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INTRODUCTION 
This guide introduces the concept of team-based maintenance of rural roads, which encompasses 
general cleaning and clearing of the different road elements together with minor repairs, as well as 
some rudimentary road improvements by maintenance teams formed by people living along the 
roads. It aims to introduce a practical means of implementing cost-effective maintenance of rural 
roads in Nepal, aimed at preventing serious damage to the roads by ensuring the proper working 
of the different road elements, by executing minor repairs to avoid more serious problems from 
occurring, and by creating basic road protection measures to further safeguard the road. The 
objective during the development has been to come up with a system that enables the rural roads 
in good to fair condition to be sustained and even improved at a minimal cost to the DDC’s in terms 
of money and human resources, whilst at the same time creating employment and incomes for the 
rural poor. This is not an all-encompassing maintenance strategy, and will have to be 
complemented by corrective maintenance measures on a periodical basis. 
 
In Nepal, the team-based maintenance concept has been developed and piloted by the ILO in the 
course of 2009. The pilots were carried out in two districts, Ramechhap (Hills) and Dhanusha 
(Terai), with the aim of testing the concept in these very different contexts. In each district two pilot 
roads were selected with differing characteristics. The total length of the pilot roads was 103 km, 
including both gravel and earthen roads. Maintenance teams were formed for each road, providing 
employment to a total of 49 persons and creating nearly 9,000 workdays of employment between 
May and December 2009. 
 
The pilots have proven the concept to be successful, with overall road conditions considered to be 
better compared to other years, and with the road being open for traffic for more days of the year. 
The need for complementary corrective maintenance has also decreased as a result of the 
prevention of damage and minor repairs1. The main hurdle remaining is to overcome the existing 
tendency of spending rural road investments on new construction, upgrading and rehabilitation and 
to ensure a suitable proportion is directed towards preventative and corrective maintenance. Only 
by prioritising maintenance, especially cost-effective preventative maintenance as described in this 
guide, can the full potential of the available investment funding for rural roads be obtained, and can 
the vicious cycle of construction-deterioration-reconstruction, which has resulted in over half the 
rural road network being in non-motorable condition, be halted. 
 
To better understand the role of team-based maintenance in road conservation, this guide starts by 
briefly discussing the different aspects of rural road deterioration and maintenance, and the 
different maintenance types distinguished in Nepal. It then goes on to introduce team-based 
maintenance, the benefits of working in teams, the activities they will be responsible for and the 
tools and equipment they will use. The third chapter provides information on how these teams may 
be formed, how the team members should be selected, and the required registration and training of 
the maintenance teams. The fourth chapter describes the contracting arrangements, introducing 
the concept of performance-based contracting, the need for a suitable contract document, the 
planning and inspection of the maintenance work and the payments to be made to the 
maintenance teams. The final chapter goes into the costs and financing of team-based 
maintenance, detailing the different costs involved and suggesting sources of financing. This last 
section also deals with the main hurdle mentioned above, of ensuring that a suitable proportion of 
the available funding is directed towards road maintenance, especially preventative maintenance 
such as described in this guide.  
 
The guide is specifically directed at DDC’s, as these are assumed to be the most important 
potential implementers of this approach, given that they are responsible for the rural road network. 
However, the approach may also be applied by other actors such as VDC’s or rural road projects. 
Reference is therefore made in the guide to the contracting agency, although generally this means 
the DDC. 
                                                 
1 It must be emphasized that the implementation of team-based maintenance will never fully preclude the need for 
emergency and periodic maintenance.  
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1. RURAL ROAD MAINTENANCE  
There are an estimated 30,000 km of rural roads in Nepal, with by far the majority having an 
earthen surface and a considerable portion having a gravel surface (black-top roads form only a 
very small portion of the rural road network). Every day the length of the rural road network is 
increasing, as the transfer of funds to local authorities (DDC’s and VDC’s) has greatly increased 
over the past years, a large proportion of which is spent on the new construction of rural roads. On 
the other side, however, a lack of maintenance is causing the rural road network to deteriorate 
rapidly, with less than half the total rural road network considered to be in motorable condition at 
present. It is believed that if this lack of maintenance persists, the annual loss of asset value due to 
road deterioration will soon equal the total annual investments in the rural road network. This 
chapter will therefore briefly explain the process of road deterioration and the role of maintenance 
as a cost effective means of slowing down and even stopping the deterioration process, followed 
by a description of the maintenance types distinguished in Nepal. 

1.1 ROAD DETERIORATION  
Roads deteriorate over time, mainly as a result of water and traffic. Water can cause deterioration 
of the road surface, shoulder and even the road base, as well as damage to the physical road 
structures. This happens either through erosion, whereby the road material is washed away and 
physical structures are undermined, or through stagnation, whereby the road and the base of the 
physical structures are weakened under the influence of the water. In the case of traffic, the 
deterioration is caused by the loss of surface material as a result of the vehicle tyres, resulting in 
the road base becoming exposed, as well as the deformation of the road surface by the weight of 
the vehicles, leading to ruts, potholes and corrugations. These two causes of road deterioration 
tend to aggravate each other, as a road weakened by water is more susceptible to damage by 
vehicles, whilst road deformation by vehicles can prevent the water from flowing safely away from 
the road, resulting in increased erosion and water stagnation.  
  
 

   
 Erosion of the road surface Erosion of the road shoulder 

   
 Rut formation by vehicles Pothole formation by vehicles 
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 Rut formation in waterlogged areas Water stagnation in potholes 
 
 
Road deterioration is generally slow at first and not very visible, taking the form of wear and tear 
and minor damage to the road surface and the drainage system (phase A in the graph below). The 
road user tends not to notice the deterioration, despite the gradual increase of isolated minor 
failures. As a result, the deterioration may remain unchecked during this phase, resulting in the 
road deteriorating from a very good to a fair condition. At this time the deterioration tends to 
increase in speed, as the road base and the foundations of the physical road structures start to 
become affected (phase B). This is especially due to water, which is no longer guided safely away 
from the road as a result of deterioration of the camber and drainage system, and remains on the 
road or causes erosion, thus damaging and weakening the road and making it more susceptible to 
damage by traffic. Although the damage to the road is very localized at the beginning of this phase, 
it spreads out until the entire road can be said to be in poor condition. Once the road condition has 
become very poor, the deterioration tends to decrease, as traffic levels go down severely, and 
because there is little left to deteriorate (phase C). Deterioration of the road results in longer travel 
times and costs, and in the end may result in traffic and transport ceasing altogether when the road 
is no longer motorable. 
  
 

Figure 1: Road deterioration 
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1.2 ROAD MAINTENANCE 
The condition of the road can be improved by carrying out corrective maintenance. Repairs are 
made to the road surface and shoulder, the drainage system and the other physical road 
structures. The improved road condition generally results in lower travel times and costs and a 
decrease in the speed of road deterioration as the deterioration process starts from scratch. The 
more deteriorated the road is, however, the more intensive and thus costly the repairs will be. For 
instance, corrective maintenance when the road is still in good or fair condition (arrow 1) may entail 
patching potholes, grading of the road surface and minor repairs to the drainage system and other 
road structures, whereas corrective maintenance carried out once the road is already in poor 
condition (arrow 2), is likely to entail complete resurfacing of large stretches of road, and possible 
replacement of drainage structures and reconstruction of the road base. The distance from the 
black line indicating the road condition, to the desired good or very good condition of the road is 
therefore indicative of the level of corrective maintenance required, and thus for the cost of this 
maintenance. Corrective maintenance needs to be carried out repeatedly, and although 
maintenance carried out when the road is still in good to fair condition will have to be repeated 
more frequently, this results in lower overall maintenance costs and better overall road conditions 
than waiting till the road has deteriorated to a poor condition. 
 

Figure 2:  Corrective maintenance 
 
Apart from corrective maintenance once the road has already deteriorated, it is possible to carry 
out preventative maintenance2 aimed at slowing down the deterioration of the road. Such 
maintenance is often carried out on a continuous daily basis and consists primarily of clearing 
activities aimed at preventing damage to the road, but also includes minor repairs to the road 
surface and road structures in order to prevent more serious damage from occurring. As a result of 
such preventative maintenance activities, the deterioration of the road is slowed down 
considerably, as can be seen in the graph below (arrow 3). Consequently, corrective maintenance 
is required less frequently (arrow 1) leading to reduced overall maintenance costs, and the road is 
generally in better condition, resulting in lower travel times and costs. 
 

                                                 
2 The term “preventative” maintenance should not be confused with the “preventive” maintenance type as used in Nepal. 
This term is used here to define maintenance activities aimed at preventing (more serious) damage to the road, as 
opposed to corrective maintenance that is aimed at repairing damage that has already occurred. 
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Figure 3: Preventative maintenance 
 
The additional costs of such continuous preventative maintenance are more than compensated by 
the cost savings as a result of the delayed need for corrective maintenance and the decrease in 
the loss of investment in the road. The impact of preventative maintenance on the loss of asset 
value is depicted in the graph below. 
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Figure 4: Impact of preventative maintenance of asset value 

 
The natural tendency is to focus maintenance activities towards those roads that are in poor 
condition, thus bringing them back to a better condition through periodical corrective maintenance, 
and reducing travel costs and times. It is commonly believed that this strategy will have the highest 
impact on the condition of the rural road network, as those roads forming the problem are 
addressed. However, this point of view does not take into account that road conditions change 
over time, and that the higher investments required for roads in poor condition result in a shorter 
road length being attended, whilst the roads in good to fair condition remain unattended and thus 
deteriorate at a higher rate. From an economic point of view, therefore, the best option is to 
prioritise investments in the maintenance of roads that are in good to fair condition3, applying 
preventative maintenance and thus slowing down the loss of asset value. This tends to entail less 
costly conservation measures that allow a greater length of roads to be maintained, resulting in a 
larger length of roads being in good to fair condition at the end of the exercise. Any funds 
remaining after investing in the preservation of the roads in good to fair condition can be spent on 
repairing roods in poor condition, which can subsequently enter into the preventative maintenance 
system. This is the main distinction between reconstruction and maintenance, that whilst for 
reconstruction it makes sense to focus on roads in poor to very poor condition, for maintenance the 
focus should lie on the roads that have not yet deteriorated. 
                                                 
3 In roads in poor condition preventive maintenance will not result in the same benefits, as the deterioration speed is 
already intensified due to previous damage, and preventive maintenance will only have a very minor impact. 
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1.3 MAINTENANCE TYPES IN NEPAL 
Different maintenance types are distinguished based on the nature of the activities involved 
(preventative or corrective, continuous or repetitive), their complexity (required equipment and skill 
levels), and their intensity (investment/km, spot improvement versus full reconstruction). In Nepal 
the following maintenance types are distinguished4: 
 
Routine maintenance refers to the continuous implementation of activities aimed at preventing 
damage to the road, together with some very minor (temporary) repairs. This maintenance type is 
generally carried out at a fixed cost per kilometre and does not require any skilled labour or 
equipment (only handtools). Activities include cleaning drains and culverts, clearing landslides, 
cutting vegetation and sometimes the filling of small potholes. 
 
Recurrent maintenance refers to minor corrective maintenance activities carried out at specific 
times of the year according to need. This maintenance type requires the preparation of a cost 
estimate and may require some skilled labour and equipment. Activities include repairs to drains 
and culverts, repairs to other physical structures, and repairs to the road surface and shoulders 
(filling of ruts and potholes, but also grading and dragging). 
 
Preventive maintenance refers to activities aimed at improving the protection of the road, and as 
such is aimed more at the immediate surroundings of the road rather than the road itself. This 
maintenance type is carried out according to need and has no specific frequency, and may require 
skilled labour and equipment. Activities include the protection of slopes from erosion, the repair of 
catchwater drains and check dams, the repair of retaining walls and other protective structures, 
and bioengineering activities. 
 
Periodic maintenance refers to major corrective maintenance activities carried out once every two 
to seven years depending on the nature of the road surface (black-top, gravel, earth) and the 
characteristics of the road. This maintenance requires the preparation of a cost estimate and 
definitively requires skilled labour and equipment. Activities include repairs to black-top surfaces, 
regravelling and repairs to steel structures. 
 
Emergency maintenance refers to the activities undertaken to open up a road after it has been 
blocked or cut unexpectedly, usually as a result of a natural disaster. It is aimed at reinstating 
vehicular movement and protecting the road from further damage through very basic measures. 
Returning the road to its original condition is not considered part of this maintenance type.  
 
Rehabilitation, upgrading and new construction are not considered to be maintenance types, 
and as such are booked under a different budget line than the above-mentioned measures.  

                                                 
4 These are defined in the Rural Road Maintenance Directive and the Rural Road Maintenance Technical Handbook 
prepared by DoLIDAR. 
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2. TEAM-BASED MAINTENANCE OF RURAL ROADS 
The maintenance types mentioned in the previous chapter cover the whole range of maintenance 
activities and are aimed to complement each other to delay and even halt the deterioration of rural 
roads. With the limited funding currently being allocated to maintenance, however, the synergy of 
these different maintenance types is not being achieved. Existing maintenance efforts tend to be 
limited to major periodic and emergency maintenance, whereby priority is given to roads in very 
poor condition rather than the roads that are still in good to fair condition. Especially the significant 
potential benefits related to continuous and preventative maintenance of rural roads that are still in 
good condition are being missed out on. There is therefore a clear need to stimulate the application 
of maintenance in roads in good to fair condition and the use of preventative maintenance types. 
This chapter aims to introduce team-based maintenance as a simple and practical means of 
implementing preventative maintenance, whilst taking into account the available human and 
financial resources at local level. 

2.1 MAINTENANCE TEAMS 
One very important characteristic of preventative maintenance is that it is continuous in nature. 
Damage cannot be prevented unless there is somebody there to prevent it, and as it is not known 
exactly when the damage will occur, a continued presence is required. Although certain countries 
have opted for a system where at specific times of the year maintenance workers are contracted to 
carry out preventative maintenance of the road, this still allows road deterioration to roam freely in 
the interlaying periods. Many countries, including Nepal, have therefore opted for a more continuous 
presence of maintenance workers, generally in smaller numbers than in the case of periodical 
interventions. For national and feeder roads in Nepal a system of preventative maintenance based 
on lengthworkers already exists, whereby each worker is allocated a specific length of road that he or 
she has to maintain, and a similar system has been proposed for the rural roads. 
 
Experience in various countries with the lengthworker system has shown that it can be very 
effective in applying preventative maintenance and slowing down the deterioration of the roads. 
However, experience has also shown the administrative burden of such a system to be very high, 
as each lengthworker needs separate contracting, supervision, planning, and inspection, thus 
resulting in the need for a large number of supervisors, increasing the cost of such maintenance. A 
second problem encountered has been that not every road section is the same, with some sections 
presenting much more problems than others. The amount of work to be carried out by each 
lengthworker is therefore different, with some being able to cope easily, and others having to work 
extra hours in order to finish the job. In some cases the lengthworker is not even able to finish the 
job and other workers need to be reallocated by the supervisor to assist. A final observation 
regarding the lengthworker system is that motivation is often low due to the individual nature of the 
work and the never ending workload. 
 
A variation of the lengthworker system has therefore been developed whereby the workers in a 
specific road are grouped together and are responsible as a team for the maintenance of the entire 
road, whilst for longer road sections different gangs may be formed within the team. This has the 
advantage that the administrative burden is decreased enormously, with contracting, supervision, 
planning and inspection taking place for the whole road at once. Also, the maintenance teams are 
able to reallocate their workers according to need, thus allowing them to allocate additional time to 
the more problematic road sections. An added benefit is that working in teams increases the 
motivation of the workers, as they have someone to talk to during the work and the amount of work 
seems more achievable if done together with others. 
 
These benefits are especially important in rural roads, which are generally earthen or gravel and 
tend to have very located problematic areas which require additional attention. Also, the local 
authorities responsible for these roads tend to lack sufficient human and financial resources to 
cope with the requirements of a lengthworker system. The team-based system has been very 
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successful in the countries where it has been applied, and in Latin America has become the norm 
for preventative maintenance, being applied in national, secondary and rural roads5. 

2.2 TEAM-BASED MAINTENANCE ACTIVITIES 
In determining the activities of the maintenance teams, the criteria has not so much been 
assignation of any specific maintenance type, but rather the assignation of specific activities within 
their competence. The main criteria here have been the use of unskilled workers and handtools (no 
equipment). Within the limits of these two criteria, the selected activities have been determined 
based on the needs perceived in the rural roads. 
 
The main objective of the maintenance teams is preventative maintenance aimed at ensuring the 
proper working of the road protection measures, specifically the drainage system and support walls, 
in order to avoid damage to the road and to allow the trouble-free use of the road. This basically 
consists of the clearing and cleaning of the road surface, shoulder and physical road structures. 
 
Preventative maintenance activities 

 
1. Clearing of obstacles and landslides 
2. Clearing drainage ditches 
3. Clearing drifts 
4. Clearing culverts  
5. Clearing bridges 
6. Clearing and cutting vegetation  
7. Clearing bank formations in the road shoulder  
8. Clearing loose material from slopes above the road  

 
 

   
 Clearing landslides Clearing drainage ditches 
 

  
 Clearing and cutting vegetation  Clearing culverts 
                                                 
5 Here it has been introduced and promoted by ILO, UNDP, World Bank, IADB (Inter American Development Bank), CAF 
(Corporación Andina de Fomento) and BCIE (Central American Bank for Economic Integration). 
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Apart from these purely preventative maintenance activities aimed at clearing obstacles to ensure 
the proper functioning of the road and the physical structures related to the road, preventative 
maintenance also includes minor repairs aimed at preventing more serious damage to the road. 
The maintenance teams are therefore also responsible for basic repairs to the road surface, 
shoulder and physical structures, all within the scope of the two criteria mentioned above. 
 
Minor repairs 

 
9. Repairing drainage structures 
10. Repairing ruts and potholes 
11. Repairing rills and gullies 
12. Repairing cuts in the road shoulder  
13. Repairing retaining walls 
14. Repairing the backfill over culverts (especially in the Terai)  

 
 

   
 Repairing ruts and potholes Repairing the road shoulder 
 

  
 Repairing retaining walls Repairing the backfill over culverts 
 
 
The above-mentioned activities are generally covered in any team-based maintenance system in 
any country. However, in the large majority of these experiences, the maintenance teams are 
allocated roads that have been recently rehabilitated or upgraded6, and which as a result have a 
very adequate set of drainage and other physical support structures that protect the road and 
merely require regular clearing and occasional minor repairs. In Nepal the situation is quite 
different, however, with many rural roads lacking suitable drainage systems and physical support 
structures, especially the newly opened up roads. The problem faced by the maintenance teams is 
therefore not so much the deterioration of the road protection measures, but the general lack of 
such measures. Without a proper drainage system to guide the water safely away from the road or 

                                                 
6 Generally as part of rehabilitation and maintenance programmes financed by regional development banks. 
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physical support structures to protect slopes and shoulders from collapse, the required repairs 
quickly build up and become impossible for the maintenance teams to resolve. Although such 
medium to major repairs could of course be carried out on a periodical basis as part of other 
maintenance arrangements, the prevention of such damage in the first place will always be more 
cost-effective. The activities the maintenance teams in Nepal are responsible for have therefore 
been extended to include the creation of basic road protection structures aimed at preventing 
damage to the road. These structures are very simple in nature, allowing them to be created by 
unskilled labour using hand tools and local materials, and once created they enter into the general 
system of clearing and minor repairs. 
 
Creation of simple road protection measures 

 
15. Creation of earthen side drains 
16. Creation of small stone-paved water crossings  
17. Creation of (temporary) diagonal diversion ditches 
18. Creation of dry stone retaining walls 
19. Protection of slopes by planting vegetation 

 
 

   
 Creation of side drains Creation of stone paved water crossings 
 

   
 Creation of dry stone retaining walls Protection of slopes by planting vegetation  
 
 
As can be seen from the list of activities mentioned above, the team-based maintenance activities 
encompass several of the maintenance types distinguished in Nepal. Routine maintenance 
activities are all included, as are those recurrent and preventive maintenance activities that do not 
require skilled labour, equipment or significant materials. Emergency maintenance is only included 
where the required intervention is small in nature. Periodic maintenance activities are not included, 
however, due to the scope of the work required and the need for skilled labour and equipment. A 
more detailed description of the different maintenance activities can be found in Annex 1. 
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Emergency maintenance to allow traffic to pass an exceptionally problematic section of the road 

2.3 TOOLS, SAFETY EQUIPMENT AND MATERIALS 
As mentioned earlier, one of the criteria used in determining the maintenance activities to be 
carried out by the maintenance teams was that these could be carried out using basic hand tools. 
The tools used by the maintenance teams are listed below, whereby certain tools are specific to 
the maintenance of roads in the Hills. Annex 2 contains a more detailed list of these tools, 
specifying the amounts required. 
 

Tools 
 
• Wheelbarrow 
• Hoe 
• Pickaxe 
• Shovel 
• Long handled shovel (for culvert cleaning) 
• Rake 
• Bush knife 
• Machete 
• Earth rammer 
• Large crowbar (Hills) 
• Sledgehammer and chisel (Hills) 
• Watering can 
• Pulling rope 

  
 
 

    
  Some of the tools used by the maintenance teams 
 
Apart from these hand tools, the maintenance teams also require basic safety equipment to ensure 
their safety and health. These safety items are listed below, whilst Annex 2 provides more detail. 
The safety vests mentioned below have the double function of making the workers very visible to 
road users (although this is less important in rural roads where traffic levels and speeds are low), 
as well as clearly identifying them as part of the maintenance team. 
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Safety equipment 
 
• Warning flags 
• Safety vest 
• Hat  
• Mask 
• Boots 
• Raincoat 
• First-aid kit 

 

    
 Some of the safety equipment used by the maintenance teams 
 
In the maintenance pilots the maintenance teams received a tool allowance for the purchase of 
these tools. This system is very susceptible to payment delays, however, and it is recommended 
that the tools and safety equipment be purchased by the contracting agency (DDC) and provided 
to the maintenance teams at the beginning of the work. The importance of providing good quality 
tools in sufficient number must be emphasized, as this greatly influences the productivity of the 
maintenance teams. The costs of tools and equipment only form a minor part of the overall 
maintenance costs, and any cost savings obtained by cutting back on quality or quantity of the 
tools will be nullified or even reversed by the decrease in productivity of the maintenance workers. 
The maintenance teams should further receive a small tool allowance for miscellaneous items and 
for the maintenance of the tools (new handles, sharpening of edges, etc.). 
 

In the maintenance pilots, the teams received a tool allowance as part of their advance 
payment for the purchase of the tools and safety equipment. The advance payment could 
only be processed once the contract had been signed, however, and this led to delays in the 
start of work as the maintenance teams had no tools to work with. It was therefore decided 
that the procurement and provision of tools and safety equipment by the contracting agency 
would be a better alternative, even allowing the use of these tools during the training, when 
the contract had not yet been signed. 

 
For certain activities materials are required (stones, gravel, gabion wire). In certain cases these 
can be obtained locally, but in other cases these will have to be provided to the maintenance 
teams (this generally involves the transport of materials from suitable locations to the road in 
question). It is recommended that these materials be provided directly by the contracting agency 
(DDC) on a need by need basis, to avoid problems in the estimation of the required materials at 
the beginning of the maintenance contract. It is important to stress, however, that the timely 
provision of such materials largely determines the effectiveness of the maintenance teams in 
affecting the required repairs to the road surface, shoulder and physical structures. 
 

In the maintenance pilots, some of the maintenance teams were working in gravel roads. To 
affect repairs to the road surface, sources of additional gravel were required. Although for certain 
roads natural gravel was available locally, for others it had to be transported from further away. 
The DDC was therefore requested to provide stockpiles of gravel along the roads in question. 



Team-based maintenance of rural roads - Conceptual guide 
 

13 

3. FORMATION OF THE MAINTENANCE TEAMS 
Before the maintenance teams can start carrying out the maintenance activities mentioned in the 
previous chapter, they first have to be formed. This entails the selection of the team members, the 
registration of the team and their training. This chapter will deal with these three aspects of team 
formation. 

3.1 TEAM SIZE 
Before starting with the selection of the team members, the size of the team should be determined. 
This is defined by the length of the road to be maintained and the number of kilometres a single 
maintenance worker is expected to be able to maintain on average, the so-called productivity rate. 
This productivity rate depends on the characteristics of the road, especially the road condition, 
topography, road surface type, traffic levels and existence of road protection structures. Roads in 
worse condition, located in steeper areas, with less durable road surfaces, with higher traffic levels 
or with fewer road protection measures in place, will require higher numbers of maintenance 
workers as a result of the productivity rate being lower (there is more workload per kilometre). A 
different productivity rate may be applied to different sections of the road if these are found to have 
very differing characteristics. It is recommended to use an average productivity rate of 2.5 km per 
worker, where this may be increased for roads in good condition, with little traffic, with little risk of 
erosion, or with sufficient road protection measures. This rate should be decreased for roads in 
poor condition, with higher traffic levels, at more risk to erosion or with insufficient road protection 
measures. An average productivity rate of 2.5 km per worker allows for the execution of general 
cleaning and clearing, minor repairs and the creation of basic road protection measures by the 
maintenance teams. As over time more and more of these road protection measures are created 
by the teams or by other actors, the need for this type of activities will decrease and a higher 
productivity rate may be used. Upon determining the actual size of the team, the number of 
workers calculated using the productivity rate and the road length should of course be rounded up 
or down to result in a whole number. 
 

In the maintenance pilots productivity rates were used of between 2 and 2.5 km per worker, 
which proved very adequate. Higher productivity rates have been used in other countries, 
but these experiences generally did not include the creation of basic road protection 
measures as was the case in Nepal.  

 
It is recommended that every road have its own team, thus facilitating the administration of road 
maintenance. However, where the road is very long and the team would be very large (over 20 
members), it is advisable to form two teams. Alternatively, where the road is very short and the 
team would be very small (less than 5 members), it is advisable to have a team cover different 
roads within the immediate vicinity of each other.  
 
Depending on the length of the road, the team may need to be divided into maintenance gangs, 
each responsible for a specific section of the road. This is done to avoid transport problems of the 
different maintenance workers from their homes to the part of the road they are working on. These 
gangs should have at least 3 members, however, to ensure the benefits of working together.  
 

In the maintenance pilots, four maintenance teams were formed with sizes ranging from 7 
members to 19 members for respectively a 17.6 km road and a 37.8 km road. In one case, 
the maintenance team was responsible for two roads in the immediate vicinity of each 
other. The teams were divided into 11 gangs, each responsible for a specific section of their 
road. The gang sizes varied from 3 to 7 workers. 
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3.2 SELECTION OF TEAM MEMBERS 
The identification of candidates for the maintenance team should be done by the Secretaries of the 
VDC’s through which the road runs, whereby the number of required candidates is based on the 
length of road in the VDC and the defined productivity rate. Selection criteria should be used to 
ensure the selection of the most suitable candidates. Suitability in this sense refers to both the 
ability of the candidates to perform the job well (technical criteria) as to the objectives of the 
contracting agency (DDC) to provide jobs and income to the vulnerable groups in society (social 
criteria). It is recommended to use the following criteria which were applied successfully in the 
maintenance pilots, although these may be amended to attain specific objectives of the contracting 
agency (DDC). 
 
Technical criteria 

 
• The selected maintenance workers must be between 18 and 50 years of age 
• The selected maintenance workers must be physically and mentally fit 
• The selected maintenance workers must live near the road to be maintained 

  
Social criteria 

 
• The selected maintenance workers must be unemployed 
• The selected maintenance workers must be from the poorest people of the VDC 
• At least 30% of selected maintenance workers must be women 
• At least 30% of selected maintenance workers must be Dalits or Janajati 
• Preference should be given to unemployed youth 

 
In the maintenance pilots, a total of 49 maintenance workers were selected. Sixteen of 
these team members are women, equalling one third of the total. This is lower than the 
minimum of 40% that was set in the pilots, but still very acceptable considering that it is 
complicated for women to accept full-time jobs in light of their many household related 
activities, and even more so in construction related activities working together with men.  

 
Once the candidates have been identified, these need to be approved by the contracting agency 
(DDC) before the maintenance team is formed. It is recommended to have an introductory session 
with all the candidates in order to ensure they are all aware of what is required of them and what 
they will receive in return (remuneration, insurance, etc.). Any members deciding they do not wish 
to participate can then still be easily replaced. It is also recommended to identify more candidates 
then required in order to have replacements at hand for such drop-outs, as well as in case any 
team members leave the team at a later stage. 
 

In the maintenance pilots, of the total 49 maintenance workers selected, 5 had to be 
replaced after the initial introduction workshop. A further 2 maintenance workers left their 
teams at a later stage due to family problems. 

3.3 REGISTRATION OF THE MAINTENANCE TEAM 
Once the selection of maintenance workers has been finalised, the team is ready to be registered. 
The registration is best done with the DDC or VDC, depending on whether the road concerned is a 
district road or a village road. Where team members are from different VDC’s, registration should 
always take place with the DDC. The registration of the team members with the DDC or VDC 
allows them to be contracted as a team rather than as individuals. This results in a simplification of 
the contracting and payment processes as less administrative procedures are required. 
 
The maintenance team should also elect the representatives of the team. Generally a Chairperson 
or Team Leader and Treasurer are elected, although in some cases a Secretary can also be 
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elected. The promotion of women into these functions should be promoted, stating that at least one 
of the representatives should be female. 
 

Of the four pilot maintenance teams, one of the Chairpersons was female. In the teams with 
male Chairpersons, the Treasurers were female. In the two teams with Secretaries, one 
was female and the other male. 

 
As part of the registration process, a bank account needs to be opened in the name of the 
maintenance team. It is recommended that two signatures be required to operate the bank 
account, thus preventing problems of the Chairperson or Treasurer running away with the money. 
For the opening of a bank account an initial inlay is generally required, and arrangements to cover 
this amount need to be made, either as part of the advance payment to the maintenance team or 
through a collection from amongst the team members.  
 

The pilot maintenance teams were required to provide an initial inlay for the opening of a 
bank account, varying from NPR 1,000 to NPR 5,000. For some teams the collection of 
these amounts from amongst the team members proved difficult, leading to some delays in 
the opening of the bank accounts and the receipt of the advance payment. 

3.4 TRAINING OF THE MAINTENANCE TEAM 
After registration of the maintenance team and the opening of a bank account, the team is ready to 
be contracted. Before they start work, however, they require a basic training. This training should 
encompass the technical issues involved in the maintenance contract (how, when and where to 
implement the different maintenance activities), as well as the managerial aspects of the 
maintenance contract (how are the payments made, what documents need to be presented, etc.). 
 
This training can easily be carried out in two days, one day on the theoretical introduction to 
maintenance and team management, and one day on the practical implementation of the different 
maintenance activities. It is recommended to carry out the practical training in the road the team 
will be responsible for. The theoretical training requires a suitable room and may be given to more 
than one team at once, although it is recommended to hold it as close as possible to the road(s) 
concerned. 

THEORETICAL TRAINING 
The theoretical training is aimed at providing the maintenance workers with an understanding of 
the causes of road deterioration, in order that they better understand how to prevent these and the 
importance of the maintenance activities they are responsible for. A better understanding of why a 
certain activity needs to be done generally leads to a better execution of that activity.  
 
First of all, an introduction is given to the different road elements that make up a road. Attention is 
subsequently given to the role of water and traffic in the deterioration of these road elements, and 
the resulting effects on the lifespan and use of those roads. This is done using pictures depicting 
the different types of road deterioration, explaining the causes in each picture. This is followed by 
an explanation of the different maintenance activities and their role in slowing down or halting the 
road deterioration introduced earlier. For this purpose, pictures are again used to show how the 
different activities are carried out, as well as to show the required end result (pictures showing the 
situation before and after). Finally, the different tools are introduced, explaining their use. This will 
be complemented by the practical training in which the participants will be required to practise 
executing the different activities.  
 
The second part of the theoretical training is aimed at the management of the team. First of all, the 
participants are explained what the benefits are of working as a team, both for themselves as well 
as for the contracting agency (DDC). The organisation of the different workers within the team or 
gang is also discussed for the different maintenance activities, explaining how some activities are 
best executed by having different team members execute specific tasks (e.g. one person loosening 
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the soil with a pickaxe, the other excavating the soil into a wheelbarrow, and the third removing the 
excavated soil to another location), whilst other activities can be carried out individually and team 
members can work side by side (e.g. cutting vegetation), or even carry out different complementary 
activities (e.g. excavating side drains and using the excavated material to fill ruts and potholes). 
The proper organisation of the workers and their tools is an important factor in increasing the 
productivity of the team, and sufficient attention should be paid to this. 
 
The final part of the training deals with the supervision, planning, inspection and payments. This part 
is aimed at explaining how often the supervisor will visit the teams and what he or she will do, how 
the workplans are determined and agreed upon, when the inspections will take place and what will 
be inspected, and how the payments will be made based on these inspections. Important issues to 
be included in this part of the training are the workplan and its format (see section 4.3) and the 
performance indicators and how these feed into the inspection reports (see section 4.4). Another 
important issue is the performance-based nature of the payments, whereby the exact amount 
depends on the inspection results rather than the number of days worked (see section 4.5). 
 

For the theoretical training of the pilot maintenance teams, PowerPoint presentations were 
used to show the pictures and other information. This requires electricity and certain 
equipment, however, not generally available at district level. It is also feasible to use printed 
photographs, and these may even serve to improve the discussion amongst the team 
members. Written text should be avoided as much as possible, as this excludes those 
maintenance workers that are illiterate. 

 
At the end of this training element, the maintenance team members receive a copy of the 
Implementation Manual for team-based maintenance7, which summarizes the issues dealt with. 
Throughout the training, participants are asked to share their views on road deterioration and 
maintenance, in order to create a common understanding of the role and function of the 
maintenance team. 
 

  
 Classroom training of maintenance workers  

PRACTICAL TRAINING 
The second day of training is aimed at providing the maintenance workers with some practical 
experience regarding the execution of the different maintenance activities. This training does not 
necessarily have to be carried out the day after the theoretical training, and the date can be set to 
best suit the maintenance team and trainer(s). The training is carried out in the road for which the 
team is responsible. It is possible to include different teams in the same training, although it is 
recommendable to carry out different training sessions for each team and road. An important 
aspect of this training is that sufficient types and quantities of tools are available to allow the 
different team members to practice in their use. This training could therefore also be planned to 
coincide with the handing over of the tools and safety equipment to the maintenance team. 

                                                 
7 “Team-based maintenance of rural roads - Implementation manual”, ILO, 2009. 
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In the maintenance pilots, the tools were to be purchased by the maintenance teams and 
were not yet available at the time of the training. As a result the maintenance team 
members had to use their own tools, severely limiting the possibility for each team member 
to practice with the different tools, as well as lessening the scope of the training, especially 
regarding the use of more specific tools. 

 
For the practical training it is important that a suitable location be found in the road concerned, 
where most if not all the different maintenance activities can be demonstrated and practised. This 
location should be identified beforehand and the team members should be asked to gather at this 
location in the morning. During the training, the different maintenance activities relevant to the road 
concerned are explained and demonstrated in detail, identifying the different tasks concerned. 
Here again the Implementation Manual for team-based maintenance should provide the basis for 
the training. It is important that all team members practise in the implementation of the different 
activities. Attention should also be given to the use of the proper tools and the proper use of these 
tools. 
 

In the implementation of the maintenance pilots it was found that in certain teams the hoe 
was used for most activities, whereas other tools would have been much more appropriate 
in certain cases. For throwing excavated material onto or away from the road, for instance, 
the shovel is a much more effective tool than the hoe. 

 

  
  Practical training of maintenance team members 

ORGANISATION OF THE TRAINING 
As mentioned before, the theoretical training requires a suitable location for the training, which 
should be identified and reserved beforehand. Also, the team members need to transport 
themselves to this training location, for which it is recommended to provide them with a small 
transport allowance. In the case of the practical training, the team members are expected to live 
close by to the road concerned, and the need for a transport allowance may only be necessary in 
the case of very long roads. Food and snacks should also be provided for both training days, thus 
avoiding that much time is lost with the participants leaving during the meal break to their homes or 
nearby shops for food. Lastly, if the training is carried out before the start of the maintenance 
contract, the team members do not yet receive any remuneration for their time, and it should be 
considered whether they should be paid for the time they spend in the training. This also depends 
on when the training is carried out, and whether it is likely that their participation in the training will 
cause them to miss other income generating opportunities. 
 
These two training sessions should not be seen as the only capacity building of the maintenance 
workers. The maintenance teams will need continued support for at least the first 6 months, and it 
is recommendable to do this for the first year in order to cover all the different seasons (see also 
section 4.3). During this period the maintenance teams should be visited regularly to ensure they 
are implementing the different maintenance activities according to plan and in the right manner. 
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These visits will need to be more frequent with new maintenance teams or when new activities are 
planned, but can become less frequent once it becomes clear that the teams are working properly.  
 
The training of the maintenance teams can be carried out by the DTO or DDC Engineers, or 
otherwise by trainers specifically contracted for this purpose. The regular visits to the maintenance 
teams can be carried out by the same people that did the training, or otherwise technicians from 
the DDC or VDC can be made responsible. In some countries graduate students have been used 
to provide regular supervision to the maintenance teams as part of their curriculum, resulting in a 
low cost alternative for the contracting agency and providing the students with valuable practical 
experience. The important issue is that the persons responsible have the time and transport 
facilities at hand to ensure timely and frequent visits. 
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4. CONTRACTING ARRANGEMENTS 
Once the team has been registered, it can sign the maintenance contract, and if it has already 
received its training, it will be ready to start work. Prior to the execution of the maintenance 
activities, however, a workplan has to be prepared on a regular basis, determining which activities 
should be carried out and in which part of the road this should be done. Subsequently to the 
carrying out of this workplan, the work carried out has to be inspected to ensure it is according to 
plan and properly carried out. This inspection will form the basis of the payments to be made to the 
maintenance teams. This chapter will go into these different aspects of contracting maintenance 
teams, after first explaining the concept of performance-based contracting and the importance of a 
suitable contract document. 

4.1 PERFORMANCE-BASED CONTRACTING 
Team-based maintenance is performance-based, which means that the maintenance team is paid 
based on the proper completion of the work agreed upon for a certain period, and not on the 
amount of time spent on that work. This has advantages for both the maintenance team and the 
contracting agency (DDC). For the contracting agency (DDC) it results in a lower administrative 
burden, as it does not need to control the daily attendance and productivity of the maintenance 
workers, but simply has to inspect the end result of the maintenance work and determine if this is 
according to the agreement. For the maintenance team it has the advantage that it has greater 
freedom in deciding what part of the day to work and whether or not to work extra hard and finish 
early, thus allowing them to arrange their time to best suit their other responsibilities.  

PERFORMANCE INDICATORS 
Such performance-based contracting requires the periodical preparation of a workplan defining the 
maintenance activities to be carried out and in which road sections to do so. It also requires that 
the desired end result be set for the different maintenance activities, in order that the performance 
of the maintenance team can be properly assessed. The indicators listing the desired end results 
for the different maintenance activities are referred to as performance indicators. The maintenance 
teams need to comply with these performance indicators with respect to the road sections and 
maintenance activities indicated in the workplan. Therefore, at the end of the period covered by the 
workplan, the work will need to be inspected to see if it is according to the agreement (types of 
activities undertaken, road sections worked in and performance indicators). A list of recommended 
performance indicators for the different team-based maintenance activities is given in Annex 5. 
Due to the simple nature of the performance indicators, their compliance can easily be monitored 
by the maintenance team prior to inspection.  
 
In other countries with more experience with the team-based maintenance concept, performance-
based contracting has been developed even further, in the sense that the maintenance teams are 
responsible for ensuring the proper condition of the different road elements at all times for the 
entire road. The preparation of the workplan thus becomes an internal matter for the maintenance 
team, and the contracting agency only inspects the different road elements at regular intervals to 
ensure all is in compliance with the performance indicators. This requires that the roads and the 
different road elements are in very good condition at the start of the contract8, however, so that the 
maintenance team can be made responsible to keep the road in the same condition.  
 
In Nepal, where most roads are not in very good condition and proper drainage and road protection 
structures are often lacking, the maintenance teams cannot be made responsible for keeping the 
roads in very good condition overall. Certain activities and certain road sections need to be 
prioritised, which requires the preparation of a workplan that determines what will be done and 
similarly, what will be inspected at the end of the planning period (whereby the compliance with the 
performance indicators will be limited to the road sections and activities indicated in the workplan). 
After a number of years it may be possible to evolve towards a real performance-based system, by 

                                                 
8 This is generally achieved by linking the maintenance programme to a road rehabilitation and improvement programme, 
often funded be regional development banks or bilateral donors. 



Team-based maintenance of rural roads - Conceptual guide 
 

20 

first having the maintenance teams prepare the workplans for approval by the contracting agency, 
and once the roads are in suitable condition, to expand the inspections to cover the entire road and 
all maintenance activities, basing the payments on the condition of the road as a whole. 

4.2 MAINTENANCE CONTRACT 
The core of the team-based maintenance system is the maintenance contract. This document 
stipulates the roles and responsibilities of both the maintenance team and the contracting agency 
(DDC), as well as any other partners (for instance the road users’ committee). It defines the 
activities the maintenance teams will be responsible for, the performance indicators they have to 
comply with, the remuneration they will receive in return, how the planning and inspections will be 
carried out, and the tools and safety equipment the teams will receive. This document should 
contain sufficient detail to ensure that all roles and responsibilities are well defined, whilst at the 
same time remaining simple enough for the team members to easily understand.  
 
It is important to remember that the contract is a legal agreement, and that the content should be 
understood and agreed upon by both parties. Such a legal document will provide the contracting 
agency (DDC) with security regarding the work to be undertaken by the team and the payments to 
be made to it, but at the same time will mean that any changes to the work and payments will 
require an addendum to the contract which has to be agreed to by both parties. 
 
Given the importance of the contract document, some time and effort should be given to the 
preparation of a contract template suitable to the district and type of roads in question, and 
possibly certain changes need to be made for roads with specific characteristics or requirements9. 
An example contract template is provided in Annex 3. 
 

In the maintenance pilots, the contract was signed between the ILO and the maintenance 
teams. This required the use of standard ILO contracts which are rather complex and 
contain many irrelevant standard clauses for this type of work. The contract included an 
annex with Terms of Reference, however, that stipulated the specific conditions of contract 
and formed the actual basis of the maintenance contract. The template given in Annex 3 is 
based on the Terms of Reference used in the maintenance pilots, providing additional detail 
where necessary and leaving out unnecessary sections. 

4.3 PLANNING OF THE MAINTENANCE WORK 
The planning of the maintenance work refers to the preparation of a workplan for a certain period, 
which needs to be completed by the maintenance team by the end of that period. It defines the 
activities to be undertaken and identifies the road sections in which these activities need to be 
carried out, and as such determines the quantity of work to be carried out. At the end of the period 
in question, the work is inspected by the contracting agency (DDC). 
 
Weekly workplans may be useful during the start-up phase when the maintenance teams are still 
receiving regular training and supervision, in order to ensure that their productivity is according to 
standard, and to familiarise them with daily and weekly planning of activities. It is recommended, 
however, to also prepare complementary monthly workplans during this period, which will allow the 
maintenance teams to become familiar with the planning of their activities based on a monthly 
workplan. The regularity of supervision visits to the maintenance team will decrease over time as 
they become more experienced, and the preparation of weekly workplans will become an 
unnecessary administrative burden for the contracting agency (DDC). It is therefore recommended 
to use monthly workplans, based on which the maintenance teams can prepare their weekly and 
daily planning themselves. 

                                                 
9 For example, additional activities may be included such as the maintenance of road furniture or the collection of road 
tolls for roads where this is relevant. 
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These workplans should be prepared by the contracting agency (DDC) in coordination with the 
maintenance teams. To facilitate the planning, a simple workplan format should be used in which the 
maintenance activities and road sections to be covered can be easily indicated. An example 
workplan template is given in Annex 4. The workplan lists the different maintenance activities as 
stipulated in the contract document, and covers the total road length in 500 metre sections. The 
general location of the road sections to be worked in are indicated in the workplan, whereas the 
actual location will be indicated in the field (for instance a certain 500m section is identified for the 
cleaning of culverts, whereas the actual culverts will only be located in specific locations within this 
500 m section). The workplans can be prepared for the maintenance team as a whole, or separate 
workplans can be prepared for each maintenance gang. It is important to include the location of 
identifying points in the workplan to assist both the contracting agency (DDC) and the maintenance 
team members to locate themselves in the road and on the workplan. This may be further facilitated 
by painting chainage indications on, for instance, rocks and electricity poles along the road. 
 

In the maintenance pilots, the planning was initially done for 100 m road sections, but this 
proved very complicated, both for the supervisors in preparing the workplan as well as for 
the maintenance teams in understanding the workplan, as it was very difficult to locate 
oneself in the road with that degree of accuracy10. It was therefore decided to increase the 
sections to 500 m and to generalise the location of the work to be done in the workplan, 
complemented by more accurate indications in the field. Identifying points were also 
included in the workplan to facilitate locating oneself in the road for both the supervisor and 
the maintenance teams. Finally, separate workplans were also prepared for each 
maintenance gang, thus shortening the road length for each plan and increasing the 
understanding by the different team members. 

TIMING OF ACTIVITIES 
In preparing the workplan, account should be taken of the timing of activities throughout the year. 
Whereas in the rainy season the attention should be focused on the proper working of the drainage 
system, guiding water away from the road and avoiding erosion, in the dry season this is of much 
less importance and attention can be given to other activities. Depending on the season, different 
maintenance activities should therefore be indicated in the workplan.  
 
In the period before the rainy season the maintenance activities focus on the preparation of the 
drainage system, slopes and road shoulder to allow the safe guidance of water away from the road 
and avoid erosion. This is continued during the rainy season, during which additional (temporary) 
measures are taken to avoid erosion and water stagnation and keep the road open. After the rainy 
season, the moisture content of the road is very suitable for affecting repairs to the road surface 
and shoulder, and the focus of attention will be on these activities, as well as clearing landslides 
and vegetation that form an obstacle for traffic. During the dry period, the work on the road surface 
and shoulder will continue, and will be complemented by repairs to the physical road structures. 
The proposed priority of the different maintenance activities for the different times of the year is 
given in Annex 5. 

TASK RATES 
The amount of work a maintenance team is able to carry out in a month will depend on the amount 
of work that can be carried out in one workday for each activity (the task rate) and the team size 
(which determines the number of available workdays). In defining the amount of work in the 
workplan, account should therefore be taken of the task rates for the different activities planned, in 
order that the estimated requirement of workdays is equal to the available monthly number of 
workdays. The table below gives some initial indications of task rates for the different activities, 
based on experiences from the maintenance pilots and from other similar programmes, and 
complemented by DoLIDAR work norms.  
 
 
                                                 
10 Milestones are generally not present in rural roads, and maps are outdated and do not indicate most rural roads. 
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Maintenance activities Amount/workday 
 
1. Clearing of obstacles and landslides 
2. Clearing drainage ditches  
3. Clearing drifts 
4. Clearing culverts  
5. Clearing bridges 
6. Clearing and cutting vegetation  
7. Clearing banks on shoulders 
8. Clearing loose material from slopes above the road  
9. Repairing drainage structures 
10. Repairing ruts and potholes 
11. Repairing rills and gullies 
12. Repairing cuts in the road shoulder 
13. Repairing retaining walls 
14. Repairing the backfill over culverts (especially in the Terai) 
15. Creation of earthen side drains 
16. Creation of small stone-paved water crossings  
17. Creation of diagonal diversion ditches across the road 
18. Creation of dry stone retaining walls 
19. Protection of slopes by planting vegetation 

 
3 - 4 m3 

100 - 200 m 
10-15 m2 
1 - 3 units 
½ - 1 units 
300-400 m2 

3 - 4 m3 
3 - 4 m3 
2 - 4 m3 

10 - 15 m2 
10 - 15 m2 

2 - 3 m3 
1 - 1½ m3 
2 - 3 m3 

20 - 40 m 
1 -2 m2 

20 - 40 m 
1 m3 

15 - 25 m2 

 
It is important to realise that these task rates are average values and are not absolutes. The actual 
productivity achieved will depend on the soil type, climatic conditions, characteristics of the road 
elements, transport distances for the required materials, etc. The incorporation of all these 
variables will require a great effort and will not necessarily make the resulting workplan more 
accurate. It is therefore recommended to use the task rates mentioned above as initial estimates 
and to evaluate the performance of the maintenance team compared to these rates. The task rates 
can subsequently be adjusted up or down.  
 
It is important that the workplan is treated with certain flexibility, however, as inaccurate estimates 
of the amount of work or the task rates may have important effects on the number of workdays 
required for the completion of the work. In addition, it may be necessary to adapt the workplan to 
unforeseen needs, such as the clearing of landslides. The principal issue is that the required 
workdays for the completion of the work are approximately equal to the available workdays from 
the team, whereby flexibility from both the maintenance team and the contracting agency (DDC) is 
required to ensure fairness in the consideration of the workplan at the time of inspection. 

4.4 INSPECTION OF THE MAINTENANCE WORK 
During the inspection, both the amount and the quality of work are evaluated. The amount of work 
is defined in the workplan, whereas the required quality of the work is defined in the maintenance 
contract through the performance indicators. The inspection is carried out on a monthly basis and 
coincides with the workplan period. At the same time that the inspection is carried out, the new 
workplan can also be discussed and agreed upon. The inspection should be carried out by the 
DTO or DDC Engineer or a trained technician.  
 
During the inspection the road sections indicated in the workplan are inspected with respect to the 
maintenance activities agreed upon. The rest of the road does not form part of the workplan and 
therefore does not need to be inspected. However, a general inspection of the road is required to 
make sure that there are no major problems, and that where these exist, they are being resolved 
by the maintenance team or have been reported to the DDC. 
 
For the inspection use is made of a simple inspection form (an inspection form template is given in 
Annex 7), in which the (non-)compliance with the workplan and performance indicators is indicated 
for each activity. Activities that are not included in the workplan and have not been carried out are  
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checked as being inapplicable. For the activities that do not comply in quantity or quality with 
respectively the workplan and the performance indicators, the nature of the non-compliance should 
be described.  
 
Based on the degree of non-compliance, it may be decided to apply a deduction to the monthly 
payment. It is recommended that a warning be given the first time, and that upon repetition a 
deduction be applied. It is recommended to use a certain percentage for this deduction, whereby 
the percentage depends on the degree of non-compliance, i.e. to be in line with the amount of work 
that has not been carried out (properly) by dividing the amount of work remaining by the total 
amount of work planned.  
 
The application of deductions can be unpleasant, but may be necessary to ensure that the 
maintenance teams work according to standard. Care should be taken, however, that the lack of 
compliance is not a result of overzealous workplans instead of underachievement by the 
maintenance teams. In the case a deduction is applied, the amount is indicated in the inspection 
form, as is the final amount to be paid to the maintenance team.  
 

In the maintenance pilots, the work of certain maintenance gangs was found to be 
unsatisfactory, especially compared to the other gangs in the same road. They were given 
a warning, but after the work was again found to be unsatisfactory, it was decided to apply 
a deduction to their monthly payment. Afterwards the work was found to have improved. 

 
The inspection forms may be prepared separately for each maintenance gang, thus allowing the 
deduction to be applied separately to each gang. It is, however, also possible to prepare the 
inspection report for the team as a whole, indicating in which sections problems with the work were 
identified, thus leaving it to the maintenance team to decide how to spread the deduction among its 
members. In each case the deduction will be proportional to the amount of work left unfinished. 
The results of the inspection as well as any deductions to be applied should be discussed with the 
maintenance team members, and the team leader and maintenance inspector are both required to 
sign the inspection report. 
 

In the maintenance pilots, workplans were prepared separately for each maintenance gang, 
each of which was responsible for a specific section of the pilot road. The inspections were 
also carried out separately for each gang, and any deductions applied only to the gang 
concerned. This implied only a slightly higher administrative burden than the practice of 
workplans and inspection forms for the team as a whole, and made the workplans and 
reports easier to understand for all concerned. 

4.5 PAYMENTS 
The payments to be made to the maintenance teams consist of different parts, including the 
salaries for the maintenance workers and some allowances. For the salaries, it is recommended to 
use the district wage rate multiplied by the number of foreseen workdays per month. It is 
recommended to have the teams work full-time on a six-day per week basis, which would equal 25 
days a month on average. These salaries should be paid out at the end of each month after 
inspection of the work, and any deductions should be applied only to these monthly salary costs. 
 

In the maintenance pilots the maintenance teams in Dhanusha and Ramechhap initially 
received monthly payments of respectively NPR 4,625 and NPR 5,125 per person, based 
on 25 workdays per month and the official district wage rates of respectively NPR 185 and 
NPR 205 per day. With the increase in the new financial year of the district wage rates to 
NPR 250 in Dhanusha and NPR 230 in Ramechhap, the monthly payments were increased 
to respectively NPR 6,250 and NPR 5,750 per person. 
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One of the principal allowances to be included is the tool and safety equipment allowance. 
Considering that the tools and safety equipment will be provided by the contracting agency (DDC), 
this allowance need only cover the maintenance of the tools and certain miscellaneous costs. It is 
recommended to put this allowance at 1% of the annual salary costs of the maintenance team. 
 

In the maintenance pilots the maintenance teams received a tool allowance for both the 
purchase and maintenance of tools and safety equipment. To cover the purchase costs, the 
allowance was put higher at approximately 10% of the annual salary costs. 

 
A second allowance is the transport allowance, which serves to cover the costs of transport of the 
Chairperson and Treasurer or other members of the maintenance team to the DDC office, local 
bank and tool (repair) shops, as well as to provide a lump sum to the individual team members to 
cover the costs of transport between their homes and the work sites. It is recommended to set this 
transport allowance at 5% of the annual salary costs for the maintenance team. 
 
A final allowance is regarding the creation of an insurance fund for the team members. To ensure 
that any work-related injuries incurred by the team members can be suitably treated by a doctor, 
an insurance fund is created and transferred to the maintenance team. Team members can make 
use of this fund to refund any medical bills they have that are related to work injuries. An 
alternative to this allowance is to insure the maintenance workers with an insurance company, but 
this will require an insurance company which allows frequent changes of maintenance workers 
(team members may change, and team members may send replacements in case they are unable 
to work) and pays out promptly (experience with such insurance schemes exists with the 
lengthworkers in the national and feeder roads). In case an insurance fund is opted for, it is 
recommended to set the amount at 5% of the annual salary costs for the maintenance team. 
 
The allowances should be paid out at the beginning of the contract as an advance payment for the 
entire year, as the use of these allowances will not be spread out evenly over the year. Especially 
in the beginning the team will incur higher transport costs as a result of having to travel for the 
purpose of registering, opening a bank account and signing the contract.  

TIMELY PAYMENTS 
It is important that the different payments are made in a timely manner. The maintenance workers 
are generally from the poorest of society and do not have access to capital or credit to cover 
investments or prolonged periods without income. It is therefore important to provide the 
maintenance teams with sufficient start-up capital for the initial investments and to ensure that the 
monthly salary payments are made in time to allow the team members to cover the costs of living 
for themselves and their families. 
 
The advance payment including the different allowances should be made as soon as possible after 
signing the contract to avoid delays due to the inability of the maintenance teams to cover the initial 
costs of transport or opening a bank account. If possible a cheque should be prepared beforehand 
and handed over upon signature of the contract. A delay between the signing of the contract and 
the start of work may give sufficient time for the advance payment to be made, but this implies that 
the team members will be without employment during this period, and this may cause them to look 
for other income sources and leave the team. 
 

In the maintenance pilots the payments were made by bank transfer and the maintenance 
teams were required to open a bank account before the advance payment could be 
received. This proved difficult for some teams as the banks required an initial inlay of up to 
NPR 5,000 in order to open a bank account. Also the transport costs related to the 
registration of the maintenance team, signing of the contract, visits to the bank, and visits to 
local tool shops required an initial investment by the maintenance teams which caused 
delays in certain cases.  
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The monthly payments are made at the end of the month, once the work has been inspected and 
the payment approved. The timeliness of these payments is possibly even more important, as 
these are used by the team members to cover the costs of living for themselves and their families. 
Large delays in receiving these payments may force them to leave the teams in search of other 
income opportunities to allow them to purchase their daily needs. Due to the administrative 
processes generally required for these payments, which can only be started once the payment 
amount has been approved in the inspection report, delays in transferring these payments on a 
monthly basis are difficult to avoid. 
 
It is therefore recommended to use a different system, whereby the monthly payments are made in 
advance on a quarterly basis. The maintenance teams may only withdraw this money, however, to 
the amount as approved in the monthly inspection report. At the end of the three-month period, 
they will be required to submit a bank statement and the three inspection reports related to that 
period, based on which the proper use of the funds can be assessed and the next quarterly 
instalment can be made. Any deductions applied during this period can be deducted from the next 
instalment, which will thus be complemented by the funds remaining in the team’s bank account. 
This payment system ensures timely payments to the maintenance teams (they are able to 
withdraw the funds the moment they receive the inspection report) and eases the administrative 
burden for the contracting agency (DDC), which only needs to process payments every three 
months. The amounts involved in team-based maintenance are low, and as a result the risk of 
abuse are not very great, with the benefits of fixed long-term employment and incomes far 
outweighing the potential benefits of misusing a one-time quarterly instalment. 
 

In the maintenance pilots the payments were initially made on a monthly basis. The 
processing and transfer of payments generally required 3-4 weeks, which meant that the 
teams received their payment nearly a full month after the period in question. The payment 
system was subsequently changed to have advance quarterly instalments made at the 
beginning of the three-monthly period. This meant that the instalment would generally arrive 
at the end of the first month, just in time for the first monthly payment. The second and third 
monthly payment were also made on time, after which the bank statement and inspection 
reports were submitted by the team for the next quarterly instalment to be made, which was 
again made on time for the next monthly payment. The use of the funds by the 
maintenance teams was found to be in strict concordance with the inspection reports, with 
no signs of abuse found. The lower administrative burden was also much appreciated by 
the ILO administrative staff. 
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5. COSTS AND FINANCING OF THE MAINTENANCE TEAMS 
An important aspect of maintenance is the cost, as well as how this cost should be covered from 
available funding. This chapter will briefly go into the cost of team-based maintenance, followed by 
an identification of possible funding sources available to DDC’s for financing the team-based 
maintenance of rural roads. 

5.1 COSTS OF TEAM-BASED MAINTENANCE 
The costs of team-based maintenance include direct costs such as the contract costs, including the 
monthly salary payments and the different allowances, but also other direct costs such as the costs 
of tools and equipment to be provided to the maintenance teams. But there are also indirect costs 
such as the costs of selecting and training the maintenance workers, as well as the supervision 
and inspection of their work. This guide will deal mainly with the direct maintenance costs, 
however, and only briefly touch upon the indirect costs. 

DIRECT COSTS 
The main direct costs are the monthly salary payments to the maintenance team. As mentioned, 
these are based on the district wage rate and the number of workdays per month. Based on an 
average district wage rate of NPR 240/day, the average annual wage rate per worker can be 
estimated to be NPR 72,000 based on 25 workdays a month. 
 
As described in section 4.5, the different allowances are calculated as percentages of this annual 
wage rate. Per worker these allowances would then be as follows: 
 

• Tools & Equipment allowance (1%) - NPR 720 
• Transport allowance (5%) - NPR 3,600 
• Insurance fund (5%) - NPR 3,600 

 
In addition, the cost of purchasing the tools and equipment for the maintenance teams should be 
considered a direct cost. Based on the amounts and types of tools to be purchased, and their costs 
as encountered in the pilot districts of Ramechhap and Dhanusha, this cost may be estimated to be 
approximately 10% of the annual wage rate. The exact percentage may vary per district, depending 
on their accessibility to markets and the resulting impact on the cost of tools and equipment. It must 
be noted that the wheelbarrows form a significant portion of the tools cost (almost 40%). In this 
calculation the tools are also expected to only be used for one year, whereas in reality a number of 
tools may be used for more than one year, especially if they are well maintained, thus decreasing the 
overall cost. It must be repeated, however, that the tools and equipment form only a fraction of the 
total cost, and as such cost savings on tools and equipment as a result of purchasing smaller 
amounts, lower quality, or not replacing worn tools, will have little effect on the overall costs, whilst 
having a significant negative impact on the productivity of the maintenance teams and thus on the 
effectiveness of the investment. For the estimated annual wage rate per worker of NPR 72,000, the 
tool allowance per worker would then come to NPR 7,200. 
 

In the maintenance pilots, the costs of the tools and equipment were found to be just under 
10% of the annual salary costs, with the cost of tools and equipment being much lower in 
Dhanusha (Janakpur) than in Ramechhap. In Dhanusha, where the wheelbarrows were 
donated by the RCIW programme, the cost of tools and equipment excluding these 
wheelbarrows was as low as 5% of annual salary costs.  

 
The total direct cost of team-based maintenance of rural roads thus comes to approximately NPR 
87,000 per worker per year. To have an idea of the cost per kilometre, this needs to be divided by 
the average number of kilometres to be maintained by one worker (the productivity rate). In section 
3.1 it was already mentioned that an average productivity rate of 2.5 km per worker is 
recommended, to be adjusted according to the characteristics of the road in question. Based on 
this average productivity rate, the cost of team-based maintenance per kilometre per year would 
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come to approximately NPR 35,000. It is important to note, however, that a large portion of this 
cost is aimed at the creation of basic road protection measures, and that the need for such 
measures will decrease as they are created, thus leading to higher productivity rates and lower 
costs per kilometre as the teams focus more of their time on clearing and repairing existing road 
elements. It is therefore likely that after one or two years in operation, the maintenance workers will 
be able to maintain an average of 3 km, thus resulting in a yearly maintenance cost per kilometre 
of NPR 29,000. The table below compares this cost per kilometre per year to similar experiences in 
some other countries11. 
 
Country12 Average cost 

(US$/km/year) 
Road 

surface 
 
Nepal (team-based maintenance pilots) 
China (team-based maintenance pilots) 
Ecuador (national programme of maintenance microenterprises) 
Nicaragua (national programme of maintenance microenterprises) 
Peru (national programme of maintenance microenterprises) 
Peru (national programme of maintenance microenterprises) 
Colombia (national programme of maintenance microenterprises) 

 
US$ 37513 
US$ 40014 
US$ 1,000 
US$ 600 
US$ 850 
US$ 750 

US$ 1,300 

 
Unpaved 

Paved 
Unpaved 

Paved 
Unpaved 

Paved 
Paved 

5.2 FINANCING OF TEAM-BASED MAINTENANCE 
As shown in the table above, the estimated costs of team-based maintenance in Nepal compare 
favourably with the costs in other countries. This is mainly a result of the lower daily wage rates in 
Nepal. But even with lower maintenance costs, the crucial issue is securing the funding necessary 
to cover these costs. The estimated long-term cost of team-based maintenance of NPR 29,000 per 
kilometre per year is very similar to the DoLIDAR standard for routine maintenance of NPR 30,000 
per kilometre per year15, and as such seems an acceptable cost. 
 
For the financing of maintenance, the following sources of funding exist: 

• Roads Board Nepal (RBN) - An annual amount is transferred to each district based on the 
length and surface types of the rural road network, and is aimed primarily at road 
maintenance, especially routine and recurrent maintenance. As such it is very suitable for 
funding team-based maintenance. Current allocations to DDC’s vary from a minimum of 
NPR 1 million to as much as NPR 3.2 million, with a total of NPR 95 million transferred to 
DDC’s over the 2008/2009 financial year. These amounts would at least allow for the 
funding of team-based maintenance in some 35 - 110 km of rural roads, covering some of 
the main rural roads in each district.16 

• Block grants to DDC’s - This is the most important funding source for rural road 
investments by DDC’s. There is no separate allocation for maintenance, however, and most 
of this funding is currently used for new construction, upgrading and rehabilitation. These 
grants could provide more than sufficient funding to complement the RBN funding for team-
based maintenance, however. 

                                                 
11 For Nepal the cost based on 3 km per worker has been used, in order to be more comparable to the experiences from 
other countries where the activities did not include the creation of basic road protection measures. 
12 The data from China was taken from: Cartier van Dissel, S., Team-based routine maintenance of rural roads - Guide 
for Communication Bureaus in the formation, contracting and supervision of routine road maintenance teams, World 
Bank/PPIAF, 2008. The data from the other countries was taken from: Cartier van Dissel, S., Team-based routine 
maintenance of rural roads - Experiences from Latin America, World Bank/PPIAF, 2007. 
13 Based on an exchange rate of US$ 1 = NPR 77.7 (September 2009). Including the creation of basic road protection 
measures, the cost would come to US$ 450 per kilometre per year. 
14 Including the cost of safety equipment and based on an exchange rate of US$ 1 = CNY 6.83 (September 2009). 
15 Rural Road Maintenance and Rehabilitation Norms of DoLIDAR (2056), as indicated in Ramechhap DTMP 2007. 
16 The major part of the RBN budget goes to DoR for the strategic national and feeder road network, with a total of NPR 
518 million allocated compared to NPR 109 million to municipalities and NPR 95 million to DDC’s. Of the allocation to 
DoR, one third is spent on routine maintenance by lengthworkers, with almost all of the remainder spent on recurrent 
maintenance. 
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• Block grants to VDC’s - These are the main source of income of VDC’s and approximately 
30% of these grants is expected to go to rural roads, although mainly for new construction, 
upgrading and rehabilitation. This may provide an extra source of funding for the 
maintenance of rural roads, especially village roads 

• District Rural Road Maintenance Fund (DRRMF) - This fund is to be setup up at district 
level exclusively for the maintenance of the rural road network. Funding is to come from 
DDC funding sources, whereby counterpart funding will be provided by DoLIDAR (50% for 
routine maintenance). This can be a very useful form of allocating funds to maintenance, as 
well as obtaining additional funding. 

• Road projects and programmes - These internationally financed road projects generally 
focus on new construction, upgrading and rehabilitation, although they often include 
conditions for the maintenance of the rural road network. Most projects require the 
maintenance to be funded by DDC’s, although some include limited funding for 
maintenance. 

 
The amount of funding available to the DDC’s is not prohibitive for the financing of team-based 
maintenance of their rural road networks. Currently, however, the available funding is used almost 
entirely for new construction, upgrading and rehabilitation, leaving little funding for maintenance, 
and of the funding spent on maintenance, most is spent on periodic maintenance. As a result, 
almost all the available investment funds are spent on roads in poor to very poor condition, whilst 
the roads in good to fair condition deteriorate at a higher rate due to a lack of attention. The results 
of this approach are very clear: over 50% of the rural road network is thought to be in non-
motorable condition! With the rural road network increasing in length at an enormous rate due to 
the investments by DDC’s and VDC’s in new construction, this percentage is likely to increase 
even further as more and more roads deteriorate into non-motorable condition, and possibly at a 
faster rate than that roads are built or reconstructed. The result is that the asset value of the total 
rural road network is decreasing, despite the enormous increase in investments compared to 10 
years ago. 
 
This trend needs to be reversed, whereby the existing asset value is protected through the 
maintenance of those roads that are in good to fair condition, using remaining funds for the 
improvements and extensions of the road network. This is a similar approach as used in the 
national and feeder road network, where strategic roads are identified and kept in good condition 
through proper maintenance, complemented by road improvements. Where funding allows it, this 
strategic network is extended to include more roads, but always ensuring that the original roads 
are maintained. 
 
At district level such a strategic road network can also be identified, defined by the importance of 
the different roads in the district and the available budget. Where these roads are properly 
maintained and excess funding is used for their improvement, the strategic network can be 
regularly increased to include other priority roads as funding levels increase and maintenance 
costs for the strategic roads go down with a focus on less costly conservation measures. Only 
through such an approach can the full potential of investments in the rural road network be 
achieved. 
 
This guide does not pertain to go into the details of the definition of a district strategic road 
network, nor does it cover the whole spectrum of road maintenance types required for the proper 
conservation of that network. This guide simply provides an approach to cover the most basic 
types of rural road maintenance through local maintenance teams, whereby a significant impact on 
the protection and improvement of rural roads can be obtained at an acceptable cost, making it a 
very cost-efficient alternative to the current practice of construction-deterioration-reconstruction. 
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ANNEX 1 TEAM-BASED MAINTENANCE ACTIVITIES 
Preventative maintenance activities 
 
1. Clearing of obstacles and landslides - Clearing of obstacles and landslides up to 10m3 from the road 

surface, shoulder and the drainage system in order to allow normal vehicle transit and proper drainage of 
runoff water. 

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

3. Clearing drifts - Clearing drifts, causeways or other open water crossings of sediment and other material 
that may obstruct the free flow of water, in order to ensure proper drainage and the protection of the road. 

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

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

6. Clearing and cutting vegetation - Cutting and removing vegetation that grows in the road reserve, 
shoulder or surface and which impedes visibility, restricts normal traffic, restricts the flow of runoff water 
away from the road, or is damaging the road, drainage system or other road elements. 

7. Clearing bank formations on the road shoulder - Cutting of raised road shoulders where these 
impede runoff water from flowing away from the road. 

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

 
Minor repairs 
 
9. Repairing drainage structures - Affecting minor repairs to the drainage system to ensure their 

continued and proper working, including the placement of scour checks and the filling up of areas 
undermined by erosion. 

10. Repairing ruts and potholes - Filling ruts and potholes formed by traffic with compacted earth, stones 
and gravel (where applicable) in order to restore the uniform road surface, allow normal vehicle transit 
and avoid damage to the road base. This includes basic reshaping of the road to ensure a proper 
camber to drain water away from the road surface. 

11. Repairing rills and gullies - Filling rills and gullies formed by erosion with compacted earth, stones and 
gravel (where applicable) in order to restore the uniform road surface, allow normal vehicle transit and 
avoid damage to the road base, at the same time removing the cause of the erosion. This includes basic 
reshaping of the road to ensure a proper camber to drain water away from the road surface. 

12. Repairing cuts in the road shoulder - Filling and compacting cuts or depressions in the road shoulder 
to ensure that the road is not undermined. This is often complemented by the creation of basic dry stone 
retaining walls or the planting of vegetation. 

13. Repairing retaining walls - Replacement of loose stones and/or repair of gabion wiring in retaining 
walls, and clearing of the weep holes to allow proper drainage and avoid the wall from collapsing. 

14. Repairing the backfill over culverts - Placement of additional soil and/or gravel on the road surface 
over existing culvert pipes where these are close to the surface, in order to avoid them becoming 
damaged by traffic. 

 
Creation of simple road protection measures 
 
15. Creation of side drains - Creation of basic side drains in areas prone to erosion or the stemming of 

water, thus guiding water safely away from the road surface and avoiding undermining of the road. 
16. Creation of small stone-paved water crossings - Creation of small splashes to guide water from one 

side of the road to the other, with stone paving to protect them against damage by traffic or water. 
17. Creation of diagonal diversion ditches across the road - Creation of simple diagonal ditches to 

catch any water flowing over the road or in side drains and guide this to the downhill side of the road. 
These measures are often temporary in nature, and created only for the rainy period. 

18. Creation of dry stone retaining walls - Creation of basic dry stone walls against slopes to avoid cuts 
in road shoulders and landslides. Such walls may complement existing retaining walls. 

19. Protection of slopes by planting vegetation - Placing grass turf or other vegetative material obtained 
from areas close to the road on the shoulders and slopes of the road in order to avoid erosion and 
stabilise the soil. 
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ANNEX 2 TOOLS AND SAFETY EQUIPMENT 
Tools Purpose # Workers sharing 
 
Wheelbarrow 
Hoe 
Pickaxe 
Shovel 
Long handled shovel 
Rake 
Bush knife 
Machete 
Earth rammer 
Large crowbar 
Sledgehammer + chisel 
Pulling rope 
Watering can  

 
Transporting material to and from the worksite 
Excavating loose or soft soil or gravel 
Loosening hard soil 
Loading and throwing loose soil or gravel 
Cleaning culverts 
Spreading material  
Cutting vegetation 
Cutting thick vegetation 
Compacting soil and gravel 
Loosening, breaking or moving larger rocks 
Breaking larger rocks 
Assisting the worker with the shovel 
Carrying and spreading water  

 
2-3 
1 
2 
1 

2-3 
2-3 
1 
2 

2-3 
3-4 
3-4 
1-2 
2-3 

 
 
Safety equipment Purpose # Workers sharing 
 
Warning flags (set of 2) 
Safety vest 
Hat  
Mask 
Boots 
Raincoat 
First-aid kit 

 
Indicating the presence of workers ahead 
Identifying workers as team members 
Protecting against the sun 
Protecting against dust 
Protecting against sharp objects  
Protecting against rain 
Treating injuries 

 
3-4 
1 
1 
1 
1 
1 

gang 
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ANNEX 3 EXAMPLE CONTRACT TEMPLATE 

MAINTENANCE CONTRACT 
 

Between 
ENTER NAME OF DDC 

 
And 

ENTER NAME OF MAINTENANCE TEAM 
 

This contract describes the different aspects of team-based maintenance to be undertaken in Enter 
road name or description over a total length of Enter road length km, involving a total of Enter 
number of maintenance workers maintenance workers.  

TEAM BASED MAINTENANCE OF RURAL ROADS 
Team-based maintenance refers to the every-day maintenance of rural roads by local maintenance 
teams, including the clearing and cleaning of the different road elements, the carrying out of minor 
repairs and the creation of basic road protection measures, with the aim of ensuring the proper 
functioning of the different road elements and avoiding damage to the road. The maintenance 
teams are formed by local people living along the road, who are contracted by the DDC and 
provided with tools and safety equipment, and who work together to maintain the road. Based on 
their performance, which is inspected on a regular basis, they receive a monthly remuneration that 
is complemented by allowances for tools & safety equipment, transport and insurance. 

TEAM-BASED MAINTENANCE ACTIVITIES 
As mentioned above, the team-based maintenance activities to be carried out under this contract 
consist of cleaning and clearing activities complemented by minor repairs and the creation of basic 
road protection measures. As part of this contract, the following maintenance activities will be 
carried out: 
 
Preventative maintenance activities 
 
1. Clearing of obstacles and landslides - Clearing of obstacles and landslides up to 10m3 from the road 

surface, shoulder and the drainage system in order to allow normal vehicle transit and proper drainage of 
runoff water. 

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

3. Clearing drifts - Clearing drifts, causeways or other open water crossings of sediment and other material 
that may obstruct the free flow of water, in order to ensure proper drainage and the protection of the 
road. 

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

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

6. Clearing and cutting vegetation - Cutting and removing vegetation that grows in the road reserve, 
shoulder or surface and which impedes visibility, restricts normal traffic, restricts the flow of runoff water 
away from the road, or is damaging the road, drainage system or other road elements. 

7. Clearing bank formations on the road shoulder - Cutting of raised road shoulders where these impede 
runoff water from flowing away from the road. 

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

 
Minor repairs 
 
9. Repairing drainage structures - Affecting minor repairs to the drainage system to ensure their continued 

and proper working, including the placement of scour checks and the filling up of areas undermined by 
erosion. 
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10. Repairing ruts and potholes - Filling ruts and potholes formed by traffic with compacted earth, stones and 
gravel (where applicable) in order to restore the uniform road surface, allow normal vehicle transit and 
avoid damage to the road base. This includes basic reshaping of the road to ensure a proper camber to 
drain water away from the road surface. 

11. Repairing rills and gullies - Filling rills and gullies formed by erosion with compacted earth, stones and 
gravel (where applicable) in order to restore the uniform road surface, allow normal vehicle transit and 
avoid damage to the road base, at the same time removing the cause of the erosion. This includes basic 
reshaping of the road to ensure a proper camber to drain water away from the road surface. 

12. Repairing cuts in the road shoulder - Filling and compacting cuts or depressions in the road shoulder to 
ensure that the road is not undermined. This is often complemented by the creation of basic dry stone 
retaining walls or the planting of vegetation. 

13. Repairing retaining walls - Replacement of loose stones and/or repair of gabion wiring in retaining walls, 
and clearing of the weep holes to allow proper drainage and avoid the wall from collapsing. 

14. Repairing the backfill over culverts - Placement of additional soil and/or gravel on the road surface over existing 
culvert pipes where these are close to the surface, in order to avoid them becoming damaged by traffic. 

 
Creation of simple road protection measures 
 
15. Creation of side drains - Creation of basic side drains in areas prone to erosion or the stemming of 

water, thus guiding water safely away from the road surface and avoiding undermining of the road. 
16. Creation of small stone-paved water crossings - Creation of small splashes to guide water from one side 

of the road to the other, with stone paving to protect them against damage by traffic or water. 
17. Creation of diagonal diversion ditches across the road - Creation of simple diagonal ditches to catch any 

water flowing over the road or in side drains and guide this to the downhill side of the road. These 
measures are often temporary in nature, and created only for the rainy period. 

18. Creation of dry stone retaining walls - Creation of basic dry stone walls against slopes to avoid cuts in 
road shoulders and landslides. Such walls may complement existing retaining walls. 

19. Protection of slopes by planting vegetation - Placing grass turf or other vegetative material obtained from 
areas close to the road on the shoulders and slopes of the road in order to avoid erosion and stabilise the soil. 

 
Any repairs required to the road that are beyond the scope of the maintenance activities listed 
above, must be reported to the DDC. 

ROAD MAINTENANCE TEAMS 
The team-based maintenance activities described above will be carried out by road maintenance 
workers from the immediate vicinity of the road, who have been selected by the VDC Secretaries. 
These maintenance workers will form a road maintenance team which has to be registered at the 
DDC and has to open a bank account. The members of the maintenance team will elect a 
Chairperson and Treasurer. The Chairperson will sign the maintenance contract on behalf of the 
maintenance team, whilst the Treasurer will need to sign together with the Chairperson any 
documents related to the use of the bank account. The members of the maintenance team will work 
together to carry out the different maintenance activities in the road section they are responsible for.  

TOOLS AND SAFETY EQUIPMENT 
The maintenance team will receive tools and safety equipment from the DDC at the start of their 
contract, which will be used in the execution of the maintenance activities. The types and amounts of 
tools and safety equipment are described below. The safety vests should be worn at all times, and 
safety flags should be used to indicate where maintenance workers are working. The first aid kit should 
always be present at the work site. The maintenance team is responsible for taking proper care of all 
tools and maintenance equipment, and these should be returned to the DDC at the end of the contract. 
 
Safety equipment Purpose Quantity 
 
Warning flags (set of 2) 
Safety vest 
Hat  
Mask 
Boots 
Raincoat 
First-aid kit 

 
Indicating the presence of workers ahead 
Identifying workers as team members 
Protecting against the sun 
Protecting against dust 
Protecting against sharp objects  
Protecting against rain 
Treating injuries 

Enter numbers 
of safety 

equipment 
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Tools Purpose Quantity 
 
Wheelbarrow 
Hoe 
Pickaxe 
Shovel 
Long handled shovel 
Rake 
Bush knife 
Machete 
Earth rammer 
Large crowbar 
Sledgehammer + chisel 
Pulling rope 
Watering can  

 
Transporting material to and from the worksite 
Excavating loose or soft soil or gravel 
Loosening hard soil 
Loading and throwing loose soil or gravel 
Cleaning culverts 
Spreading material  
Cutting vegetation 
Cutting thick vegetation 
Compacting soil and gravel 
Loosening, breaking or moving larger rocks 
Breaking larger rocks 
Assisting the worker with the shovel 
Carrying and spreading water 

Enter numbers 
of tools  

TRAINING AND SUPERVISION 
The maintenance team will receive an initial training from the DDC regarding road deterioration, 
the execution of the different maintenance activities and the programming of these activities 
throughout the contract period. This training will be carried out before or just after signing the 
maintenance contract. Apart from the technical aspects, the training will also pay attention to 
certain management issues of the maintenance contract, including the proper understanding of this 
contract document, payments, workplans and performance indicators, working together as a team 
and the organization of team members and their tools and equipment. 
 
After the initial training and for the first 6 months of the contract period, the maintenance team will 
be visited regularly by a DDC engineer or technician who will provide the team members with 
further on-the-job training and will work out the workplan for the following period together with 
them. This workplan will form the basis for the activities to be undertaken, although additional 
activities may come up according to need. Increasingly, the maintenance team will be made 
responsible for working out the workplan, which will need to be approved by the DDC. 

INSPECTIONS AND PERFORMANCE INDICATORS 
The work carried out is assessed in monthly inspections. The quantity of work carried out is compared to 
the workplan for that month. The quality of the work carried out is also assessed during these inspections 
whereby the standard of the different road elements is evaluated and compared to the performance 
indicators that are defined below. If the quantity and quality of work complies with the workplan and 
performance indicators, the full monthly payment is approved. Where these do not fully comply with the 
performance indicators or workplan, a deduction may be applied. On the first occasion only a warning is 
given to the maintenance team. On the second occasion a deduction will be applied in line with the 
amount of work estimated to be unsatisfactory. Upon continued or grave lack of compliance with the 
workplan and performance indicators, the maintenance team may be requested to change certain 
members or the contract may be terminated. The inspection report will indicate any deficiencies found in 
the road, as well as the exact amount of any deduction applied and the resulting monthly payment 
approved for the maintenance team. 
 
Preventative maintenance activities 
 
1. Clearing of obstacles and landslides - The road surface, shoulder and drainage system are free of 

landslides and other obstacles.   
2. Clearing drainage ditches - The drainage ditches are clear and there is no stemming of water. 
3. Clearing drifts - The drift is clear and there is no stemming of water. 
4. Clearing culverts - The culverts are clear and water can flow freely. 
5. Clearing culverts and bridges - The area under the bridges is clear and water can flow freely. 
6. Clearing and cutting vegetation - The vegetation does not impede visibility or normal vehicle transit, 

nor does it restrict the flow of water away from the road or damage the road in any way. 
7. Clearing bank formations in the road shoulder - The raised banks in the road shoulder do not restrict 

the flow of water away from the road. 
8. Clearing loose material from slopes above the road - The slopes are free of loose rocks, stones and 

other loose material that may provide a hazard to road users. 
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Minor repairs 
 
9. Repairing drainage ditches and cross drainage structures - The drainage structures are able to 

perform their work properly and are not damaged or undermined. 
10. Repairing ruts and potholes - There are no potholes larger than 50 cm or ruts deeper than 10 cm, and 

water does not remain on the road surface. 
11. Repairing rills and gullies - There are no rills or gullies deeper than 10 cm. 
12. Repairing cuts in the road shoulder - All cuts are filled, compacted and stabilised. 
13. Repairing retaining walls - The retaining walls have no loose stones or broken gabion wire and the 

weep holes are clear. 
14. Repairing the backfill over culverts - The culverts are covered by backfill with a depth at least equal to 

a quarter of the culvert diameter. 
 
Creation of simple road protection measures 
 
15. Creation of earthen side drains - The created side drains are at least 20 cm wide and 15 cm deep, 

have no sharp curves and have a proper outlet. 
16. Creation of small stone-paved water crossings - Where water crosses the road stone-paved splashes 

have been created that ensure water does not flow onto the road. 
17. Creation of diagonal diversion ditches across the road - In areas subject to longitudinal erosion, 

diagonal diversion ditches have been created at regular intervals to guide the water away from the 
road. 

18. Creation of dry stone retaining walls - The created dry stone retaining wall is stable and the area 
behind it has been compacted. 

19. Protection of slopes by planting vegetation - The slopes and road shoulders prone to erosion have 
been planted with vegetative material. 

 

PAYMENTS AND ALLOWANCES  
The maintenance teams will receive an initial advance upon signing the contract which includes the 
following allowances: 

1. Transport allowance (5% of the total salary costs) to cover any transport costs incurred by 
the team members, especially the Chairperson and Treasurer, in travelling to their road 
section or to the District Capital. 

2. Insurance fund (5% of total salary costs) to cover any costs of work-related injuries. This 
fund is to be kept in the bank account of the maintenance team and only used to reimburse 
any costs made related to work injuries.  

3. Tool allowance (1% of the total salary costs) to cover the costs of maintaining the tools and 
safety equipment, as well as the purchase of any miscellaneous items.  

 
The advance will be followed by four quarterly installments, each covering three monthly payments 
(a total of 12 months of operation). These installments will be made at the beginning of each three-
month period and may be used to make monthly payments to the maintenance team members at 
the end of each month upon receipt of the monthly inspection report. The exact amount of the 
approved monthly payment to the maintenance team will be defined in the monthly inspection 
reports, taking into account any deductions applied due to non-compliance with the workplan or 
performance indicators. The monthly payments withdrawn from the bank account by the 
maintenance team may in no case exceed the amounts defined in the monthly inspection report, 
and any funds remaining from the different installments after the related monthly payments, will be 
discounted from subsequent installments.  
 

Installment Description Amount (NPR) 
1 Advance for transport, tools, insurance fund Enter amount 
2 Monthly payments for May/Jun/Jul Enter amount 
3 Monthly payments for Aug/Sep/Oct Enter amount 
4 Monthly payments for Nov/Dec/Jan Enter amount 
5 Monthly payments for Feb/Mar/Apr Enter amount 

TOTAL  Enter total amount 
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ANNEX 4 EXAMPLE WORKPLAN TEMPLATE 
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ANNEX 5 TIMING OF MAINTENANCE ACTIVITIES 
Before the rainy period 

 
• Clearing drainage ditches 
• Clearing culverts  
• Clearing bridges 
• Clearing drifts 
• Repairing drainage structures 
• Creation of earthen side drains 
• Creation of small stone-paved water crossings  
• Creation of dry stone retaining walls 
• Clearing loose material from slopes above the road  
• Clearing bank formations in the road shoulder  
• Protection of slopes by planting vegetation 
 

 
During the rainy period 

 
• Clearing of obstacles and landslides 
• Clearing drainage ditches 
• Clearing causeways 
• Clearing culverts  
• Clearing bridges 
• Repairing drainage structures 
• Clearing bank formations in the road shoulder  
• Creation of earthen side drains 
• Creation of diagonal diversion ditches 
• Creation of small stone-paved water crossings  
• Creation of dry stone retaining walls 
• Clearing loose material from slopes above the road  
• Protection of slopes by planting vegetation 
• Repairing ruts and potholes - only in major problem areas 
• Repairing rills and gullies - only in major problem areas 
• Repairing cuts in the road shoulder - only in major problem areas 
• Clearing and cutting vegetation - only in major problem areas 
 

 
After the rainy period 

 
• Clearing of obstacles and landslides 
• Repairing ruts and potholes 
• Repairing rills and gullies 
• Repairing cuts in the road shoulder 
• Clearing and cutting vegetation  
 

 
During the dry period 

 
• Repairing ruts and potholes 
• Repairing rills and gullies 
• Repairing cuts in the road shoulder 
• Repairing retaining walls 
• Repairing the backfill over culverts (especially in the Terai)  
• Creation of dry stone retaining walls 
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ANNEX 6 PERFORMANCE INDICATORS 
Preventative maintenance activities 
 
1. Clearing of obstacles and landslides - The road surface, shoulder and drainage system are free 

of landslides and other obstacles.   
2. Clearing drainage ditches - The drainage ditches are clear and there is no stemming of water. 
3. Clearing drifts - The drift is clear and there is no stemming of water. 
4. Clearing culverts - The culverts are clear and water can flow freely. 
5. Clearing culverts and bridges - The area under the bridges is clear and water can flow freely. 
6. Clearing and cutting vegetation - The vegetation does not impede visibility or normal vehicle 

transit, nor does it restrict the flow of water away from the road or damage the road in any way. 
7. Clearing bank formations in the road shoulder - The raised banks in the road shoulder do not 

restrict the flow of water away from the road. 
8. Clearing loose material from slopes above the road - The slopes are free of loose rocks, stones 

and other loose material that may provide a hazard to road users. 
 
Minor repairs 
 
9. Repairing drainage ditches and cross drainage structures - The drainage structures are able to 

perform their work properly and are not damaged or undermined. 
10. Repairing ruts and potholes - There are no potholes larger than 50 cm or ruts deeper than 10 

cm, and water does not remain on the road surface. 
11. Repairing rills and gullies - There are no rills or gullies deeper than 10 cm. 
12. Repairing cuts in the road shoulder - All cuts are filled, compacted and stabilised. 
13. Repairing retaining walls - The retaining walls have no loose stones or broken gabion wire and 

the weep holes are clear. 
14. Repairing the backfill over culverts - The culverts are covered by backfill with a depth at least 

equal to a quarter of the culvert diameter. 
 
Creation of simple road protection measures 
 
15. Creation of earthen side drains - The created side drains are at least 20 cm wide and 15 cm 

deep, have no sharp curves and have a proper outlet. 
16. Creation of small stone-paved water crossings - Where water crosses the road stone-paved 

splashes have been created that ensure water does not flow onto the road. 
17. Creation of diagonal diversion ditches across the road - In areas subject to longitudinal erosion, 

diagonal diversion ditches have been created at regular intervals to guide the water away from 
the road. 

18. Creation of dry stone retaining walls - The created dry stone retaining wall is stable and the 
area behind it has been compacted. 

19. Protection of slopes by planting vegetation - The slopes and road shoulders prone to erosion 
have been planted with vegetative material. 
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ANNEX 7 INSPECTION FORM 

INSPECTION FORM 
 General Information 

Inspection period (month)   

Name of inspector   

Date of inspection   

Road name and length   

Road section start and end  

Team leader's name   

Team leader's telephone number   

Inspection Results 

Maintenance activity 
In

 o
rd

er
 

D
ef

ic
ie

nt
 

N
ot

 
ap

pl
ic

ab
le

 

Problems to be corrected 

1. Clearing obstacles and landslides     

2. Clearing drainage ditches      

3. Clearing drifts     

4. Clearing culverts      

5. Clearing bridges     

6. Clearing and cutting vegetation      

7. Clearing banks on shoulders     

8. Clearing loose material on slopes      

9. Repairing drainage structures     

10. Repairing ruts and potholes     

11. Repairing rills and gullies     

12. Repairing cuts in the road shoulder     

13. Repairing retaining walls     

14. Repairing the backfill over culverts     

15. Creating side drains     

16. Creating stone-paved water crossings     

17. Creating diagonal diversion ditches     

18. Creation of dry-stone retaining walls     

19. Planting vegetation on slopes      

Conclusion 
Standard monthly payment (NPR)   

Deduction (NPR)  None  NPR 

Approved monthly payment (NPR)   

Signature inspector   

Signature team leader  



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 

 
 

 
 

 

 
Team-based maintenance of rural roads 

Conceptual Guide 
 
Team-based maintenance refers to every-day 
maintenance of rural roads by local maintenance 
teams, including the clearing and cleaning of the 
different road elements, the carrying out of minor 
repairs and the creation of basic road protection 
measures. The maintenance teams are formed 
by local people living along the road, who are 
contracted by the DDC and work together to 
maintain the road. Based on their performance, 
which is inspected on a regular basis, they 
receive a monthly remuneration that is 
complemented by allowances for tools & safety 
equipment, transport and insurance. 
 
The present guide provides a detailed overview 
of this approach that was piloted by the ILO in 
two districts: Dhanusha (Terai) and Ramechhap 
(Hills). Based on the lessons learned during 
these pilots, this guide has been developed to 
be used by DoLIDAR, DDC’s and rural road 
programmes in the introduction and implemen-
tation of team-based maintenance. It is the 
objective of this guide to promote labour-based 
preventative maintenance of rural roads with an 
aim of improving the general condition of the 
rural road network and creating local 
employment. 
 
This guide starts by looking at deterioration and 
maintenance of rural roads, followed by an 
introduction to team-based maintenance and the 
activities involved. It goes on to explain how the 
maintenance teams are formed and discusses 
the necessary contract arrangements. The final 
chapter looks at the costs of team-based 
maintenance and possible funding sources. 
 
This guide does not pertain to provide an all-
encompassing maintenance strategy. It presents 
a practical means of implementing cost-effective 
maintenance of rural roads in Nepal, aimed at 
the prevention of (serious) damage to rural 
roads, whilst taking into account the economic 
and human resources available at local level. 
Issues such as the prioritisation of roads, the 
allocation of funding to maintenance, and 
complementary road conservation measures are 
only dealt with superficially. 
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