CONTRACTING MODALITIES 

The workers for the county roads are contracted by the counties, whereas for the 
maintenance of village and township roads, the township governments are responsible for 
contracting the workers, in coordination with the administrative villages. The “Government 
Procurement Law of the People’s Republic of China”, distinguishes three main forms of 
procurement: single-source procurement, invited bidding and public invitation. The 
maintenance workers are currently being contracted directly, through single-source 
procurement. Single-source procurement is permitted up to a contract sum of RMB 50,000, 
after which invited bidding with multiple (3) bidders is required. Above RMB 500,000, public 
invitation is required to take place. These thresholds are determined at provincial and 
municipal level, and as such may vary. In other provinces, amounts of RMB 1 million or even 
RMB 2 million have been encountered as lower limit after which public invitation is required.  
 
In any case, the upper limit for direct contracting under single-source procurement appears 
to be quite low, complicating the direct contracting of maintenance teams in the case of 
longer road sections. Based on a standard cost of RMB 2,475 per kilometre (see section 8), 
single-source procurement will be possible for roads up to 20 kilometres in length. In 
Ganxian county, the average length of county roads is 17.4 km, with the average section 
length being 14.7 km (paved and unpaved sections), which would thus be executable under 
single-source procurement. However, of the 11 county and 5 special roads in this county, 5 
are over 20 km in length (the longest being 40 km), although all paved sections are under 20 
km in length. Ganxian county has furthermore grouped the maintenance workers together in 
teams (although the workers do not really work as a team), with an average of 6 people, 
which are responsible for on average 23.2 km.  
 
Section name Total 

length 
Section 
length

Surface Class Workers Productivity Team 
size

Km/ 
team

12.64 Concrete Unclassified 3 4.21 Shexi-Youzhen 24.04 11.40 Unpaved Unclassified 4 2.85 7 24.04

Hujiang-Gutian 13.11 13.11 Concrete IV 3 4.37 
Hujiangbridge-Shunfeng 13.10 13.10 Concrete IV 3 4.37 6 26.21

16.29 Concrete Unclassified 4 4.07 Dahujiang-Jiangkou 29.44 13.15 Unpaved Unclassified 4 3.29 8 29.44

Nantang-Huapin 13.80 13.80 Concrete IV 3 4.60 3 13.80
Chuanxi-Jitan 14.54 14.54 Concrete IV 3 4.85 
Jingouxing-Baohuasi 8.58 8.58 Concrete IV 2 4.29 5 23.12

Meilin-Datian 13.90 13.90 Concrete Unclassified 4 3.47 4 13.90
Datian-Zhoujia 36.15 36.15 Unpaved Unclassified 10 3.62 10 36.15

15.76 Concrete IV 3 5.25 Datian-Wangmudu 40.61 24.85 Unpaved IV 8 3.11 11 40.61

Fengshu-Dalong 12.56 12.56 Concrete Unclassified 3 4.19 3 12.56
Xiaopin-Xiaoben 16.69 16.69 Concrete IV 4 4.17 
Dashixia-Xinfeng 6.22 6.22 Concrete IV 1 6.22 5 22.91

Meihu 32.03 32.03   8 4.00 8 32.03
Luchang-Qingqing Farm 2.99 2.99 Unpaved IV 
 0.63 0.63 Unpaved Unclassified 1 3.62 1 3.62 

Average 17.40 14.65    4.14 5.92 23.20
Table 4:  Routine maintenance of county roads in Ganxian county 

 
Thus, based on the case of Ganxian county, single-source procurement should be possible 
in the majority of cases, especially where road sections are contracted separately. The 
maximum size of the maintenance teams will be quite small, however, with a maximum of 5-
6 people considering an average productivity of 4 km/worker (see section 6). 
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The issue of limited permissible sums for direct contracting allowed under national 
legislation, has complicated the initial creation and contracting of maintenance 
microenterprises in Latin America3. In Latin America, the solution has generally been sought 
in the use of the contracting regulations of the International Financing Institutions in the case 
of externally financed programmes, or in the issuing of Presidential or Ministerial Decrees 
providing (temporary) exemptions of the requirement for multiple bidders. Other, less 
practical solutions include the use of contracts of lesser duration, and the provision of 
additional bids by other maintenance teams from other road sections, which as a result of 
additional transport costs tend to be more expensive.  
 
In the case of China, discussions will need to be held with the municipal and county 
governments in order to determine how to allow for the contracting of the maintenance teams 
for larger road sections under existing legislation. One option is the division of the roads into 
shorter sections, the maintenance of which is contracted separately for each section. In 
certain cases this will be straightforward, due to the fact that many longer roads consist of 
sections with different road surface types, requiring different forms of maintenance. However, 
for more uniform roads, the division into smaller sections is not allowed under the public 
contracting legislation of most countries, in order to avoid the evasion of stricter regulations 
in higher contracting modalities. China has a similar clause in its national procurement law. 
Nevertheless, this is in fact what is happening now, with the contracting of different stretches 
of road to different workers. Also, with the municipalities in a position to determine the 
thresholds between the different contracting modalities, another option is to increase the 
allowable contract sum under single-source contracting, at least for routine road 
maintenance. 
 
As in Latin America, guarantees are required from contractors upon entering into public 
contracts. In China, a guarantee is required for the satisfactory completion of the contract, 
equal to 2% of the contract sum, with a maximum amount of RMB 800,000. However, in the 
case of lower contract sums, this guarantee is often dispensed with, and instead the final 
payment(s) are used to ensure satisfactory completion of the contract. In the case of 
unsatisfactory work, the payments are withheld until the problems have been corrected. This 
latter form of guarantee is in fact very beneficial for the case of maintenance teams, the 
members of which generally have little access to the capital or credit required for the more 
formal guarantees. Also, the Law on the Promotion of Small and Medium-sized Enterprises 
mentions State development funds, which may be used for the establishment of a credit 
guarantee system for such enterprises. 
 
A number of sample contracts from the different counties were collected and analysed. The 
documents are generally very short and simple, much more so than is generally the case in 
Latin America. This very much facilitates the understanding of the documents by the 
maintenance workers, and thus also their compliance with the requirements stipulated in the 
contract. The existing documents will need to be further analysed to determine their 
appropriateness for the contracting of maintenance teams. 
 

                                                 
3 In later stages, once the microenterprises and their members have gained experience and local competition has 
been created, multiple bidders and competition between microenterprises is stimulated, as is the case in 
Colombia 
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6. TOOLS AND EQUIPMENT 

The tools and equipment used in routine maintenance activities are quite universal, and local 
equivalents were identified of the most important ones. Currently, maintenance workers in 
some cases receive tools and equipment from the county authorities, which are generally 
renewed every year (in some cases every second year). In other cases, especially where the 
workers are responsible for the maintenance of village roads, they are responsible for 
providing the tools themselves. An allocation for the costs of these tools is then made in the 
salaries the workers receive. 
 
The tools and equipment the maintenance workers are currently required to have, generally 
consist only of the more basic tools for routine road maintenance, such as brooms, shovels, 
hoes, machetes and wheelbarrows. Safety vests and hats are generally also included, which 
serve the function of making the workers more visible, improving both the safety of the 
worker and the visibility of the programme. The counties also have some other more specific 
tools which may be used by the workers when needed, but in general, any additional tools 
are to be provided by the workers themselves. In theory these may also be rented from 
superior maintenance units. 
 
The most commonly allocated tools and equipment, the current allocations per worker, and 
the average recorded unit costs are given in the table below. The 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 specialised tools, which in Latin 
America are shared by various members of the microenterprises, are absent in this list. This 
is in part the result of the fact that all allocated tools are given to each individual, rather than 
to a team of workers. Also, the number of tools allocated is quite low, especially considering 
they are replaced only once per year or every second year. This leads to lower productivity 
levels of the maintenance workers as the quality of the tools diminishes.  
 

Tools and equipment Units per worker Cost per unit (CNY) 
Vests and hats 2 44-53 
Wheelbarrows4 15

 240-400 
Shovels 1 10-20 
Hoes 1 15-20 
Brooms 4-6 per year 4-20 
Machetes 1 6 

Table 5:  Common tools allocated to the individual maintenance workers 
 
It is recommended that the amount of tools at the disposition of the maintenance workers be 
increased, in order to allow them to better execute their responsibilities and to extend these 
responsibilities to other activities of road maintenance. The grouping of the workers into 
maintenance teams or microenterprises will avoid the need to supply each individual worker 
with each specific tool or piece of equipment, as many of these elements can easily be 
shared by a number of workers or even the entire maintenance team. The types and 
quantities of tools to be provided to each team can be developed based on the maintenance 
activities to be executed by the maintenance teams, and the experiences in Latin America.  
 

                                                 
4 Currently, each worker is allocated a wheelbarrow, although this equipment is easily shared. For the proposed 
maintenance teams, one wheelbarrow would serve 2-3 workers. The same is the case with other, more 
specialised tools and equipment. 
5 Wheelbarrows may be used for more than one year, whereas most other tools need to be replaced at least once 
a year. 



 

These tools and equipment can either be provided by the county or township, or a provision 
can be made in the maintenance contract for the purchase of these elements. The former 
option has the advantage that the quality of the tools and equipment can be guaranteed, as 
experience has shown that upon purchasing these themselves, maintenance workers often 
opt for cheaper alternatives of lower quality, reducing their overall productivity. The 
disadvantage, however, is an increased administrative burden for the county or township, as 
well as the need to provide the maintenance team with an advance on the contract sum to 
cover the costs of the purchase of the necessary tools and equipment. It is therefore 
recommended to include the cost of tools in the standard cost per kilometre to be paid to the 
maintenance teams. 
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7. MAINTENANCE ACTIVITIES AND PRODUCTIVITY RATES 

The maintenance workers in Guiyang municipality are currently responsible for only basic 
road cleaning and the clearing of landslides (for which they are formally paid extra), the 
cutting of vegetation, and the clearing of the drainage system. Repairs to the road surface 
are carried out by contractors who are periodically contracted by the counties. In Ganzhou 
municipality, the responsibilities of the maintenance workers are more developed, and apart 
from the above-mentioned activities, workers are required to make temporary repairs to 
potholes in the road surface (using stones and soil) and to maintain the road shoulders. They 
are also responsible for the maintenance of bridges, retaining walls and other road works. 
Damage beyond their ability to repair, needs to be reported and caution signs put up. The 
maintenance activities included in the contracts of Ganzhou municipality therefore 
correspond to the more extensive contracts found in Latin America. The only additional 
maintenance activities included in certain contracts in Latin America, are the maintenance  of 
road signs and signals, and the execution of more permanent repairs to the road surface 
using either concrete or asphalt. 
 
In Guiyang municipality, the maintenance workers are formally contracted for only one day a 
week to cover a stretch of road of on average 3 kilometres. This decision is mainly the result 
of limited funds available for routine maintenance, and is clearly insufficient. This is also 
acknowledged by the County Communication Departments, which define three days a week 
as the absolute minimum. The workers are known to spend more time on the maintenance 
activities, or to call in the help of family members in order to comply with the contract 
conditions. As a result, they were estimated to spend 3 man-days a week on the 
maintenance activities. In Ganzhou municipality, the workers are contracted full-time and are 
generally responsible for between 4 and 5 kilometres in the case of paved roads. This 
increased allocation of man-days is primarily due to a different funding system (see also 
section 9) and a higher priority being given to routine maintenance in comparison with 
corrective maintenance.  
 
The roads visited in both municipalities presented a clear lack of adequate routine 
maintenance, with large parts of the drainage system silted up or blocked in areas, and a lot 
of material on the roads, even in those cases where maintenance workers were active. A 
clear need thus exists for improving the effectiveness of the clearing activities, in order to 
ensure that the road surface and drainage system generally remain clear. For the case of 
Guiyang, this is firstly an issue of increasing the amount of man-days per kilometre in order 
to cope with the amount of work to be carried out. But also improved training in the planning 
and execution of the maintenance activities will be necessary, together with the provision of 
adequate number and quality tools and equipment. Especially the importance of the drainage 
system will need to be stressed with the maintenance workers, in order to ensure its proper 
functioning and thus avoiding unnecessary damage to the road. Lastly, the creation of 
maintenance teams, where workers are together responsible for an entire section of road, 
rather than each individual being responsible for a specific stretch of that section, will result 
in more effective and efficient responses to specific issues such as landslides and other spot 
improvements, as well as improving motivation and productivity for the more routine 
activities. One major problem encountered is the amount of material deposited on the road 
by local villagers, especially construction material, but also rubble. It may be difficult for 
maintenance teams to deal with this kind of obstacles, however. 
 
In general, the drainage system was in many cases found to be insufficient in size to 
adequately accommodate the runoff water during heavy rains. Especially culverts were few 
and far between. In irrigation areas, side drains were often lacking due to the elevated nature 
of the roads, allowing easy drainage to the adjacent fields. The culverts in such areas often 
doubled up as irrigation tunnels, which ensured their proper maintenance by the farmers. In 
other areas, however, the limitations of the drainage system were evident, making its proper 
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maintenance even more imperative. Most likely, the allowable silting up will need to be 
adjusted downwards to ensure proper functioning for the entire duration of the rainy season. 
The dumping of material on the roads mentioned above, also severely affects the drainage 
system, which is quickly blocked by such actions. Here again, measures will need to be 
identified which can act as disincentives to such practices.  
 
The right-of-way of the rural roads visited was generally non-existent or very narrow. Where 
the roads traverse irrigation fields, the road is often built to be elevated above the 
surrounding land, with the fields immediately adjoining the road edge. In other cases, a 
narrow right-of-way may exist. Due to the elevated nature of many of the roads, especially 
the concrete roads, a road shoulder often does also not exist. As a result, the need for 
vegetation control is limited, and the objective of improving visibility is often redundant, 
especially where the road lies 50 cm above the surrounding rice fields. Vegetation control will 
be needed to avoid vegetation encroaching the road surface, and especially to protect the 
drainage system, but in general much less labour will be required due to the size of the right-
of-way and the elevated nature of the roads. 
 
Damage to the road surface was also abundant, especially on the asphalt roads visited, 
although generally this was limited to minor potholes. Only in cases of overloading near a 
mine was severe damage to a concrete county road encountered (it is important to note, 
however, that many concrete roads are relatively new). As mentioned, in Ganzhou 
municipality maintenance workers were responsible for carrying out temporary repairs to 
potholes using stones and soil, whereas in Guiyang potholes were left to be repaired by 
contractors contracted every so often as part of a contract covering several road sections. 
Although the former option did not result in optimal road conditions, it did slow down the 
deterioration of the road and resulted in less damage to the vehicles using the roads. There 
is therefore a clear need to include minor repair works to the road surface as part of the 
routine maintenance activities to be carried out by the proposed maintenance teams.  
 
It will need to determined, however, whether such minor repairs should be temporary in 
nature, using stones and soil, or more permanent, using either asphalt or concrete. Asphalt 
has the disadvantage that it is difficult to obtain locally and in small quantities, and would 
then need to be provided by the counties, which in turn would need to obtain it from the 
municipality in some cases6. Also, with concrete roads, for which little experience exists in 
Latin America, it is as yet unclear whether patching should be done using concrete, which is 
easily applied by the maintenance teams, but may not provide the required durability, or to 
use asphalt which would have to be provided by the counties. Although examples of patching 
with concrete were found, the main problem is the lack of elasticity of concrete, and its failure 
to accommodate to slumping after placement. This will have to be studied further, based 
especially on the existing experience in China. 
 
Gravel roads tend to be in much poorer condition, and often lack an appropriate drainage 
system and other design standards. This illustrates the very low priority these roads are 
given in terms of maintenance, as these are seen as temporary measures until funds have 
been acquired for their upgrading to either concrete or asphalt roads7. In many cases, the 
gravel roads only receive corrective maintenance once per year, although maintenance 
workers are also active on certain stretches of (important) gravel roads, with an average of 3 
km/worker. As a result, very little interest exists with the county authorities in improving the 

                                                 
6 In Kaiyang county, repairs to concrete roads are carried out with cement bought locally, whereas asphalt roads 
are repaired with asphalt obtained from Guiyang municipality. Last year, 1,000 m2 of asphalt repair work was 
carried out, and the transport costs of the asphalt averaged 60 CNY/ton. 
7 This is very much common policy, to upgrade even little used village roads to all weather access paved road 
status. As part of the 11th five-year plan, all administrative villages are to be given such all weather access. The 
remaining unpaved county and township roads are also to be paved within this period. 



 

maintenance of these roads, and it is therefore recommended to exclude these roads from 
the current study, in favour of paved roads where interest and funding does exist.  
 
In conclusion, it is recommended to extend the responsibilities of the maintenance workers to 
cover as many of the routine maintenance activities as possible. In the determination of the 
activities to be included, account will need to be taken of the available budget and the cost of 
the different activities, prioritising those that have most impact on the lifetime and safety of 
the road. It is also recommended to look into improving the efficiency and effectiveness of 
the maintenance activities, which were found to be lacking in both municipalities. This may 
be achieved by improving the planning and execution of the activities through technical and 
managerial training of the workers, creating maintenance teams that are better able to 
respond to the different maintenance demands, and increasing the allocated man-days per 
kilometre. Whereas the allocated man-days per kilometre in Guiyang municipality were found 
to be far too low, in the case of Ganzhou municipality for the paved roads this was quite 
acceptable, and with improved training and the grouping of maintenance workers, it is 
assumed they will be in a good position to provide the necessary routine maintenance of the 
paved network. Therefore, as an initial average productivity rate, it is recommended to have 
at least one worker working full time for each 4 kilometres of road, which is slightly lower than 
currently used in Ganzhou municipality, and comparable to the experiences in Latin America 
(for instance Colombia). This figure should be used for county and most township roads, 
whereas in the case of village roads, possible a higher productivity rate may be used, due to 
the low traffic levels and the narrow nature of these roads. 
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8. LEVELS OF SERVICE AND PERFORMANCE INDICATORS 

In all counties visited, performance-based contracts were applied for the hiring of the 
maintenance workers, whereby payments are made based on measured outputs rather than 
on the amount of inputs. This is an important advantage in routine maintenance, as it greatly 
facilitates the supervision and administration of the routine maintenance work. All of the 
microenterprise-based routine road maintenance experiences in Latin America, make use of 
performance-based contracts. 
 
In the case of Guiyang municipality, simple performance indicators were used, in that the 
road and drainage system needed to be clear. In the case of non-compliance, a deduction of 
20 to 30 RMB is made to the monthly remuneration, although the assessment of the 
performance indicators appears to be rather subjective. In the case of Ganzhou municipality, 
more detailed performance indicators have been elaborated, which are shown below. 
 
Road element Performance indicator 
Road pavement The pavement should be kept free of soil, stones and other material, joints in 

concrete pavement should be repaired and kept free of sand, and potholes and 
slumped areas should be filled up. 

Road shoulder The shoulder should be wider than 50cm, and in sections where this is not 
possible, slopes should be in place. The shoulder should be without ruts, potholes, 
caving or indentations, and should be free of weeds and other material. Filling 
material should be compacted. 

Side drain The side drain should be outside the shoulder, 60 cm lower than the road surface 
and with a bottom width of 40 cm. It should be checked and cleaned regularly 
during the rainy season. 

Right-of-way Vegetation should be shorter than 80 cm. 
Slopes Loose material and stones on the slopes should be removed and the slope should 

be without rills. 
Retaining wall The retaining wall should not be damaged, expansion joints should be maintained 

and weep holes kept free. 
Bridges Damage to bridges should be reported and caution signs set up, mud and other 

material should be cleared. 
Culverts Damage to culverts should be reported, and they should be kept clean so as to 

allow free drainage. 
Table 6:  Performance indicators for routine maintenance in Ganzhou municipality 

 
In Xingguo county, apart from the above-mentioned performance indicators for maintenance 
workers, a comprehensive assessment of the overall execution of road maintenance has 
been developed for the assessment of the management staff at county and township level. It 
includes a technical assessment as well as a management assessment, and is based on a 
score system. The management staff is thus responsible for ensuring the achievement of 
certain technical standards, both through routine maintenance and corrective maintenance, 
as well as achieving specific management indicators themselves. Scores are given to 
different aspects of the road maintenance, and based on the total score, the management 
staff either does or does not receive a deduction to his/her salary. This comprehensive 
assessment system is treated in greater detail in section 11 regarding the supervision and 
inspection of routine maintenance activities, but for comparison purposes, the technical 
assessment is shown below. 
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Road 
element 

Maximum 
Score Performance indicators  

Road pavement is clean and neat (10 points). 1 point is deducted for each 
site that does not qualify.  
Pavement is free of potholes (10 points). 1 point is deducted for each 
pothole. 

Road 
pavement 30 points 

Pavement is clear of obstacles (10 points). For each obstacle 1 point is 
deducted. 
Road shoulder is level, of sufficient width and free of vegetation (15 points). 
1 point is deducted for each 20m that does not qualify. 
Road side slope is stable and has no depressions (5 points). 1 point is 
deducted for each occurrence that does not qualify. 

Right-of-
way and 
side drains  

35 points 

Side drains are clean and drain freely (10 points). 1 point is deducted for 
each 10m of ditch that does not qualify.  
The road surface is level at bridgeheads and over culverts (10 points). 1 
point will be deducted for each bump encountered.  Bridges 

and 
Culverts 

10 points The culverts drain freely (10 points). 1 point is deducted for each 
obstructed culvert. 

Road 
works 10 points 

Road works (including subgrade, pavement, retaining wall, slope protection 
and bridge railing) which are loose or damaged, are repaired in a timely 
fashion (10 points). 5 points are deducted for each site which is not 
repaired timely. 

Inspections 15 points 

The road is patrolled and inspected regularly, and any problems 
encountered are reported and caution signs are put up (15 points). If this is 
not done, 5 points are deducted for every instance that this is not done. If 
the failure to do this results in an accident, 15 points are deducted.  

Table 7:  Technical assessment matrix for the maintenance management staff in Xingguo county 
 
Despite the use of performance indicators, even at different levels, it is evident that most 
maintenance workers are not able to comply with the required levels of service, at least not in 
the rainy season. Landslides, obstacles on the roads, silted up drainage works and potholes 
are very common, as also is high vegetation growth. Penalties are only applied very 
occasionally, in extreme cases, resulting in a lessened motivation to perform well (this has 
also been the case in Latin America). 
  
A combination of the performance indicators for maintenance workers used in Ganzhou 
municipality, together with the scoring system of the technical assessment of management 
staff of Xingguo County, would form a good basis for the assessment of the maintenance 
teams. It is recommended to expand the performance indicators and to introduce more 
measurable criteria as well as allowable tolerances (as a road can never be in a perfect state 
in all its elements). The indicators will also have to be aligned with the responsibilities and 
abilities of the maintenance teams, and with the ability of the local authorities to carry out the 
inspections. 
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9. PRODUCTIVITY RATES AND COSTS OF ROUTINE 
MAINTENANCE  

It is expected that the daily productivity rates for the different maintenance activities will not 
vary much from those in Latin America. However, the quantities of work required per 
kilometre of road will vary greatly according to the characteristics of each road. These have 
not been recorded by the counties, and it is impossible to determine these quantities without 
first carrying out routine maintenance activities on a number of different road types and 
environmental conditions. Given the characteristics of the roads visited and their state under 
the current routine maintenance arrangements, as well as the experience from Latin 
America, a first estimate is that each worker will be able to maintain a stretch of 4 kilometres 
of paved road on average, working 5 days a week.  
 
This average productivity rate will need to be adjusted and a number of different road 
categories created according to the principal road characteristics, as more information 
becomes available regarding the routine maintenance of these roads. It is therefore 
recommended that the maintenance teams in the pilots be obliged to record the inputs they 
provide regarding the different activities, in order to determine the quantities of work required, 
and subsequently be able to define different road categories with their respective standard 
costs. Likely criteria to be included in the determination of the road categories, are the area 
of right-of-way (which is very small to non-existent in many roads), the pavement type, the 
traffic levels (possibly in combination with the administrative level), the number of drainage 
and other road works per kilometre, the climate conditions and the topography. 
 
Based on the average productivity rate, and thus the number of man-days required per 
kilometre, the standard cost per kilometre of routine road maintenance can be determined (at 
a later stage, differentiated standard costs will be determined for various road categories). In 
the determination of the standard cost, the main component is the cost of labour, reflected by 
the wage rates paid to the workers. Therefore, an appropriate wage rate needs to be 
established first.  
 
According to the National Bureau of Statistics of China, the average agricultural wage rate for 
2005 is RMB 7,517, equal to RMB 626 per month or RMB 28.5 per day8. The average wage 
rate for agriculture, animal husbandry, fishing and forestry is RMB 8,309 per year, with higher 
wage rates recorded for fishing and services. For Guizhou province, this figure is RMB 
10,989 and for Jiangxi RMB 7,1939, implying that in the former province higher wage rates 
are common in agriculture (over RMB 35 per day) and in the latter, wage rates of close to 
RMB 25 per day are common. The minimum wage set by the Jiangxi Department of Labour 
and Social Security for Xingguo and Ganxian counties is RMB 420 per month10, equivalent to 
some RMB 19 per day, which is below the averages mentioned. For Guizhou province, the 
minimum wage varies between 320 and 400 RMB per month11, depending on the county and 
as such is much lower than the average wage in this province. 
 
From the visits to the four counties, the following figures were collected. In Kaiyang county, 
agricultural wage rates are said to vary from RMB 35 to RMB 50 per day according to the 
agricultural season, whilst Baiyun district reported local wage rates of 20-25 RMB per day, 
and Ganxian county reported rates of RMB 40 per day. However, these are rates that are 
applied for the hiring of occasional labour, and the use of such wage rates for full-time 
permanent employment may result in salary levels that will be considered very high 
compared to other alternative sources of income, resulting in resentment from the 

                                                 
8 Based on five days a week, 22 days a month.  
9 China Statistical Yearbook 2006 
10 Information Daily, December 21st 2001 
11 Ministry of Labour and Social Security 2005 statistics 
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communities in which the workers live and work, as has been the case in certain Latin 
American experiences12. Careful consideration will therefore have to be given to select a 
wage rate appealing to workers, thus ensuring a minimum level of sustainability and 
competition, yet not too high as to result in resentment from others. In terms of wages 
currently given to the maintenance workers, these are lower than the average agricultural 
wage rates for occasional labour. Kaiyang applies an average rate of approximately 30 RMB 
per day13, whereas in Ganxian the workers receive an average of just over 20 RMB a day, 
and in Xingguo they receive just under 30 RMB a day14.  
 
Based on this information, a first estimate of the labour costs could therefore be set at RMB 
30 per day. At 22 workdays a month, 12 months a year, this totals RMB 7,920 per person per 
year. Using the average productivity rate of 4 kilometres per person, this equals RMB 1,980 
per kilometre per year.  
 
The remainder of the maintenance costs is determined by the different allowances and 
compensations. The first of these is the allowance for tools and equipment. Based on the 
types and quantities of tools and equipment required per year and kilometre, and their unit 
costs, the monthly amount of this allowance can be calculated. A second allowance is for 
social security (pension and health insurance), and it will need to be discussed whether such 
an allowance should be included, and what the size should be15. A third allowance is 
regarding transport, and it will need to be discussed with the municipal governments and the 
World Bank whether such an allowance should be included, or possibly grouped together 
with contingencies. Given the probability of short sections of road being contracted (due both 
to the road lengths and the contracting limitations), transport may not be a big issue, with 
bicycles being sufficient16. Based on the experiences in Latin America, a first estimation of all 
these allowances can be put at 25% of the wage component, which is equal to 20% of the 
total standard cost per kilometre. The allowances would then total RMB 495 per kilometre 
per year. 
 
The total standard cost would then be RMB 2,475 per kilometre, which does not include 
costs for material such as cement, which will need to be provided by the counties and 
townships, or added to this standard cost. It is recommended to use this rate as an initial 
standard cost per kilometre per year, which will later have to be adjusted according to the 
determined quantities of work for different road types, and differentiated according to the 
different road categories. Also, this rate is proposed for county roads and some of the more 
important township roads. For lesser township roads and especially the village roads, lower 
amounts could be used17.  
 

                                                 
12 In extreme cases, the resentment from the communities led to sabotage of the roads with the aim of getting the 
maintenance contract with the microenterprises terminated. 
13 It is important to note that this is the formal rate, based on a one-day work-week. In reality the workers work an 
estimated three days a week, resulting in a daily rate of just over RMB 10. 
14 it is important to note that these are average rates, as the maintenance workers receive a fixed amount per 
kilometre of road maintained, and their income thus depends on the number of kilometres under their 
responsibility. 
15 In Ganxian county, for instance, workers have an insurance at a cost of RMB 100 per worker per year. 
16 In Ganxian counties, workers receive an ID-card which allows them to travel for free on the local buses. 
17 Workers in the different road types should receive the same average daily rate, however. In lower level roads 
the amount of kilometres per worker could be higher or the amount of days worked lower, in line with the lower 
maintenance needs of such roads, resulting in a similar daily wage rate, whilst at the same time the cost per 
kilometre is lower. 



 

It must be stressed that this figure is higher than the amounts currently being paid to the 
individual maintenance workers. For county roads, current salary costs vary from RMB 600 
per kilometre in Kaiyang county (formally one day a week) to RMB 1,680 in Xingguo county. 
However, these salary costs do not include the costs for tools, insurance, etc., and cover 
only the basic activities, whereas under the proposed system the maintenance activities 
would be increased. Also, apart from these salary costs, material costs exist, which are used 
for patching and other minor repairs, and which generally represent a similar amount in the 
case of county roads. These material costs are mainly used for the purchase of materials, 
which is not included in the proposed standard cost, but also cover the labour costs. It is 
therefore estimated that the proposed standard cost is only slightly higher than actual costs 
in Xingguo county.  
 

County Salary costs Material costs Subtotal 
Xingguo 1,680 1,200 2,880 
Ganxian 1,200 1,300 2,500 
Kaiyang 600  600 
Baiyun    

Table 8:  Costs per kilometre per year of routine maintenance of county roads (RMB) 
 
In the case of township roads, the current routine maintenance costs vary from RMB 400 to 
RMB 700 per kilometre, with material costs varying from 200 to 300 RMB. In the case of 
village roads, routine maintenance is not carried out in Guiyang municipality, whereas in 
Ganzhou municipality the routine maintenance costs are as low as 100 RMB per kilometre in 
Ganxian county, whilst in Xingguo county the same level is applied as for township roads.  
 

County Salary costs Material costs Total 
Xingguo (township and village) 700 200 900 
Ganxian (township) 400 200 600 
Ganxian (village) 200 100 300 
Kaiyang (township) 600  600 
Baiyun (township)    
Table 9:  Costs per kilometre per year of routine maintenance of township and village roads (RMB) 

 
The proposed standard maintenance costs may prove to be problematic for the county and 
township governments, and it is assumed that they may only be willing to apply these in the 
county roads, where they already apply similar costs and have more funding available due to 
the importance given to these roads. For the pilot roads, it is therefore proposed to focus on 
county roads. At a later stage, the system may be extended to township and village roads. 
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10. FINANCING MECHANISMS 

A sustainable source of sufficient and timely financing of routine road maintenance activities 
has proven to be a crucial factor in the success of the microenterprise-based approach, as 
the microenterprises generally do not have the capability to survive prolonged delays in 
payments. Recurrent delays in payments lead to a decrease in the quality of maintenance, 
whereas prolonged delays eventually lead to the cessation of routine maintenance activities, 
resulting in severe deterioration of the roads concerned. These roads may thus require 
periodic maintenance or even rehabilitation before entering into a system of routine 
maintenance again, whilst the maintenance teams may have to be formed from scratch. 
However, it is not purely an issue of lack of funds, but especially of lack of priority, as the 
investment in construction and rehabilitation often provides more (short-term) political 
benefits than continued investment in maintenance, and these are therefore often prioritised 
at the cost of maintenance investments. In Latin America, the solution has been sought in the 
earmarking of funds exclusively for (routine) road maintenance. 
 
The Chinese State Council has established a base subsidy mechanism for the maintenance 
of rural roads, which is to be funded by the maintenance fee paid yearly by all vehicles 
(except farm vehicles and motorcycles which pay a different fee), and is collected at 
provincial level and managed by the Provincial Communication Department (PCD). These 
maintenance funds are intended for all maintenance types, not only for routine maintenance. 
In practice, however, the maintenance fees are an important source of income for provinces 
and municipalities, and are also used for construction, including projects outside the 
transport sector. The State Council stipulates that the yearly minimum allocation for 
maintenance of different administrative levels of roads is as follows: RMB 7,000/km for 
county roads, RMB 3,500/km for township roads and RMB 1,000/km for village roads, all of 
which is to be funded from the regular vehicle maintenance fee and allocated by the PCD. In 
general, these funds are being allocated to so-called major and medium maintenance, which 
includes periodic maintenance and to a certain degree rehabilitation. This is the case both in 
Guiyang and Ganzhou municipalities. 
 
In addition to these national regulations, Guiyang Municipality has developed complementary 
regulations, through which it is dedicating the above subsidies to major and medium types of 
maintenance, whilst defining that routine maintenance and minor (corrective) maintenance18 
of county and township roads are to be funded by the counties (80%) with support from 
Guiyang Municipality (20%), and that the routine maintenance and minor (corrective) 
maintenance of village roads are to be financed wholly by county and township governments. 
Minimum allocations to such routine and minor corrective maintenance of different road types 
are given in the table below. 
 
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 10:  Minimum allocations for routine and minor maintenance in RMB/km/year for Guiyang 
Municipality 

 
The amounts envisaged in these regulations are well beyond the proposed initial standard 
cost of RMB 2,475 per kilometre per year, even considering they include minor repairs. For 
village roads the amounts are significantly lower, but considering the characteristics of these 
roads, the proposed standard cost will also be lower based on higher average productivity 
rates of the workers in terms of kilometres per worker. 
 
                                                 
18 Minor (corrective) maintenance refers to basic repairs to the road surface and road works, such as the filling of 
potholes. 
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A possible drawback of these complementary regulations, is that they in fact create an 
incentive for not carrying out routine maintenance, which would need to be funded mainly by 
the county, as the subsequent corrective maintenance can be carried out using the regular 
vehicle maintenance fee. In this sense it would be recommendable to allocate the provincial 
maintenance funds to routine maintenance instead, and to use any remaining funds, as well 
as additional funds from county and municipal level, for corrective maintenance activities. 
Through such a reversal of the funding allocations, funding for routine maintenance can be 
secured, and counties are motivated to ensure effective execution which will result in savings 
on corrective maintenance, for which they themselves will be largely responsible. 
 
Furthermore, although the allocations under the Guiyang regulations are significant and 
appear to be sufficient to cover the costs of routine and some minor corrective maintenance, 
at present they are theoretical amounts and the counties visited do not currently have the 
budgets required to comply with these new regulations. As can be seen in the table below, in 
order to implement the Guiyang regulation, a total of over 19 million RMB would be 
necessary at municipal level. 
 

Concrete Asphalt Unpaved Total Administrative 
level km RMB km RMB km RMB km RMB 
County roads 117 1,169,390 456 3,194,464 48 241,705 622 4,605,559
Township roads 693 4,848,333 661 4,628,071 550 1,099,978 1,904 10,576,382
Village roads 1,544 2,316,479 112 168,453 2,840 1,420,080 4,497 3,905,012
Total 2,354 8,334,202 1,230 7,990,988 3,438 2,761,763 7,022 19,086,953

Table 11:  Costs of implementing the Guiyang regulation for routine and minor maintenance of rural 
roads 

 
The funding situation may improve over time, however, as the Guiyang regulations foresee 
the use of the motorcycle and farm vehicle maintenance fee for the regular maintenance of 
rural roads19. Contrary to the regular vehicle maintenance fee, which is collected at provincial 
level and allocated to the counties directly by the Provincial Communications Department 
(PCD), the motorcycle and farm vehicle maintenance fee is collected at county level and 
transferred via the municipality to the PCD. The PCD subsequently allocates these funds to 
the municipal level, which in turn allocates the funds to the county level. Consequently, the 
allocation of the motorcycle and farm vehicle maintenance fee is determined to a large extent 
by the municipality. However, currently even the total motorcycle and farm vehicle 
maintenance fee collected at Guizhou provincial level, is not sufficient to cover the foreseen 
costs for routine and minor maintenance of the Guiyang municipality rural road network 
under the new regulations. 
 

Maintenance fee Jiangxi Province Guizhou Province
Car maintenance fee 1,542,845,100 1,000,780,000
Motorcycle and farm vehicle maintenance fee 139,845,000 12,750,000
Late fee 25,234,800  
Interest 483,200 310,000
Total maintenance fee 1,708,408,100 1,013,840,000

Table 12:  Provincial income from maintenance fees in Jiangxi and Guizhou provinces 
 
In the case of Ganzhou municipality, the financial situation of the counties visited vis-à-vis 
rural road maintenance is much better, as they are already financing the routine maintenance 
activities with the motorcycle and farm vehicle maintenance fee. The collected motorcycle 
and farm vehicle maintenance fee collected in Jiangxi province is much higher than in 
Guizhou, as can be seen in the table above (mainly the result of a higher collection 
coverage). Of the total fee collected at county level, however, currently only about half is 
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returned to the counties to cover rural road maintenance (the rest is generally used for 
construction and management at provincial or municipal level). In 2006, Ganzhou 
municipality collected more than 70 million RMB in motor cycle and farm vehicle 
maintenance fees (approximately half the provincial total), of which about 35 million RMB 
was subsequently allocated to road maintenance, including major (periodic maintenance), 
medium (small repairs) and routine maintenance (the remainder was used for management 
and construction purposes, including 20% spent on the collection of the fee). Applying the 
proposed standard cost of 2,475 RMB/km, Ganzhou municipality would be able to easily 
cover the routine maintenance of the county roads (4,724 km - 11.7 million RMB), as well as 
the township roads (4,552 km - 11.3 million RMB) and have RMB 900/km left over for the 
village roads (13,374 km).  
 
But as already mentioned, the allocated motorcycle and farm vehicle road maintenance fee 
is not used solely for routine maintenance. The portion of this maintenance fee received by 
the counties is used for routine maintenance, as well as other higher level maintenance. 
Ganxian county, for instance, collects 4 million RMB in motorcycle and farm vehicle 
maintenance fee, and is subsequently allocated 2.1 million RMB, which it uses to finance 
routine maintenance (RMB 850,000), management costs (RMB 550,000) and major 
maintenance and emergency costs (RMB 700,000). Thus, in the case of Ganxian county, just 
a little over 20% of the collected motorcycle and farm vehicle maintenance fee is spent on 
routine maintenance, corresponding to 40% of the fee received by the county. A similar 
distribution was found for Xingguo county. Applying this distribution to the overall motorcycle 
and farm vehicle maintenance fee for Ganzhou municipality, this would mean there is 
approximately 14 million RMB available for routine maintenance, enough to cover the county 
roads, but little more. This means that even in Ganzhou municipality, where the collected 
motorcycle and farm vehicle maintenance fee is much higher than Guiyang municipality, the 
current allocation mechanisms mean that there are insufficient funds to cover the routine 
maintenance costs. 
 
There is a clear need to develop a system for financing road maintenance, whereby priority is 
given to routine road maintenance, thus lessening the need for more costly conservation 
measures. For instance, in Kaiyang county data was obtained regarding the construction 
(RMB 500,000 per kilometre) and periodic maintenance (RMB 7,000 per year per kilometre) 
of asphalt roads. Assuming a lifespan of 10 years, this results in an average investment cost 
of RMB 57,000 per year. Upon applying an appropriate system of routine maintenance, 
including (temporary) repairs, this will result in a decrease in periodic maintenance costs 
(both as a result of less damage to the road, and due to the fact that part of the activities are 
included in the routine maintenance). It may be assumed that the costs of periodic 
maintenance are decreased to an average of RMB 4,000 per kilometre per year. At the same 
time, the decreased damage to the road, especially to the subgrade, as a result of timely 
intervention measures, will result in an extended lifespan of the road in question. For the 
sake of this example, it is assumed the lifespan is extended to 12 years. As a result, the total 
investment over this period, including routine maintenance at a cost of RMB 2,475 per year, 
is RMB 577,700, equivalent to an annual investment of RMB 48,142. This entails a yearly 
saving of approximately RMB 8,850 per kilometre, a clear reason for prioritising routine 
maintenance. 
 
As a measure to prioritise routine maintenance, it is recommended to use the regular car 
maintenance fee allocated to the counties by the PCD, for routine maintenance purposes, 
using any remaining funds, as well as additional funds from county and municipal level, for 
corrective maintenance activities, including emergency maintenance and repairs. This will 
motivate local governments to ensure proper execution, as the lower need for more costly 
conservation measures will immediately result in savings to the county budgets. Although for 
this purpose use could also be made of the motorcycle and farm vehicle maintenance fee, 
the amounts collected and allocated to the counties are simply not sufficient to cover the 
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entire road network, and in contrary to the regular maintenance fee, no State regulations 
exist stipulating the allocation according to the length of the road network. 
 
However, although in the short term the counties will depend on the two types of 
maintenance fee for the financing of the road maintenance, both routine and other, it must be 
noted that it is the objective of the Chinese government to abolish these maintenance fees in 
favour of a fuel tax. The allocation and use of such a fuel tax has yet to be determined, but it 
would be very recommendable to create a road maintenance fund, as have been created in 
several Latin American countries. Cases where maintenance microenterprises are financed 
by such Road Funds, appear to result in the sustainable financing of the routine maintenance 
activities. Only through the clear reservation of such a fuel tax for maintenance purposes, will 
it be possible to ensure sufficient funding for sustainable execution of road maintenance, as 
experience has shown that otherwise there is a high tendency to redirect the funds to other 
activities, especially construction. Within such a road maintenance fund, clear distinction 
should be made between funding for routine and corrective maintenance, whereby priority 
should be given to the former.  
 
Although the financing mechanisms are dealt with in this document, it is beyond the scope of 
this study to influence these in any way, and the pilots will therefore have to be carried out 
within the limitations identified in this section. It is therefore recommended to limit the pilots to 
county roads, where currently greater levels of funding are available, and a greater chance 
exists that the maintenance system to be created in the pilots, will be sustainable. 
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11. TRAINING AND ACCOMPANIMENT 

In order to achieve effective and efficient execution of the routine maintenance activities, the 
workers need to receive technical and managerial training. The technical training aims to 
make the workers aware of the different road elements, their function and their importance. 
Furthermore, it ensures that the workers are familiar with the different maintenance activities 
and how to execute these effectively and efficiently, either individually or as a team. The 
managerial training aims to improve the management of the maintenance enterprise or team, 
the submission of reports and the planning of activities, in order to ensure that the available 
resources (labour and tools) are used in an effective and efficient manner. 
 
Training of the maintenance workers is currently carried out by the counties, and generally 
consists of a technical training regarding the basic activities that need to be carried out. For 
this purpose, training events of 2-3 days are organised a few times a year for a number of 
workers at a time. Usually county staff gives the training, but in Ganxian county, use is also 
made of experienced maintenance workers. In certain cases simple technical training 
booklets are said to exist (it was not possible to obtain an example). However, the little 
formal training material that exists, appears no longer to be used, and the training is 
consequently very informal and unstructured. Workers are explained what activities they 
need to carry out and how to do so. However, it appears that little attention is given to 
explaining the function of the different road elements and their importance, nor to the 
planning of different activities over the year and based on urgency. As a result, during the 
site visits (which took place in the rainy season), the clearing of the drainage system was in 
some cases found to be deferred in favour of other less urgent activities. 
 
In light of the state of the roads encountered during the visits, it can be concluded that the 
technical training needs to be strengthened, and a more detailed training manual needs to be 
developed explaining the different road elements and their importance (especially the 
drainage system), the different tasks involved in each maintenance activity, and the planning 
of the different maintenance activities over the year and according to the different seasons. 
Such a document should in first instance serve the maintenance workers, but will also act as 
a reference book for county and township staff.  
 
For the carrying out of the technical training in the pilots, it is assumed that the county staff 
will be in the best position to provide the training, given their familiarity with the road network 
under their responsibility, their experience with road maintenance and the fact that they are 
currently responsible for the training. However, in the case of replication in other counties 
and/or provinces, the involvement of technical training institutions is recommended20. Such 
an initial training should take 2-3 days, and is best carried out in the field, along the road the 
maintenance team will be responsible for, thus allowing the identification of the different road 
elements and the development of an initial workplan together with the trainer. 
 
Management training is not currently provided, and the exact needs will need to be evaluated 
based on the character the maintenance teams will be given in the new system, whether this 
is to be more business-like or purely the organisation of the different workers as a team. In 
any case, there will be a need for basic training on group dynamics, teamwork, conflict 
management, etc., but also in the writing of reports and the management of resources 
(principally labour and tools) in the execution of the different maintenance activities. Basic 
material for such a training will be developed based on the Latin America experience. 
Additional material will also be sought from within China, especially from the ILO office in 
Beijing. An adequate institution to provide the training has yet to be identified, although the 
Law on the Promotion of Small and Medium-sized Enterprises stipulates the role the county 

                                                 
20 The Law of the People’s Republic of China on Promotion of Small and Medium-sized Enterprises encourages 
such institutions to train technical and other personnel for small and medium-sized enterprises. 



 

business administration bureaus should play in providing information, guidance and services 
to such enterprises, regarding industrial and commercial administration, public finance, 
taxation, financing, labour, employment, social security, etc. Additionally, the law mentions 
State development funds for small and medium-sized enterprises, which may be used for 
instructions on and services for the establishment of enterprises, as well as personnel 
training. 
 
Apart from the initial training of the maintenance workers, these need to receive regular 
assistance during the initial period (at least 6 months to 1 year), in order to reinforce the 
training received. Such technical and managerial accompaniment is usually provided in the 
field. The technical accompaniment especially looks at reinforcing the planning and 
priorisation of different activities over time, as well as the proper execution of these activities. 
The managerial accompaniment looks at the proper management of the maintenance team, 
the distribution of responsibilities and the working together, but also practical issues such as 
the preparation of reports, the payment of taxes and basic financial management of the team 
or enterprise.  
 
In the case of China, it is recommended to make use of the county and township trainers for 
the technical accompaniment. Currently workers receive indications in certain cases, in the 
form of a two-weekly workplan (Ganxian county). However, the provision of such workplans 
should not be considered accompaniment, as it creates dependency on the county staff 
rather than that it creates capacities amongst the maintenance workers. In addition, the 
disadvantage of such a system is that the same staff members are generally also be involved 
in the supervision of the maintenance contracts, which results in complications where the 
same person is responsible for determining what needs to be done, as well as evaluating 
whether the maintenance workers are achieving all the performance indicators for the road in 
question. A better option may be to opt for external assistance to the maintenance teams, for 
instance NGO’s or university graduates (examples of this exist in Latin America). For the 
initial pilots, it is recommended to delegate this responsibility to the county and township 
staff, however. A similar approach may be adopted for the managerial accompaniment, 
involving the county business administration bureaus. 
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12. CONTRACT SUPERVISION 

Supervision and inspection of the work is currently carried out by the counties, and in the 
case of township and village roads, this is carried out by the township authorities, sometimes 
together with county personnel. For this purpose, the different road sections are visited 
between 2 and 4 times per month. In the case of Xingguo county, there are 8 inspectors at 
county level and 2 in each township. The County Communication Bureau inspects county 
roads once a month for which it requires five days, and inspects township roads every six 
months. The township and village roads are inspected by the township and village authorities 
every month. In Ganxian county the county communication bureau inspects the county 
roads, and the township inspects the township and village roads. During this inspection, only 
the maintenance activities listed in the two-weekly workplan determined by the county, are 
inspected. In the case of Kaiyang county, the county roads are visited 4 times a month by a 
team of 4 to 5 persons, representing the County Communications Department, the 
Maintenance Centre and the Highway Administration Office, each responsible for different 
aspects of the road.  
 
Although the latter example may not be a very efficient execution of the inspection, it does 
demonstrate the available capacity at county and township level, more than sufficient for 
supervision purposes. It is therefore proposed to keep this responsibility with the county staff, 
specifically the county communication bureau, in cooperation with the township authorities, 
although a streamlining of the inspections will be looked at, in order to be able to cover the 
entire road network without the need for additional staff. Although no meetings were held 
with township staff, it is assumed the county staff will be in a better position to carry out 
supervision and inspection of the routine maintenance activities. For this reason, it is 
recommended to focus the development of an improved routine road maintenance system on 
the county road network, where county staff will be available to carry out the necessary 
inspections and supervision. 
 
The use of performance indicators in the inspection of the roads will be stimulated, as well as 
the application of penalties where these performance indicators are not met. Although in 
most cases simple performance indicators and penalties already exist, these appear not to 
be applied. Interesting is the case of Ganxian county, where performance indicators and 
penalties not only exist for the maintenance workers, but also for county and township staff 
responsible for the management, accompaniment and inspection of the maintenance 
workers. If the overall maintenance is not according to standard, these staff of the county and 
township are penalised through a cut in their wages. The staff receive a score based on an 
assessment of the technical quality of the maintenance, as well as an assessment of the 
management of the maintenance. In the technical assessment, for different road elements 
the desired status is described together with the allotted score for each element, and 
deductions for each case of non-compliance are defined (see also table 7 on page 16). The 
management assessment deals more with the inspections, hiring of maintenance workers, 
maintenance plans and the pilot roads21, and also indicates scores and deductions.  
 
 
 
 
 
 
 
 
 
                                                 
21 These pilot roads (Guoji Biaozhun Meihua - GBM) are constructed to a higher standard, and extra attention is 
given to their maintenance. They serve as an example for other roads. 



 

Road 
element 

Maximum 
Score Performance indicators  

Maintenance 
measures 35 points 

1. There is special leader who is responsible for maintenance (5 points). 
2. Maintenance workers have been selected and contracted according 

to the needs (5 points). 
3. There are special maintenance workers for road maintenance 

according to the needs (5 points). 
4. A road maintenance management and monthly assessing system has 

been set up, and each month inspections and assessments are 
carried out (10 points). If inspections have not been carried out each 
month, 2 points will be deducted for each month that inspections have 
not been carried out. 

5. After each quarter or rainy season, all rural roads receive seasonal 
maintenance  (5 points). 

Maintenance 
investment  30 points 

1. The funds, including maintenance budget and facility costs, have all 
been used in road maintenance and have not been misused (35 
points). 

GBM (Guoji 
Biaozhun 
Meihua) pilot 
roads 

35 points 

1. Each GMB pilot road has the required road sign and has five 
permanent propagandistic slogans about road maintenance in the 
road side (5 points). If there is no road sign, 5 points will be deducted. 
1 point will be deducted for each missing slogan. 

2. On the section of GBM pilot road, there are no phenomenon such as 
illegal approval, illegal building, invasion and occupation of the road 
or the right-of-way, nor illegal digging. 1 point will be deducted for 
each such site encountered. 

3. The quality of maintenance of the GBM pilot road measures up GBM 
requirement (20 points).     

 
Based on the scores of these two assessments, the management staff is given a grade (I, II 
or III), which determines the deduction to be made to their remuneration (0%, 10% or 20%). 
 

Management 
assessment score 

Technical assessment 
score 

Grade Wage 
rewarded 

>=85 points >=75 points Grade I 100% 
80 - 84 points 70 - 74 points Grade II 90% 
75 - 79 points 65 - 69 points Grade III 80% 

 
This assessment system for the management staff appears to provide a good incentive to 
the county and township staff. However, in the case of maintenance teams or enterprises, it 
is recommended that the performance indicators for management staff be linked more to 
activities within control of this staff. Where routine maintenance is contracted out to such 
maintenance teams, the technical performance indicators should be applied to the 
maintenance team, not the management staff, otherwise double penalties would be applied 
in the case of non-compliance by the maintenance team. The idea of using management 
assessment criteria or performance indicators, appears to be very positive, however. This will 
motivate the management staff to provide appropriate services to the routine maintenance 
teams, carry out the necessary training and accompaniment, and to perform the necessary 
inspections. In this sense, however, it is recommended to create a management assessment 
exclusively relating to the routine maintenance and the maintenance teams. 
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13. CONCLUSIONS AND RECOMMENDATIONS 

Based on this first assessment of the current routine maintenance arrangements for rural 
roads in the two municipalities visited, it may be concluded that the essential features for the 
introduction of microenterprise-based routine road maintenance already exist: the carrying 
out of routine maintenance activities using local labour, the use of performance indicators 
and fixed costs per kilometre, and the training and regular inspection by county and township 
staff. The systems in place in the counties reflect a clear understanding of the need for 
routine road maintenance as a means of improving the road conditions and cutting the costs 
of overall road conservation, and display the comprehension by the County and Municipal 
Communication Bureaus of the benefits of involving local labour and communities in these 
maintenance activities.  
 
At the same time, however, this preliminary visit has shown there is room for improvement of 
the current arrangements, with the aim of making them more cost-effective and efficient, and 
that the lessons learned from the different experiences in Latin America can play an 
important role in determining the best way forward. Notably, important improvements may be 
achieved in the following four areas: 
 
1. The organisation of individual maintenance workers into maintenance teams. Experience 

in Latin America and elsewhere has shown that maintenance teams tend to be more 
efficient and productive than individual workers, resulting in lower overall costs and better 
road conditions. In part this is the result of the fact that they are better able to respond 
quickly to maintenance activities with a larger labour requirement (for instance the 
clearing of landslides), but also due to the fact that motivation of road workers tends to be 
higher in the maintenance teams, resulting in higher productivity rates. Also, the 
supervision of such maintenance teams is easier, which would result in less burden for 
the County Communication Bureaus.  

 
For the creation of such maintenance teams, it is recommended to develop clear and 
transparent criteria for the selection of maintenance workers. These should include both 
eligibility criteria, as well as criteria for the priorisation of candidates. Attention should 
also be given to the call for candidates, in order to ensure wide participation in the 
selection process, especially by women and other vulnerable groups. It is further 
recommended to use the organisational modality of Partnership Enterprises to create the 
necessary legal person for these maintenance teams. This modality allows for 
inexpensive and swift constitution of the enterprise, has low costs and administrative 
requirements whilst allowing for the distribution of profits, and permits co-ownership and 
a large flexibility in the number of members and their possible modification over time. In 
order to ensure the efficient and effective management of these teams by the 
maintenance workers, it is recommended to develop a managerial training, which 
includes aspects of basic business management, as well as elements such as teamwork 
and conflict management, and the efficient and effective planning and programming of 
maintenance activities. For this purpose, it is recommended to develop a managerial 
manual for the creation and managerial training of the maintenance teams. 

 
2. The improvement and expansion of maintenance activities. The execution of 

maintenance activities was seen to be lacking in certain cases, and would greatly benefit 
from an improved system of technical training and accompaniment of the maintenance 
workers, giving special attention to the maintenance (and improvement) of the drainage 
systems. Also, it is recommendable to include additional maintenance activities aimed at 
solid waste collection and the maintenance of road signs and safety measures, as well as 
the execution of minor repairs to road works and the road surface (potholes). The latter 
currently remain unattended until they are of such a magnitude that they warrant the 
hiring of a contractor for their repair, whereas the maintenance teams could very well 
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carry out basic repairs at an earlier stage, thus slowing down the deterioration of the road 
and avoiding the need for more costly repairs.  

 
Apart from the development of an improved technical training system, daily productivity 
rates for the different maintenance activities need to be defined, as well as for different 
road types, in order to determine appropriate average productivity rates in terms of 
kilometres of road per worker. At present, labour allocations are not based on the actual 
labour requirements, in certain cases resulting in inadequate attention being given to the 
roads and leading to the accelerated deterioration of their condition. For the efficient 
execution of the maintenance activities, it is further recommended to increase the 
allocation of tools to the maintenance teams, including specialised tools for certain 
activities (e.g. hand rammers for the filling of potholes). Last, but certainly not least, it is 
recommended to develop a set of easily measurable and objective performance 
indicators related to the different maintenance activities, as well as allowable tolerances 
for each of these, and to strengthen their use. Linked to these improved performance 
indicators and allowable tolerances, regular inspections and the stricter use of penalties 
will need to be promoted, possibly in combination with a scoring system, thus resulting in 
an increased motivation on the part of the maintenance teams to perform well. For this 
purpose it is recommended to develop a technical manual, describing the different 
maintenance activities and tasks, the tools to be used, the expected daily productivity 
rates, and the performance indicators and allowable tolerances. This manual will allow for 
the detailed training of the maintenance workers, and may act as a guide for the 
management staff. 

 
3. The introduction of differentiated standard maintenance costs. Linked to the average 

productivity rates mentioned above, it is necessary to determine appropriate standard 
maintenance costs, which allow for the sustainability of the maintenance teams and the 
proper execution of the maintenance activities under their responsibility, whilst at the 
same time avoiding resentment from the communities. Based on an initial average 
productivity rate of 4 km/worker and a proposed daily wage rate of RMB 30, it is 
recommended to use a standard cost of RMB 2,475 per kilometre of road to be 
maintained, which includes allowances for tools, transport and social security. This 
standard cost will have to be adjusted based on the findings of the pilots, and it is 
recommendable to develop differentiated standard costs for different road types.  

 
Currently, the same standard costs are applied to all roads, whereas in reality certain 
roads or stretches of road require more work, and thus workers, than others. As a result, 
the more difficult stretches of road are not receiving the attention they require, resulting in 
their accelerated deterioration. The introduction of road categories with differentiated 
costs and labour requirements, based on a set of characteristics of the road, will result in 
improved road conditions and a decrease of overall maintenance costs.  

 
4. The development of an adequate system for financing routine road maintenance. During 

this first visit it has become clear that the sustainable and continuous financing of routine 
maintenance of the entire rural road network is extremely difficult for the counties. This 
results in substandard routine maintenance in certain cases, and thus in the accelerated 
deterioration of the road conditions and in increased overall maintenance costs. The 
existing system for the financing of routine road maintenance therefore needs to be 
improved, whereby funding should be based on the length of the road network in a 
county and the differentiated standard costs mentioned above.  

 
The most logical source of funding for rural road maintenance would appear to be the 
regular vehicle maintenance fee, possibly in combination with the motorcycle and farm 
vehicle maintenance fee. Although the latter is to a large extent already being used for 
routine maintenance of the rural roads, the motorcycle and farm vehicle maintenance 
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fees allocated to the counties are simply not enough to cover the costs of routine 
maintenance of the entire rural road network. Additionally, these fees are to a large 
extent also used to cover management and higher level maintenance costs, putting a 
further strain on these limited resources. A system of financing routine maintenance 
needs to be developed, whereby funds are explicitly earmarked for this purpose, and 
whereby the level of funding is based on the differentiated standard costs and the length 
of the rural road network. In the development of such a system, the abolishment of the 
maintenance fees in favour of a fuel tax needs to be taken into account. 

 
As a next step in this study, a conceptual guide will be developed describing in detail the 
proposed routine maintenance system for rural roads in China. This guide will be 
complemented by a technical manual for the technical training of the maintenance workers 
and a managerial manual for the creation and managerial training of the maintenance teams 
or enterprises. These two manuals will be developed, based on the experiences from Latin 
America and material currently used in China. This report and the documents to be 
developed will be discussed in detail during a second visit to the Guiyang and Ganzhou 
municipalities, after which they will be finalised. As a final step in this process, a total of 4 
pilots will be implemented in the two municipalities, with the objective of testing and adjusting 
the developed routine maintenance system. 
 
As mentioned in this document, for the documents to be developed and the pilots to be 
implemented, it is recommended to focus on the paved rural road network, given the low 
priority currently awarded to unpaved roads. Both concrete and asphalt roads should be 
included in the pilots, in order to determine the maintenance needs of both surface types. 
Similarly, from the point of view of sustainable financing and adequate supervision and 
inspection, it is recommended to carry out the pilots on county roads. In terms of length, the 
road (sections) selected for the pilots should not exceed 20 km in length, in order to allow for 
direct contracting of the maintenance teams using single-source procurement. In the 
execution of the pilots, the maintenance teams should be required to collect data regarding 
their labour inputs, in order to be able to determine daily productivity rates for the different 
activities, as well as overall average productivity rates for different road types and the 
principal characteristics for the definition of the different road categories. 

  30  



 

 

    

  World Bank 2008 


	1. INTRODUCTION
	2. TYPES OF ROADS UNDER ROUTINE MAINTENANCE 
	3. ORGANISATIONAL MODALITY
	4. MICROENTERPRISE FORMATION
	5. CONTRACTING MODALITIES
	6. TOOLS AND EQUIPMENT
	7. MAINTENANCE ACTIVITIES AND PRODUCTIVITY RATES
	8. LEVELS OF SERVICE AND PERFORMANCE INDICATORS
	9. PRODUCTIVITY RATES AND COSTS OF ROUTINE MAINTENANCE 
	10. FINANCING MECHANISMS
	11. TRAINING AND ACCOMPANIMENT
	12. CONTRACT SUPERVISION
	13. CONCLUSIONS AND RECOMMENDATIONS

