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ABSTRACT

Rural road maintenance has received little or no attention in Zambia for a long time,
resulting in an adverse impact on the economy. Meanwhile Road Authorities have
continued to use traditional capital-intensive periodic and routine maintenance at the
expensc of scarce foreign exchange. The system has not performed well, hence the current

state of roads.

Labour-based methods for routine maintenance under the Lengthmen System used in
Kenya, Lesotho and other developing countries in the Sub-Saharan Africa have proved to

be technically and economically viable.

In this report the author examines the desirability of using the Labour-Based Lengthmen
System as an alternative to the existing capital-intensive methods in Zambia. This 1s done
through reviewing rural road maintenance in Zambia and then carrying out a comparative

analysis of the same between Zambia, Kenya and Lesotho

The comparative analysis shows that Zambia 1s not performing well when compared to
Kenya and Lesotho. Meanwhile, the Lengthmen System is more desirable compared to
other methods under the current economic conditions. Recommendations, based on the

comparative analysis, have been given to improve rural road maintenance in Zambia.
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CHAPTER ONE

1 INTRODUCTION

1.1 General

In the last two decades, there has been a shift in road planning away from major road

networks towards secondary and feeder roads, in a number of developing countries.

There 1s justified concern of governments and donors to invest the limited funds in the
most effective way or manner. This has led to useful developments in which planners view

and analyse rural roads (Edmonds, 1983).

In economic terms, rural roads are important elements of a road network. Without them
any idea of improving a country’s economy through the exploitation of agriculture is of
little hope. Edmonds further acknowledges that rural roads have someiimes been perceived

only in terms of their economic or strategic and political role, rarely in their potential for

social development.

Given the vanous financial, technical and administrative restraints of governments in the
Sub-Saharan Africa (Harral et al, 1983; Heggie, 1994) and in particular Zambia, it is clear

that the best one can hope for as far as rural road maintenance is concerned Is 2 minimurm

fevel of maintenance service.

There 1s no doubt whatever that, as far as section improvement and routine maintenance of

rural roads are concermned, labour-based methods, in general, provide the least cost

altemmative (Howe and Bantje, 1995).

With equipment-intensive maintenance, it is usually fuel, spare parts and foreign exchange
constraints, which restrict operations whereas in labour-based programmes, it is the tuimely

payment and close supervision which ensure proper maintenance. The system is therefore



1deal for implementation by local authorities, which lack sophisticated support services

required for equipment-based maintenance (Beenhakker et al, 1987).

Through a blend of research, experimental work and pilot projects, doubts especially
among engineers and planners as to the feasibility of labour-based methods have been
gradually resolved and the conditions under which labour-based methods represent the
most appropriate chotce of technique can now be specified (Hagen and Relf, 1988).
Moreover, labour-based methods have gained additional importance owing to the
international debt crmisis, the stagnation in capital aid flows, the dismantling of policies,
which previously had over-valued developing country currencies and the process of
structural adjustment. These developments have tended to strengthen the comparative

advantage of local resources, including labour, in relation to evermore-expensive imported

equipment.

In Zambia, rural road routine maintenance has received little or no attention for a long
time. While urban roads continue to be rehabilitated and maintained using equipment-
intensive methods, rural roads have remained unattended to and have deteriorated over the
years to the extent were they are impassable during the wet season. Rural roads play a
major role in facilitating agriculture in Zambia. It is therefore important that they are given
due attention in order to reduce the current adverse effects, which have fallen on the
farming community and the rural population at large. These include inadequate and high

cost of road transport services, and lack of affordable means of transport, which seriously

constrains rural economjc and social development.

Zambia’s Provincial and District Road Authorities have been relying on the traditional
capital-intensive methods for periodic and routine maintenance operations. This kind of
system has not worked well as it is difficult and expensive to maintain as alluded to earlier
on. Meanwhile, weak institutional arrangements and ineffective weak methods are negative

factors which also contribute to poor performance of rural road agencies (Thagesen, 1996).



Considering the lack of income opporturuties in many rural areas and the intractable
problems inherent in the deployment and operation of mechanical equipment for small-
scattered work, labour-based methods should be considered as the normal choice for rural
road maintenance works. However, the development of a labour-based capability for road
works 1s a long-term undertaking requiring considerable up-front inputs in technical
assistance and training. The future development of labour-based capability would also
benefit greatly from the transfer of expertise among SSA countries (Riverson et al, 1991;
Riverson and Carapetis, 1991; Tambatamba, 1999). Problems of supervision, the poor
motivation of workers and the inherent lack of flexibility of public sector operations, have
proven very difficult to overcome in force account work. Contract operation although not
without any problems, is a preferred altemative. The weakness of domestic contracting
capability in Zambia, 1s a major obstacle. Therefore, a long-term rural programme would
provide the opportunity to build up the capability of the domestic construction industry.
Policy decisions to favour the use of a labour-based lengthmen system for rural road

maintenance are therefore necessary.

Given the severe lack of resources at local level, rural road development in Zambia will
continue to require central funding, a large proportion of which will be provided from

external sources.

1.2. Aim of the Study

The aim of the study was to review the Rural Road Maintenance System in Zambia and
compare it with those of other Sub-Saharan African countries, in particular Lesotho and

Kenya.



1.3. Specific Objectives of the Study

The specific objectives of the study were;

a) To examine the desirability of using a Labour-Based Lengthmen System as an
alternative to the existing capital-intensive methods for rural road maintenance in
Zambia.

b) To produce recommendations for improving rural road maintenance tn Zambia.
1.4. Scope, Definitions and Limitations of the Study

The author discusses the suitability of using labour-based methods in rural road
maintenance. Although other fypes of maintenance are mentioned, emphasis 1s on routine

maintenance being the most neglected 1o Zambia.

Rural roads in this thesis refer to the public roads functionally classified below primary,
trunk or secondary roads in most countries. They include roads often descnibed as rural
access, feeder, agncultural and unclassified roads. They may include tertiary roads 1f lhese

are functionally grouped as rural roads as here defined.

Limitations of the study were mainly due to the prolubitively long distances between the
place of study (South Africa) and the countries studied in this thesis (Zambia, Kenya and
Lesotho). In fact, only written material was consulted in the case of Kenya. Other
limitations included financial and tirne constraints. Information in this report is valid for

the time of study (1999).
1.5. Study Approach
The following methods were adopted and used for carrying out investigations in this thesis;

- Study of literature, government and World Bank documents, journals, manuals, reports

and magazines.



- Collection of information on rural road maintenance systems for Zambia, Lesotho and
Kenya.
- Visiting labour-intensive sites in Zambia and Lesotho.

- Interviewing officers in charge of rural roads in Zambia and Lesotho.
1.6. Structure of the Report

The report starts with an introduction in chapter one which gives an overview of the state
of rural roads in the SSA and Zambia in particular, and how labour-based methods are

regarded for rural road maintenance in the current economic conditions.

The literature review in chapter two gives a general view of road maintenance and labour-
based methods. The suitability of labour-based methods for rural road maintenance is
outlined. The chapter also discusses the origin and various lengthmen systems practiced in

SSA.

To examine the suitability of labour-based methods and the lengthmen system in
particular, for rural road maintenance in Zambia, a review of Zambia’s rural road
maintenance (chapter three) was carried out. Since cross-pollination and horizontal transfer
of expertise 1s also vital among SSA countries, case studies of rural road mantenance on
two countries advanced in the application of labour-based techniques were also carried out.
The countries are Kenya and Lesotho, discussed in chapters four and five respectively. A
comparison of the three countries appears in chapter six. An analysis of the situation

follows in chapter seven.

Finally, the main findings and conclusions are outlined in chapter eight, which also

includes recomunendations for improving rural road maintenance in Zambia.



CHAPTER TWO

2 LITERATURE REVIEW

2.1 Road Maintenance-General Review

Highway maintenance 1s a problem affecting both nch and poor nations but the situation is

worse 1n developing countries 1n Sub-Saharan Africa (World Bank, 1988).

Another World Bank Paper (Cook et al, 1985) stated that low-volume rural road
maintenance typically suffers most from the institutional, financial and human resource
constraints hampering the maintenance of national highway systems. It further goes on to
say that the failure to maintain highways is tantamount to an act of disinvestment, for it
implies the sacrifice of past investment in roads. The loss of physical infrastructure is only
part of the picture. Not only do bad roads deter users or curb the volume of traffic, but also
raise the cost of road transport which is the dominant mode for both people and freight in
most countries. One unit of currency reduction in road maintenance expenditure can
increase the cost of vehicle operation by more than one unit of the respective currency.
[nsufficient spending for maintenance thus exacts hidden costs several times the cost of
maintaining and restoring roads. Road users bear the brunt of these additional costs, which

dwarf the savings to a road agency from deferring or neglecting maintenance.

In his book, Thagesen (1996) writes that the main causes of the road maintenance problem
in most developing countries are; insufficient funds, lack of foreign exchange, shortage of
qualified staff, absence of machines and spare parts, deficient institutional arrangements

and poor management capability.

The situation is serious since developing countries have lost precious infrastructure worth
billions of dollars through the detenoration of their roads. They are likely to lose billions
more if they do not immediately begin to do much more to preserve their roads (World

Bank, 1988). Large road networks, built at great expense, have been undermaintained or



received no maintenance at all, as 1s the case with most rural roads. Most rural roads now
need complete reconstruction and restoration to maintainable standard before any form of

meaningful routine maintenance can be established.

The urgency of the situation has not always been fully appreciated by most donors and
lending agencies, some having been readier to provide funds for new construction than
maintenance and restoration. New construction has sharp political visibility while

maintenance little glamour.

2.2 Rural Road Maintenance and Labour-Based Methods

As mentioned earlier, rural road maintenance typically suffers most as priority is given to
maintenance of national, urban and other paved roads. Maintenance responsibilities require
the development of community capabilities complemented by effective technical and
financial support from the central government. Lack of investment in rural road
maintenance has had adverse effects on the transport sector and on agriculture, forestry,

urigation and overall rural development (Dhir, 1995; ILO, 1996).

Many maintenance activities are carried out by labour using many technologies. Due to the
dispersed nature of most maintenance activities on rural access infrastructure, these
activities are best carried out by small local contractors, force account groups or self- help
efforts (Beenhakker et al, 1987). Since routine maintenance of all access road
infrastructure requires a small but continuous flow of resources over a large number of
separate points, labour-based is particularly cost effective where population is high.
Labour-based routine maintenance should be able to provide minimum level of
maintenance services to maximum number of kilometres of road as well as depending to
the minimum extent possible on external financial and material resources (Beenhakker et

al, 1987).



The main advantages of using labour-based methods in rural road maintenance are:

low overall cost

low capital costs

less foreign exchange requirements

more local employment

improved income distribution

flexibility to operate on many sites

development of local skills

appropriate use of local resources

local participation

large percentage of maintenance cost flows into the hands of the community; and

multiplier effect on other sociat and economic factors

(Beenhakker et al, 1987, Anderson et al, 1996; Thagesen, 1996).

However, there are other potential sources of problems that need to be carefully examined

with respect to the environment. These are:

motivated labour not available everywhere in sufficient numbers
labour-based works are management and supervision intensive
labour availability may vary according to season in terms of costs and sensitivity

competes with other rural development and agricultural activities

(University of Natal, 1999).



2.3 Labour-Based Routine Maintenance

2.3.1 Need for Rural Road Maintenance

The main reasons and need for rural road maintenance are;

- increasing the life of the road and therefore postponing the day of renewal
- reducing the vehicle operating costs and hence promoting public mobility
- reducing travel times, safety, regular movement and openness

(TRL, 1994; Anderson et al, 1996)

2.3.2 Basic Causes of Deterioration of Rural Roads

Deterioration is the worsening of the road over a long time due to vanous causes leading to
defects. The three most important deterioration types are;

- degradation of the carriageway

- erosion of the drainage system

- silting of the drainage system

The major causes causes of deterioration are rainfall, steep gradients, flat gradients, traffic

and vegetation.

2.3.3 Basic Maintenance Operations for Rural Roads

The basic maintenance operations for rural roads are routine maintenance, periodic and
emergency maintenance. These distinctions are important in setting priorities and planning,
organising, quantifying of maintenance work, estimations for funding purposes and
allocation to maintenance personnel (TRL, 1994; Anderson et al, 1996).

2.3.3.1 Routine Maintenance

Normally smali-scale operations with little or limited requirements are usually done over a

year. They mainly consist of unskilled activities, with the exception of grading. Most road



agencies usually contract out routine maintenance, as it 1s difficult to do the work
economically using direct labour or force account. Centralisation of road authorities makes
it difficult for them to control dispersed maintenance activities effectively. Small
contractors near the locations are likely to offer cheaper, reliable service and continuous,

steady workload (Beenhakker et al, 1987)

2.3.3.2 Penodic Maintenance

Under periodic maintenance, activities are carried out on a road or section after a number
of years (3-5 years) and require resources from the client to implement. Activities include
reshaping, installation, reconstruction of small structures, rehabilitation of major structures

and provision of grave} stocks.

2.3.3.3 Emergency Maintenance

Emergency maintenance involves sudden or unforeseen damages, e.g. washouts, serious

erosion, landslides, rockfalls etc.

Out of these routine maintenance can be shown to be the most cost-effective activity in the
road sector, along with emergency maintenance (Anderson et al, 1996). Its cost-benefit
ratio is normally far higher than for new construction or periodic maintenance roads (about
1% of the asset value per year). Failure to carry out proper routine maintenance can lead to
earth or gravel roads becoming unserviceable in a period as little as five years. The
consequence would then be total rehabilitation requirement at substantial additional costs
representing a rate of asset depreciation of up to 20% per annum. This cost-benefit
relationship in terms of the road asset alone is significant, without considering direct user

costs and consequences of delays and so on.

From the above, it is therefore imperative to give higher priority to routine maintenance in
terms of financial and physical resources, and management effort. Rehabilitation and

periodic maintenance can be adjusted within the balance of available funds.
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2.3.4 Rural Road Routine Maintenance Activities

Rural road routine maintenance activities (in order of priority) are;

- iospection and removal of obstructions and debris

- cleaning of culverts, including inlets and outlets

- cleaning and repairing of drifis and splashes, including inlets and outlets
- repairing of culvert walls and wingwalls

- cleaning of side drains and excavating to original size

- repairing and constructing of scour checks

- cleaning and repairing of mitre drains and excavating to onginal size
- filling of potholes and ruts along the camageway

- repairing of shoulders and slopes

- grubbing of edge and reshaping of carriageway

- cuting of grass

- cleanng of bushes

(Anderson et al, 1996).

2.3.5 Routine Maintenance Planning and Monitoring

Since routine maintenarice has to be cartied out along the entire road network (widely
scattered activities), it is not easy to control. Therefore it is important that the organisation
structure for the road agency is in line with the particular needs of routine maintenance so
that work can be carried out anywhere on the entire network at anytime. Also the prionties

must be established at particular times.
2.3.5.1 Prionties for Maintenance Activities
Drainage should always be considered first, since neglected drainage can quickly iead to

the deterioration of the road. The main objective is to ensure that rain water runs off the

road as quickly as possible while causing as little damage as possible. The condition of the
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road surface depends on the function of the drainage system. The workload on the

carriageway is therefore greatly reduced if the drainage system is in good shape.

The ROMAR Handbook (Anderson et al, 1996) suggests the following activities in their

priorities as follows:

a) Before the rains;

- clean culverts/splashes/bridges/dnifts
- clean mitre drains

- clean side drains

- repair side drains erosion and scour checks

b) Dunng the rains;

- Inspect and remove obstructions
- clean culverts

- clean side drains

- repair side drain erosion and scour checks

c) End of rains;

- fill potholes and ruts on carriageway

- reshape carnageway

- repair erosion on shoulders, on backslopes and in drains
- reinstate scour checks

- cut grass

d) Dry season;
- clear bush
- repalr structures

- repair carriageway



2.3.5.2 Work planning, supervision and monitoring

The following data or requirements (Anderson et al, 1996) are necded to develop a good

work plan:

the quantity of work to be carried out over a specified period of time
the work standards to be achieved

the resources ( of the contractor ) available

the productivity rates for each activity

supervisors and gang leaders (contractor only )

labourers (contractor only)

hand tools and measuring aids for gang leaders

simple equipment if necessary, e.g. tractor, towed grader etc

transport, bicycle, pickup for materal and supervision

Research has shown that supervision and monitoring labour-based routine maintenance is

more important than any technical aspects (Taylor, 1992). Thus supervision and

monitoring is very important and has the following purposes:

to ensure that work is carried out in accordance with the contract specification and
standards

to control the productivity at the site

to correct angd instruct where and when necessary

to be able to arrange for the operational inputs

to confrol costs

to receive sufficient feedback in order to prepare further bids

[t 1s also recommended (Anderson et al, 1996) that the site be visited weekly 1o order to:

collect reports from gang leaders
check the quality of work and discuss problems arising
carty out job training on site

issue instructions and work pians for subsequent week.
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2.3.6 Type of Contracts involving Labour-Based Rural Road Routine Maintenance

The type of contracts involving labour-based rural road routine maintenance includes;

- single length-person contracts for a road ( 1-2 kms )

- petty contract ( or labour group ) where a contract is given to a very small-scale
contractor who in turn employs a small team (5 to 10 ks )

- small-scale contract for a particular road ( 20 to 100 kms)

- small-scale confract for a specified road network ( 100 to 300 kms )

These contracts can be specified in different ways, i.e. standard, quantity-based and lump-

sum (Anderson et al, 1996).

a) Standard-based
The contract defines the standards of the specified road features that have to be maintained
over a certain period. The contractor has the responsibility of continuously assessing the

road conditions and maintenance work that needs to be done,

b) Quantity-based
The contract defines the exact quantity of work for each feature of the road to be

maintained over a specified period of time.

¢) Lump-sum-based
The contract defines the standards of the specified road features that have to be maintained
and the total amount of money (lump-sum) the contract covers over a specified penod of

time. This kind of contract is based on cost assumptions made by the client.



2.4 Labour-Based Routine Maintenance of Rural Roads under the Lengthmen

System
2.4.] The Lengthmen System

The Lengthmen System can be described as a form of road maintenance that involves the
allocation of various portions of the roads to specific individuals or small-scale contractors

for regular maintenance (Taylor, 1993).

The Lengthmen System is on contract basis between a govermment agency responsible for
rural roads and a local individual or small-scale contractor (normally residing close to the
infrastructure) to carry out all routine maintenance over a fixed length of the road using
hand tools. Hand tools may either be furnished by government or the contractor depending
on the agreement. Payment is contingent on satisfactory performance. The system operates
well in populated areas where the lengthmen contractors are close the road. Further, the
system is suitable for rural roads of low traffic volumes (<50 vpd), above which it needs

some help of light equipment. Lengthmen are motivated because of the income they eam.

Contracts of up to 2 km (for single-person contractors, as is the case in Kenya) and up to
40 km (for smali-scale contractors, as is the case in Lesotho) are given. The agency
responsible normally appoints supervisors who monitor the condition of the road, direct
operations, make reports and authorise payment upon satisfactory perforrnance (Anderson

et al, 1996).

The advantage of the Lengthmen System is that a continuous maintenance of the entire
road can be guaranteed at all times. It is cheap, requires lhttle training of workers and
requires no equipment (Howe and Bantje, 1995). About 85% of the costs are local, so the

money remains tn the country.

The length of the section to be maintained by each lengthman contractor depends on the

terrain, rainfall, traffic, vegetation, number of drains, quality of construction, type and size
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of road and gradients. Maintenance tasks (see section 2.3.4) vary according to the factors

above.

The standard set of tools is:

- hoe;
shovel;

- grass-cutter;

- bush knife;

- rake or spreader;

- wheel barrow (may be shared);

- earth rammer;

- tape measure;

- ditch template;

- spirit level (may be shared); and

- strings and pegs.

Transport is only required by supervisors (bicycles or pick-up depending on the distance

from the supervisor’s office or home).

However, the lengthmen system, like any other systems of maintenance has limitations. It
needs a lot of commitment in terms of supervision and timely payment. It may also be
subject to nepotism. Despite these drawbacks, it remains one of the most popular methods
of rural road maintenance using labour-based methods in some developing countries like
Kenya and Lesotho. The programmes in these two countries will therefore be discussed in

depth tn the chapters four and five respectively.

The Kenyan system involves single-person contractors who are employed on a contract
basis to carry out maintenance on specific sections of the road (Agingu, 1990). In Lesotho
contracts are given to small-scale contractors to maintain specific sections of the road. The
lengthmen system used depends largely on the country’s capabilities and environmental

factors.



However, uncertainty still exists over its effectiveness despite the fact that it has been in
use for almost two decades. The Kenyan Rural Access Programme (RARP/MRP) has a
total of over twenty years experience with the system and it is currently used on a network

of over 9,000 km of gravel roads throughout the country.

2.4.2 The Onginal Concept of the Lengthmen System

The oniginal concept was that the lengthmen should,;
- be recruited from the original construction gang
- be responsible for a fixed section of the road

- reside adjacent or close to the road

- work three days of their choice per week

- choose what work to do themselves

- be paid if the standard of the work of the section were satisfactory

Taylor (1993) notes that due to experience over time these fundamental principles have
changed. The need for close supervision and monitoring have been identified to be
important and cntical. The lengthmen (RARP Project in Kenya) were working in
uncoordinated ways and concentrating on less important work. There was no prioritisation
of activities. Drainage activities were especially neglected. This has led to the introduction
of headmen and overseers. Also working alone made the lengthmen complacent in their
work and hence needed further fraining. Correct scheduling of activities throughout the
year has been seen to be important. For instance, it is vital that lengthmen concentrate on
the cleaning of the drainage system in advance of the rain season. Lengthmen also needed
specific training and supervision for different activities. The original assumption that
lengthmen recruited locally would receive pressure from the community has pot worked in
practice as the community only gets aroused by major defects which imphes that the road

1s not undergoing maintenance (University of Natal, 1999).



2.4.3 Different Lengthmen Systems in Operation in the Sub-Saharan Africa

A number of Sub-Saharan Africa have had expenience with labour-based maintenance with
most programmes starting as pilot projects and have since grown into sustained national

programmes (ILO, 1990; ILO ASIST, 1999).

a) Kenya

The programme started in 1978 when the Techmology Unit of Rural Access Road
Programme (RARP) devised the system, whereby labourers living near the road (often
former construction workers on RARP projects) would be contracted to maintain a specific
stretch of the road on a semi-continuous basis. The lengthmen system was found to
compare well to the traditional equipment-based system in terms of physical output

because of its continuous nature.

Cuwrently, there are more 6000 lengthmen covering more than 9,000 km of roads for
routine maintenance. Maintenance units involve maintenance inspectors, overseers,
headmen and lengthmen. About 100 lengthmen cover a length of about 150 km. The cost is
about US$300/km per year. Studies carried out in Kenya (Taylor, 1992, 1993) show that
overseers spent more of their time travelling than supervising. The lengthmen were also
not utilised properly. These notions have however changed for the better through research

(Petts and Jones, 1989).

b) Botswana

Between 1980 and 1992 a district pilot project of labour-intensive road construction and
maintenance was run, modelled on the Kenya RARP. This was later developed into a
national programume including maintenance. Problems experienced were not exactly the
same as that of Kenya. Nevertheless, the lengthmen system maintained roads at an average

standard that was higher than that of roads maintained by the Roads Department with
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equipment (Howe and Bantje, 1995). Varnious alternative routine maintenance
organisations were tried out such as lengthmen supervised by technical assistants and gang
leaders on bicycles. Most of the districts in Botswana now operate in groups of
maintenance workers and a few on the single-person lengthmen system. People prefer to
work in groups of five under a team leader. These groups are called gangs. The team leader
would have attended a training course. Tasks are assigned and arranged to ensure good

productivity. Each group covers about 7 km of road at an annual cost of US$ 483/km.

The major problems are: weak and inconsistent management of trained staff, leading to
strong negative effect on productivity and problematic disbursement of funds from district

bank accounts (Howe and Bantje, 1995).

c¢) Lesotho

Lesotho started the system in 1984 under force account (Howe and Bantje, 1995). A
length-person was appointed to maintain 1-2 km of road, depending on the terratn. The
Regional Engineer’s supervisor, who visited the site on a weekly basis, depending on
transport availability, supervised hum. The planning and allocation of work was done as the
supervisor travelled along the road. The length-person was a full-tume employee and paid
on a monthly basis. The cost (including supervision and overheads) was about US$
1450/km per annum of which labour accounted for US$ 800/km (based on the average of

1.5 km per worker per year).

In 1994, the single-person system under force account was abandoned in preference to the
small-scale contractor system. A confractor is given 30 to 40 km of road to maintain on an
annual contract. The work is scheduled on a monthly basis by the contracts supervisor,
who also monitors the progress on a fortnightly or monthly basis. This programme is based
on task rates which are set by the client (Government of Lesotho-Labour Construction
Unit) and the number of worker-days per month. Suppose a contractor maintains 40 km of
road, the average number of worker-days he has available per month is based on 26.6

workers (40/1.5) working 22 days, or 587 worker days per month. Payment of the
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confractor 1s done on the basis of the actual work performed. The contract supervisor
measures the work at the end of the month and pays the contractor for the tasks covered

only. The annual cost is around US$ 1300/km.

d) Malawi

Malawi became aware of the district councils inability to maintain rural roads in the mid
1970’s. Road Improvement and Maintenance Units ( DRIMP units) were thus established
at a number of district councils in the early 1980°s. The roads were selected on fairly strict
economic criteria and were mainly village roads carrying 5-50 vehicles per day. The
methods and techniques used were similar to those used in Kenya. Each maintenance unit
has an offtcer-in-charge and a number of foremen based at sub-depots (Hagen and Relf,

1988).

The lengthmen system has been adopted, routine and perniodic maintenance being carried
out by gangs of 5-6 labourers under a foreman. Employed as maintenance contractors they
are still casual labourers, usually living adjacent to the road they are working on.

The main divergence from the Kenyan system is the prominence given to gangs. Each
labourer theoretically maintains 2 km. An overseer who keeps records and transmits

instructions is responsible for-supervising each gang.

e) Mozambique

Labour-based road construction and maintenance started in 1981 with the assistance of
NORAD and ILO. As construction work progressed, men were detached from the main
labour force and put to regular maintenance on the completed section as lengthmen. They
were employed on a full-time basis and each was responsible for the maintenance of a 1.6
km stretch of road. The system operated well on some sections such as the Lugela-Limbue
section, until withdrawal in August 1982. The major problems experienced were the heavy

rains in the wet season, which made work difficult for the lengthmen (Geddes, 1987).
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Political instability greatly contributed to the Jack of consistency in the programme. By
1990, Lengthmen were working for five days every week covering a length of 2.5 km each

for the maintenance of gravelled roads.

f) Tanzarna

Tanzania uses both the single-person and the gang systems. The gangs of 7 to 8 people are
assisted by headmen. The foremen or overseers visit the site twice a week. Tanzania and in
particular Mbeya have had better results from single-person contractors (MOW, 1987,
IL.O, 1990).

The major obstacles to most of the maintenance programmes are the high costs involved in
sustainability. Developing countries in the Sub-Saharan Africa are still struggling to
finance maintenance programmes even when using the economic lengthmen system and
are mostly donor aided. Supervision is also hampered by lack of vehicles in most district
councils. In this kind of scenario it is still imperative for governments to maintain or look

for maintenance systems, which are best and affordable (University of Natal, 1999).
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CHAPTER THREE
3 RURAL ROAD MAINTENANCE IN ZAMBIA

3.1 Country Background

Zambia 1s a landlocked southern African country. It has a surface arca of 752.614
square kilomeftres (see figure 3.1) and a relatively small population of about 9.5 million
people (1999). Zambia 1s highly urbanised with about 40% of its population living in
urban areas. It has an average population density of about |3 people per square
kilometre. The country 1s endowed with abundant land for agricultural expansion, a
resource base which includes minerals, abundant wildlife and a high tounsm potential
(Europa, 1999a, 1999b).

The present state and future development of its economy is supported by a multi-modal
transportation system operated through various infrastructure including roads, railways.
airways, inland waterways and pipelines. However, the road infrastructure is the most

significant in terms of network extent and dispersion across the country.

The total length of the road network was esumated at about 66,000 km, made up of
36,761 km of roads gazetted and designed under various functional classes and about

30,000 km of ungazetied roads (MCT, 1997).

The original infrastructure was developed during the first half of the century to access
mineral resources on the Copperbelt Province along what 1s locally known as the “line
of rail” between Livingstone in the Southern Province and Chingola on the Copperbelt
Province. Later, road and rail systems were extended to open up other parts of the

country and establish better communication links with Zambia’s neighbours, notably in

the north and east.

As the population has grown and new areas opened up to agriculture, the road network
has generally been extended. Currently, Zambia has one of the highest lengths of the

road network per capita in Africa (Jhala, 1999).
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3.2 Past and Current Performance

The Zambian economy has depended mainly on the mining industry and copper exports
in particular. About a third of the GDP and over two thirds of annual foreign exchange
eamning in the 1970's and 1980’s originated from the mining sector. During this period,
the National Development plans focussed on the construction of the road links to
neighbouring countries and from provinces to the capital, Lusaka. The length of the

road network increased but there was little money for road maintenance (MCT, 1997).

According to the Road Sector Investment Programme Document (MCT, 1997), the
production and price of copper declined gradually resulting in overall economic
decline. Over the 25 years since 1970, Zambia’s GDP per capita dropped from one of
the middle-income to one of the lowest in the World. The current account of the
balance of payments continued to deteriorate due to the shortfalls in export revenues,
delays in adjustment of imports, and mounting debt service requirements. Zambia 1s

now one of the most highly indebted countries in the World today.

Despite a significant portion of the running surplus being invested locally, the choice of
investiment projects or programmes did not reflect the long term comparative advantage
of Zambia, nor were the alternatives to copper (agriculture, tourism) adequately
considered. Copper revenue started dwindling, leaving the country with no alternative
foreign exchange generating activities nor sufficient foreign exchange to import raw
materals, equipment and spare parts to keep its import and capital-intensive sectors
running. The economic decline caused the deterioration of social and physical

infrastructure especially transport infrastructure.

The country recognised the precarious macro-economic situation and made several
efforts at reforming policies and formulating programmes to address the deteriorating
physical infrastructure. For example, in the Fourth National Development Plan (1989-
1993) (MCT, 1997), recognised the deterioration of the existing network as-a major
constraint to economic recovery. Until recently, either the implementation of these
policies and programmes was weak, or they were completely abandoned immediately.
However, since 1992 a more consistent and serious effort has been underway. Under

the Structural Adjustment Programme, the transport sector like the rest of the Zambian
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economy has had to operate within the context of the economic liberalisation founded
on the tripod of three key inter-related economic policy thrusts, i.e. deregulation,

commercialisation and privatisation.

The dilapidated state of Zambia’s transport infrastructure (see figure 3.2) is a serious
obstacle both economically in terms of growth, because of the country’s distance from

the export markets, and to poverty reduction, because of its widely dispersed rural

population.

Figure 3.2: A 1ypical slate of one of Zambia's nual roads in Central Province.
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3.3. The Transport Sector
3.3.1 Transport Sector and the Economy

In 1994, the Economic Report for Zambia indicated that the contnibution of the
transport sector to the GDP had fluctuated around 5% in recent years with the road
sector leading in 1990. Zambia’s economy seems to have impinged on the growth of

the transport sector as reflected in the stagnation of the sector’s contribution to GDP
(around 5%) MCT,1997).

The transport and communication sector further provides about 25,000 to 30,000
formal sector jobs which is about 6% of the total formal sector employment, of which

67% 1s accounted for by the transport sector alone.

There has been a general detenoration in road and railway infrastructure, making
certain parts of the country impassable especially during the rainy season. The situation
1s worse In the rural areas whose roads have received very little or no maintenance at all

since they were constructed (MCT, 1997, 1998).
3.3.2 Transport Policy

3.3.2.1. Past Policy

Prior to 1992 Zambia’s transport policy was based on the belief that the transport sector
should be viewed as a public utility, basic, essential and necessary to meeting essential
needs, and generating social benefits rather than profit. Ownership and funding were in

governments hands or at least subject to govemment control (MCT, 1997)

3.3.2.2 Current Policy Framework

The major thrust in the current transport policy is to promote and facilitate the
development of a more efficient transport-network and transport services, based on two

principal elements —privatisation and deregulation.
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The primary objectives (MCT, 1997) are to:

ensure the availability of sufficient resources from the private and public sectors

commensurate with the requirements of the economy

allocate available resources among modes to meet requirements at minimum cost to

society and

establish a system of pricing that will ensure a reasonable refurn on the transport

investment.

3.3.2.3 Rural Travel and Transport

At the time the data collechon was being conducted for this thesis, rural travel and

transport was going through a reform process. However, the Government’s views for
this sub-sector (M CT, 1999) were:

Establish an institutional framework for the development and management of rural
transport and travel in the country

Improve the planning, management and financing of rural road transport as well as
upgrading the infrastructure such as community roads, paths, tracks, trails and
footbridges through community participation

Facilitate the rural communities with the establishment of sustainable approaches to
the construction and maintenance of the rural transport infrastructure

Produce appropriate motorised and non-motorised means of transport aimed at
improved mobility in rural areas

Encourage the development of industnies for the design, manufacture, repair and
maintenance of intermediate motorised and non-motorised means of transport in

rural areas; and

Ensure that gender issues are considered in rural travel and transport.
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3.4. The Road Sector

3.4.1. The Road Network — Extent and Classification

The total length of the entire road network is not yet accurately established. The total
length of designaled road is about 37,000 ki whereas undesignated roads may be up to
30,000 km according to an estumate produced by IDA and TETAP. The latter includes
some 5,000 km of roads in Zambia’s national parks which fall normally under the
responsibility of the Department of Parks and Wildlife and an estimated 1,500 km of urban
roads. Estimates of the total length of the road network (especially the length of rural and

urban roads) vary from source to source.

The size of the vehicle fleet is estimated to be around 130,000 vehicles. Traffic levels are
fow, even on the trunk road network. Many trunk roads carry less than 500 vehicles per
day.

Designated roads are classified according to their construction design standard with regard
to the formation width, carmageway width and surface type. Class | roads in the three

subcategones are also bitumenised whereas Class 11 and 111 are gravel surfaced.

At the moment there is no official decision on the classification of all roads. There is also

no status attached to community roads and other minor roads at village level.

In Zambia, Feeder Roads are defined as ‘all those roads in rural areas which do not form
part of the trunk, main and district road network which are the responsibility of the Roads
Department in the Ministry of Works and Supply’.

The Feeder Road Network (all referred to as Rural Roads in this thesis) consists of the
following categories:
- RD roads (rural district roads)

- R roads (rural roads)
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- B roads (branch roads)

- E roads (estate roads)

- U roads (unclassified — ungazetted).
(MLGH, 1997; Gitec Consult, 1998).

Table 3.1 below summarises the road network by road class, road surface type and

responsibility (MCT, 1999).

TABLE 3.1: ZAMBIA’S ROAD NETWORK (km)

ROAD CLASS ROADS ROAD SURFACE

Paved Unpaved Gravel
Roads Department
Trunk Roads 3,225 3,085 140
Main Roads 3,943 2,008 216 1,719
District Roads 13,696 1,489 5,670 6,537
Sub-Total 20,864 6,582 6,026 8,256
Local Authorities
RD-Roads 10,184 9,096 1,088
R-Roads ‘5,714 5,714
Urban Roads 1,543 700 843
Sub-Total 17,441 700 (4,810 1,931
Parks and Wildlife
Parks Roads 5,162 4,000 1,162
Other Roads 22,483 22,483
Grand Total 65,950 7,282 47,319 11,349
Designated 36,762 6,582 20,836 9,344

Source: Roads Department



3.4.2 Condition of the Roads
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A large part of the road network (both paved and unpaved) was constructed in the decade

between 1965 and 1975. For a long time routine and periodic maintenance have been

neglected due to lack of funding and other institutional factors. These roads are now in the

tast part of their design life. For the paved network, in 1984 the proportion in good, fair

and poor condition was 40%, 30% and 30% respectively. However, by 1995 (Table 3.2)

these proportions of the same roads had worsened to 20%, 29% and 51% respectively

according to a survey of just over 8,800 km of main trunk and district roads. In addition

little or no maintenance has been carried out on feeder roads and the condition of these is

even worse, an estimated 90% being in poor condition (MCT, 1998, 1999).

TABLE 3.2: CONDITIONS OF SOME MAIN ROADS (km) - 1995

ROAD CLASS ROAD QUALITY TOTAL

Good Fair Poor
Trunk Roads 454 694 1,188 2,336
Main Roads 771 639 1,782 3,492
District Roads 514 893 1,620 3,027
Total Length 1,739 2,526 4,590 8,855
% 20% 29% 51% 100%

Source: Roads Department
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3.4.3 Management and Technical Capacity of Road Institutions

3.4.3.1 Management Institutions

In accordance with the existing pieces of legislation (MCT, 1997) the highway

authonities responsible for management of classified roads under their jurisdiction are:

a) The Roads Department (RD) in the Ministry of Works and Supply (MWS) which
manages the main road network.

b) Local Authorities under the auspices of the Ministry of Local Government and
Housing (MLGH) who manage the main urban and feeder roads.

¢) The Department of National Parks and Wildlife Service in the Ministry of Tourism
which manage roads in the parks and tourist areas; and

d) The Ministry of Agricuiture, Food and Fisheries, which is responsible for a limited

network of roads leading to mainly agricultural camps, farmers’ ftraining

institutions, etc.

There are other agencies participating in the management of roads directly or indirectly
despite the fact that they are not designated highway authorities. These institutions are
responsible for the legislation and policy on road transport, budgeting and planning and
administration of funds for road maintenance programmes etc. These include the
Ministry of Communication and Transport (MCT) which defines policy on road
fransport, the National Roads Board which was constituted in 1994 for the purpose of
managing and administering the Road Fund, and the Ministry of Finance and Economic

Development which to some extent controls the planning and budgeting processes.

The capacity of the Roads Department to manage roads under its junsdiction
effectively has long been recognized as inadequate. Until recently main posts in the
Roads Department were not filled and even now many of them are occupied by staff of

limited experience (MCT, 1997, 1998, 1998).

Meanwhile, the MLGH has no operational arm for implementation of rehabilitation and

maintenance works and provides only administrative and planning services to the
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Distrnict Councils through the Department of Infrastructure and Support Services
(DISS).

The existing road management institutions (essentially all government institutions), are
constrained by inadequate capacity due to unfavourable conditions of service
prescribed for civil servants, delays in tendering procedures for purchase of goods and
services, delays in making payments for completed works, low road plant and
equipment serviceability due to limited capacity to repair, and inability to replace

salvaged road plant and equipment, due to shortage of capital funding (Siame, personal

communication, 1999).

The management and operation of the road maintenance programmes are generally
undertaken through force account. This approach has deficiencies in that it depends
strongly on the experience and motivation of the personnel in charge. In addition to
using poorly trained and motivated staff, this approach also suffers from weak

accounting and financial control which may subject funds to misuse and diversion,

3.4.3.2 Technical Capacity
a) Roads Department (RD)

Due to poor employment conditions, engineers are reluctant to join the public service in
preference to the private sector which is offering better packages. Though the situation
has improved in recent years, the quality of technical staff in terms of expenience to be
able to plan, programme, supervise, manage and control the work activihes is yet to be
attained. Apart from the maintenance unit or zones which carry out limited rouline

maintenance, the RD has little capacity for carrying out civil works (Zulu, personal

communication, 1999).

b) Minstry of Local Government and Housing (IMLGH) and District Councils

No technical capacity has previously existed in the MLGH and it is only now that it is
in the process of being addressed. At District Council level, technical posts (Director

and Deputy Director of Works) are usually only 50% filled and the incumbents are



often untrained and inexperienced. The lower levels of staff have had very little
exposure to road works and their capacity is correspondingly limited. Equipment is
virtually all broken down and works capacity is effectively nil. The MLGH is
undergoing some reforms and this has seen the establishment of the Department of
Infrastructure Support Services (DISS) within the Ministry as a facilitator for rural road

maintenance programmes (MLGH, 1999; Chirwa, personal communication, 1999).

c) Private Sector

There are very few consulting firms registered with the RD of which a small number
are specialized in road works. The consulting industry has suffered from a shortage of
work in the roads sector and this has affected the experience base of most firs. Little
is known regarding the technical competence of the technical staff employed in the
contracting industry. Moreover, the industry suffers from a lot of constraints such as
high capital costs of plant and equipment, lack of expertise, high interest rates and

bureaucratic contract administration (Kasula, 1996; Bui, 1996).
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3.4.4 Financing of Road Rehabilitation and Maintenance

Funding for road activities is characterised by lack of reliable needs assessment,

inadequate financing, heavy dependence on external sources and erratic budgetary
releases (NRB, 1999a).

Road maintenance budgets are usually cut or deferred. In the Road Sector, Zambia
continued to spend disproportionately high amounts of the budget on the capital
programmes which lefl insufficient funds for maintenance. Consequently, while new
roads were being constructed, the constructed network was being neglected resulting in

deterioration of significant tengths of the network.

There are currently three major sources of funds for road programmes namely;

Govemment, Donors and the Road Fund.

3.4 4.1 Government

The Govermment has constantly underfunded the road sector network requirements, e.g.
the estimated Government expenditure was nommally 12% of the required (Heggie,
1994). The Government expenditure on maintenance of main roads was not well
established 1n the entire 1980°s and early 1990°s. Spending on constructing new roads
and rehabilitating the existing network was several times more than that of road
maintenance. For example, the amount budgeted for maintenance was only US$S 5.4
milhon for the fiscal year 1995 against an annual requirement estimated at US$ 50

million for total road expenditure (Heggie, 1994).

3.4.4.2 The Road Fund

The Road Fund was established in 1993 and is administered by the National Roads
Board (NRB). It is financed through a fuel levy which is 15% of the wholesale fuel
price, and accrues to the Road Fund for the purpose of funding road maintenance. The
fuel levy generates approximately US$ 12 million per year and this is distributed on a
regular basis to the road authorities in the proportions; Roads Department 40%, District
Councils 40% and Urban Councils 20%. However, the amount generated through fuel
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levy (US$ 12 million) is at present insufficient to meet maintenance needs (MCT,
1997).

3.4.4.3. Shortfall in Funding

It has been estimated that the annual budget for the maintenance of the core road
network (Table 3.5 on page 40) in Zambia should be of the order of US$ 40-50 million,
These estimates assume that the roads have been rehabilitated to a maintainable
standard. The actual funding for road maintenance has been less than 10% of this level

resulting in serious backlog of maintenance and the need for extensive rehabilitation.

The World Bank Report (Heggie, 1994) states that in the 1990’s, there has been
impiementation of ambitious reform policy in an effort to stimulate the sector and
diversify economic activity away from copper production. In the road sector reforms
have been supported and guided by the World Bank under the Sub-Saharan Transport
Programme (SSTP) based on:

a) Ownership - involve private sector

b) Funding- secure sources of funds, and infroduce *“ fee for service™ concept

¢) Responsibilities — establish clear lines of responsibilities

d) Management — introduce sound management principles

The result in Zambia has been the establishment of the Road Fund and the National
Roads Board (NRB).

3.4.4.4 The National Roads Board — Role and Functions

The National Roads Board was set up in 1994, primarily to administer and manage the
Road Fund and acts under MCT (Jhala, 1999).

[ts role is:
- defining the maintenance policy and deciding where and how the Road Fund.money
should be spent;

- monitoring the procurement and the implementation process; and

- management of the Road Fund.
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Figure 3.3 below shows the NRB institutional structure and its relationship to other

road agencies and components.

Committee of Ministers
]

Ministry of Ministry of Ministry of Local
Works Communication Govermment and
and Supply and Transport Housing
|
NATIONAL ROADS
BOARD
Roads Department Department of Infrastructure and
T Support Services
Provincial Offices ! l
District City Municipal
Councils Councils Councils
Contracts
Contracts

Figure 3.3: Institutional Stucrure of the National Roads Board (Jhala, 1999)

Under the policy guidelines of NRB, funds are distributed in the proportions outlined
earlier. Under these guidelines, priority is given to roads in fair conditions through
contracted programme. Roads that have recently been rehabilitated are automatically
included. Second priority is given to emergency repairs to arterial roads which are in

good condition but require to be attended to immediately in order to increase
accessibility (NRB, 1999b).
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3.4.5 The Road Sector Investment Programme (ROADSIP)

This 1s a 10 year programme (1997 to 2007), currently under progress, whose strategy

has been to define the core road network of priornity roads on which improvements and

maintenance are to be targeted. A network of about 30,000 kan has been chosen.

According to the Road Sector Investment Project Report (MCT, 1997) the main
objectives of ROADSIP are:

bring a core network of roads into a2 maintainable condition

improve the network to at least 50% good condition and no more than 10% poor
condition

broaden the revenue base for maintenance funding

strengthen the managenal and technical capacity of the road authorities

create employment opportunities in the road sector

improve road safety and reduce accidents by at least 25%

1mprove environmental management in the road sector

improve transport services in rural areas; and

develop a community framework for the management of community roads

The costs involved in bringing even this ‘core network’ of roads back to a maintainable

standard and keep them in good shape or condition are considerable. Maintenance costs

are estimated at US$ 40-90 million per annum (see Table 3.3 on the next page).



TABLE 3.3: ESTIMATED ANNUAL COSTS UNDER ROADSIP
ROAD TYPE SURFACE km ANNUALISED COSTS
(US$ MILLIONS)
ROUTINE PERIODIC

Main Roads Paved 5,093 5.1 10.9
Unpaved 2,075 1.7 3.6

District Roads | Paved 1,289 1.0 2.3
Unpaved 3,711 2.2 5.3

Urban Roads | Paved 1,022 1.0 1.8

Feeder Roads | Unpaved 16,810 6.7

Total 30,000 17.7 23.9

Source: MCT, 1997

Road maintenance requirements are quite extensive. Table 3.4 on page 39 shows the
total estimated costs required to bring the core road network (Table 3.5 on page 40) into
a maintainable standard during the 1998-2006 period.
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TABLE 3.4: TOTAL ESTIMATED COSTS — ROADSIP (1998-2006)

ANNUAL FINANCING REQUIREMENTS UNDER ROADSIP (MILLION USS)

MTCE | REHAB | TA & RC TOTAL TO BE FINANCED BY
CB
RF RF& FA
GOVT
1997 2288 | 26.64 | 9.097 1.32 ] 59.94 22.88 4.99 32.16
1998 25131 3999 | 7.051 1.49 | 73.66 25.13 6.20 42.34
1999 28.81 | 50.98 | 4.312 1.72 | 85.82 28.81 7.25 49.76
2000 32,16 | 47.56 | 4.708 1.87 | 86.30 32.16 7.10 47.04
2001 3592 | 64.25| 3.674 2.14 | 105.98 3592 8.93 61.13
TOTAL 144.90 | 229.42 | 28.842 8.53 | 411.69 | 144.90 34.36 | 232.43
2002 41.00 | 76.43 | 2.904 2.45 | 122.78 41.00 10.38 71.40
2003 41.00| 70.84| 2.904 242 | 117.16 41.00 9.75 66.37
2004 41.00 | 56.48 | 2.904 2.35 | 102.73 41.00 8.29 53.45
2005 41.00| 18.74| 0.704 215 | 62.59 41.00 4.09 17.50
2006 41.00 0 0 2.05( 43.05 41.00 2.05 0
GRAND | 349.90 | 451.91 | 38.258 | 19.95| 860.01 | 349.90 68.96 | 441.15
TOTAL

Source: MCT, 1997

Legend:

MTCE — Maintenance
REHAB - Rehabilitation

TA & CB — Technical assistance and capacity building

RC - Running cost

RF - Road fund
GOVT- Government

FA — Foreign aid
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TABLE 3.5: CORE ROAD NETWORK (km) - ROADSIP

ROAD TYPE TOTAL REHAB HEAVY ROUTINE
MTCE MTCE

Paved Roads

Trunk 2,979 2,093 55.00

Main 2,008 1,466 341.00

District 1,489 30 351.50

Total 6,476 3,589 747.50 2163.50

Unpaved

Roads

Main 2,039 1626.25

District 8,461 1683.50

Total 10,500 3309.75 7190.25

Feeder Roads

Total 15,000 10,000 5000.00

Urban Roads

Total 1,500 500 500.00 500.00

Grand Total 33,500 14,089 9557.00 9853.75

Source: MCT, 1997
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3.4.6 Road Maintenance and ROADSIP
3.4.6.1 Maintenance and Rehabilitation of the Core Road Network

The entire road network of 67,000 km, 1f were in maintainable condition, would require
about US$80 million per annum to cover routine and periodic maintenance
requirements. But at present, most roads are not in a maintainable condition. It is
estimated that about 40% of the main roads are in poor condition and an even greater
percentage for feeder roads MCT,1997).

For the main road network, the roads identified as forming part of the core network are
of the total length of about 17,000 km. For the feeder roads network, it 1s estimated that
it is essential to bring 15,000 km into maintainable condition within the 10 year
programme. Community roads are not considered to form part of the core road
network, but it is envisaged that they will be brought into a maintainable state in the

long term. This implies that a large number of rural roads is still outside the core

network, and also need maintenance.

A five-year technical training programme (1997-2002) in routine maintenance 1s

underway and is expected to support the development of small-scale contractors (see
section 3.6.3.3)

The programme includes:

- The elaboration of descriptive specifications for basic labour-based workmanship
suitable for routine maintenance, periodic maintenance, rehabilitation and spot
improvement of gravel and earth roads.

- The preparation of simplified bidding documents incorporating these descriptive
specifications for procurement of Lengthmen contracts for routine road
mairtenance.

- The selection of demonstration sites to test labour-based workmanship and the
conducting of on-job-training of domestic small-scale contractors in these methods

- The carrying out of tendering for Lengthmen contracts including bid evaluation and

contract awards.

- The elaboration of a handbook of procedures for supervision of labour-based

maintenance works by contract; and
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The elaboration of training materials suitable for domestic coniractors and

consultants.

3.4.6.2 Rehabilitation and Maintenance Costs

The unit costs of the various treatments are based upon available data from the Roads

Department’s Highways Management System and from the Feeder Road Support

Programme in the Ministry of Local Government and Housing (MCT, 1997).

bEstimated costs based on the present condition of the network and justifiable

interventions are;

Rehabilitation costs for the paved road network vary from US$32,000/km to
US$120,000/km with an average of US$75,000/km. For feeder roads network it is
about US$60,000/km.

Heavy maintenance costs;

Paved roads: US$11-31,000/km (average: US$14,300/kan)
main gravel: US$4-12,000/km (average: US$5,300/km)
feeder roads: US$5,000/km
urban roads: US$12,000/km

Routine Maintenance;

Routine Maintenance has been calculated based on the normal needs. Routine

maintenance costs have also been differentiated for roads in good condition and

roads in fair condition.

The total annual routine maintenance costs have therefore been estimated as follows:
paved roads: US$3,000/km (good condition) and US$3,200/km (fair condition)
main gravel: US$1,400/km (good condition) and USS$1,600/km (fair condition)
feeder roads: US$650/km (good condition) and US$750/km (fair condition)
urban roads: US$3,000/km (good condition) and US$3,200/km (fair condition)
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3.4.7. Comments

Zambia has suffered economically partly due to bad physical infrastructure of the
transport system, especially roads. The main reasons being lack of foreign exchange,
tack of funds, shortage of qualified staff, lack of spares and equipment and deficient

institutional arrangements and management. This is evident from the overview of the

previous sections in this chapter.

Rural roads have particularly been neglected in the past. However, the current attitude
of Government towards rural road maintenance, coupled with action to counteract the
negative factors above, could bring about a turn round likely to improve rural travel and
transport. Thus view is supported by the author of this thesis, who In his quest o see an
improvement of rural road maintenance has carried out an analysis of the lengthman

system of rural road maintenance and its suitability for Zambia’s rural network.

A large part of the rural network still remains outside the core road network. The total
length of rural roads is 15,898 km of which over 50% are in bad condition. Most of the

rural roads actually need rehabilitation before maintenance can be established.

Though an estimated 40% of the Road Fund is meant for the maintenance of feeder and
urban roads, this is still vastly inadequate. Most of the rural road maintenance is

actually donor funded at present (NRB, 1999b).

Rural transport and travel has been hampered, as rural roads are not fit for use.
Accessibility and mobility in rural Zambia has become very low and fluctuates with

seasons. The cost of transport and travel has also gone up, adding a further adverse

impact on the rural community.

The only hope (author’s view) lies in the re-organisation in the Ministry of Local
Govermnment and Housing (MLGH) to improve management and technical capacity

since its current capacity is ineffective.
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3.5 Existing Structures and Procedures for Rural Road Management in Zambia

3.5.1 Existing Rural Road Organisational Structure

The extsting rural roads management institutional framework structure is shown in Figure

3.5 below. This diagram is indicative and not complete due to current restructuring.

ROAD FUND NRB ZNTB

ROADS DEPARTMENT DISS-Feeder Roads DISS-Urban Roads

PDCC | >

DC-Urban Roads

Provincial Roads Engineer Provincial Consultant

____> DC-Feeder Roads

\Z

District Roads Superintendent DES orDOW L

SPRSENUPURIOPINP. SP:. DDCC
/
Infrastructure Subcommittee Feeder Roads Urban Roads
Legend:
Funding Control Aadvisory ——

Figure 3.4: Existing Rural Roads Management and related components (Source: MLGH-DISS)
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3.5.1.1 District Councils

The key component in the organisational structure is the District Council. There are 72
Councils in Zambia. The Councils are technically the owners of rural roads. These
Councils vary considerably in respect of their staff and capacities for managing their own
affairs. They depend heavily on assistance from MLGH's DISS in overseeing technical
matters and administration of contracts, while in general, depending on consultants for
technical matters and the supervision of civil works (including maintenance works
contracts). The Road Sector Investment Programme (ROADSIP) Implementation Manual
(MCT, 1999) describes the Councils’ responsibilities thus: deciding on land acquisition
and environmental issues with guidance from NRB and DISS; conducting procurement of
works and services with assistance from DISS and NRB; facilitating handover of project
sites and conducting final inspections, in co-ordination with DISS and consultants;

oversight of consultants; assisting with financial and technical audits.

3.5.1.2 Department of Infrastructure Support Services (DISS)

DISS provides direct support to Councils. DISS is charged with providing technical
assistance and support to local authorities’ Directors of Works, Directors of Engineenng
Services and to the District and Urban Councijls. The ROADSIP manual (MCT, 1999)
describes DISS’s responsibilities as: co-ordination of Councils’ road and bridge work;
establishing technical standards for urban and rural roads; assisting with Councils’
planning for exccution of roads and bridge work; preparing Councils’ quality control
guidelines; preparing supplementary information for urban and rural roads data bank;
approving Councils’ annual work programmes; advising MLGH and Councus on fund
allocations; reviewing Councils’ procurement actions; assisting Councils with land
acquisition; assisting Councils with engagement of consultants and issuing bids and
contracting; overseeing supervision of consultants and other contracted services. DISS 1s
also responsible for infrastructure components such as water and sanitation, as well as
roads. An important issue is the size and placement of DISS staff to satisfy the needs of the

Councils (MLGH, 1999).
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3.5.1.3 National Roads Board (NRB)

NRB provides the linkage between the rural roads implementing agencies and the Road
Fund. The major issues have been: the inability of NRB to consistently fund Councils’
rural road maintenance programmes during the past three years and the inadequate size of

the Road Fund relative to maintenance needs.

3.5.1.4 Zambia National Tender Board (ZNTB)

Since rural road management is done by contracting with the private sector, tender boards
are part of the rural road management organisational structure. Of interest to rural roads
marnagement is the provision that District Tender Committees are authorised to approve the
tenders between ZMK 5 Million (US$ 2000) and up to ZMK 15 Million (US$ 6000).
These are considered informal tenders. Formal tenders are those valued at ZMK 15 Million
and above. The obligation for most rural roads maintenance projects to go through the
ZNTB has caused delays and 1s considered a major obstacle (ZNTB, 1997, Zambia

National Farmers Union, 1999).

3.5.2 Current Communications and Planning Procedures

3.5.2.1 Communication Procedures

The communications chaonels of the main rural roads management entities are

diagrammed in Figure 3.5 on the next page.
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Road Fund J‘ National Roads Board
DISS
PDCC
Provincial Consultant S > District Council
: |
DES or DOW e e DDCC

...~ Infrastructure Subcommittee

Lepend:
Funding

Control Advisory ———

Figure 3.5: Communications and Planning channels (Source: MLGH-DISS)

The communications links which cause the most problems for the Councils, however are

those with DISS, and with NRB (through DISS) (Siame, personal communication, 1999).

a) Communications between Councils and DISS

Communication is slow as a result of lack of capacity and proper organisation, at both
DISS and DCs. DISS lacks staff to handle the communications in 2 timely manner and has
no adequate fleet of vehicles. In addition, the office 1s not well organised to deal with

communications efficiently. On DCs’ side the problem is worse.

Poor communication also results in inadequate explanation, and subsequent

misunderstanding of programmes.
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b) Communications between DISS and NRB

This communication link also suffers from slow speed in both directions, mostly caused by

the need to go through several levels of bureaucracy. Certain decisions are delayed due to

slow feedback between the two agencies.
¢) Communication between Councils and NRB (through DISS)

There are delays or lack of response from NRB. Delays last | to 2 years, most often

relating to programme approval, late payment or misunderstanding of NRB procedures.

There is also dissatisfaction related to lack of consultations between NRB and Councils.

3.5.2.2 Planning Procedures

a) District Councils’ Planning Procedures

Planning procedures involving rural roads usually start in an infrastructure or planning
sub-committee (in many Councils) then go to DDCC, then to DC and then to DISS, and
finally to NRB. The DOW (or DES) advises the DDCC and DC. The Provincial Consultant
advises DC (and the DOW or DES). The DC provides a2 copy of the Plan to the PDCC.

According to the National Roads Board Annual Report (NRB, 1999a), Councils are
suppose to make choices for rural roads maintenance from the list of roads which are

maintainable (i.e, recently rehabilitated roads).

During the four years (1996,1997,1998 and 1999), Councils have had substantial rural
roads programme for only one year (1996), resulting in the disillusionment with the Road
Fund programme. Councils have gone through the required procedures, based on promises,
and submitted their lists of priority projects, but then there has been little or no funding.
Councils are now sceptical about the programme, have reduced roads related staff because

of no projects, yet the problem of maintaining rural roads remains (MLGH, 1999).
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b) DISS Planning Procedures

DISS capacity to plan and manage rural roads rehabilitation projects is limited by the small
number of staff and large number of demands for assistance to Councils. This has resulted
in 1msufficient amount of consultation with Councils regarding the planning of their
programmes. Normally, DISS receives plans from Districts and assembles them into a

combined National and Rural Road Maintenance Programme.

¢) NRB Planning Procedures

Four issues, involving the NRB, negatively affect rural roads management and planning.

These are:

- Late approval of projects by NRB sometimes coincides with bad weather conditions.
NRB sometimes has no choice since it is restricted by timing of the funds it receives.

- Delayed consultations with DISS and DCs as mentioned in section 3.5.2.1

- Lost opportunity, namely, to develop long-term Rural Roads Maintenance Contracts
which would yield more maintenance work for less money. Unit equipment costs for
contractors would be lower than under short-term contracts. This would also help build
a more stable group of confractors. Unfortunately, the unpredictable flow of funds to

NRB makes such contracts impossible at the present time.
(MLGH, 1998, 1999).

3.5.2.3 Functions and Linkages in the Planning Phase

Table 3.6 on the following page lists 23 functions included in the planning phase being
cartied out by the six major entities. At present there are some duplications in performance
of some of the functions like project estimates, design, planning and supervision among

Councils, Provincial Consultants and DISS.
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TABLE 3.6: FUNCTIONS AND LINKAGES - PLANNING PHASE

ENTITIES
PLANNING PHASE -
2 Z 2 8 T
v = < &)
182528 3 o ¢
o o X ol > 2 2 z &
FUNCTIONS AND LINKAGES 2329 =2
S a
1 Provide guidelines for annual plan
2 DOW advises DDCC X
3 DDCC makes recommendatons to DC X
4 Identify and prioritise projects X
) Do engineer’s estimates X X
6 Conduct feasibility studies, if needed X
7 Design projects (if maintenance) x X
8 Provide planning support to DCs x
9 Provide project list to PDCC X
10 | Submit project list to DISS X
1) Receive project lists from DCs X
12 Stay informed about DCs activities %
13 Screen and approve DCs projects
14 Submit DCs projects to NRB
15 Assess project priorities
16 Assess technical aspects
17 Screen projects against budget, annual plans and
priorities
18 Approve for tender and inform DISS
19 Prepare annval work plan, co-ordinate aclivities
with NRB, ZNTB and Donors

20 Facilitate process
21 Provide technical backstopping X
22 Finance planning process X
23 Supervise consultants x

Source: DISS-MLGH
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3.5.3 Provincial Planning and Supervision of Consultants

Problems have developed, since 1994 when the Road Fund was introduced. Revenues are
much less than anticipated while costs were greater for many of the consultants:
- The typical maintenance contracts were smaller than expected (2.5% of the total value

of contract was the supervision fee)

- The total volume of work in the Districts was much less than expected, resulting in
lower total fees.

- Many of the contracts were not completed in a timely manner by the contractors, often
stretching out for months, thus requiring more trips and higher costs, for the
consultants than originally envisioned.

- The consultants had not envisioned the remoteness of much of the work which meant
time consuming, costly trips over rough roads to reach job sites.

- Most of the firms did not have offices in the provinces and thus had to make long
expensive journeys from the capital.

The fee was raised to 5%, but is still considered insufficient. This has generally contnbuted

to poor supervision.
3.5.4 Cwrrent Contract Administration Procedures

Interviews (see also section 3.5.6) reveal that Councils believe that they can successfully
manage Rural Road Maintenance contracts, based on past experience. Payment procedures
are the source of most friction. Councils believe that they can competently manage the
payment procedures themselves. Most Councils have not, in fact, been tested recently on
their Rural Roads Maintenance administration abilities because there have been no rural
road maintenance activities for several years. Recent contract management activities in the
UNDP Rural Roads Projects (labour-based) in the Eastermn Province, however, demonstrate

that Councils can competently manage most of the steps.



52

3.5.4.1 Functions and Linkages in the Design, Teadering and Implementation Phases.

There are a number of duplications on a number of functions between different entities in
the design, tendering and implementation phases. Table 3.7 on the following page shows
the functions and linkages in the implementation phase. Lack of capacity at council level

has contributed to the problems related to implementation.
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TABLE 3.7: FUNCTIONS AND LINKAGES - IMPLEMENTATION PHASE

ENTITIES
IMPLEMENTATION PHASE -
H g
= 5 27 -
453384 ¢
8 dg 4& ¢ g o E
29> 4= 2 S
€5 4984 ¢
e g e ra
8l &
FUNCTIONS AND LINKAGES 3
1 Provide supervision support to DCs X X
2 Report to PDCC X
3 Receive reports from DCs X X
4 Stay informed about DCs activiries X X
5 Supervise projects X x (x)
6 Monitor projects X X X (x)
7 Report on progress X X X
g Certify progress payments X X
9 Approve certificates for submission to NRB X
10 | Manage funds X
11 | Make payments to contractors (x) X
12 | Certify completion X X X (x)
13 | Co-ordinate activities with NRB, ZNTB X
and Donors
14 | Facilitate X
15 | Provide technical backstopping X X
16 | Supervise consultants X X
17 | Finance supervision costs X (x) X

(x) Indicates partial function or role
Source: MLGH-DISS
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3.5.4.2 Contract Management Units

In order to focus attention, and concentrate efforts, on the fact that Councils will be
maintaining rural roads through contractors and not by force account, MLGH has proposed

the 1dea of setting up a contract management unit in each Council (Clifton, 1998).
3.5.5 Existing Planning and Management Capacity

3.5.5.1 Existing Council Staffing Levels

There is a high degree of vacancies in the management of rural district councils. Only four
of the twenty DCs have more than one management staff person; three of them have none
(1999). This is indicative of the difficulties that rural Councils have in attracting technical
staff; their poor financial condition prevents them from offering attractive salaries and
conditions of service. Their remoteness is also a negative factor. Difficulties also anse In
ascertaining the appropriate size of staff to meet the needs of Rural Road Maintenance

Programmes. These needs vary due to lack of consistent funding (Siame, personal

communication, 1999).
3.5.5.2 Capabilities of Existing Staff

Most existing staff have the capabilities of handling maintenance contracts to some extent.
This has been demonstrated in the UNDP project in the Eastern Province. Current abilities
to manage rural road maintenance are reduced due to lack of practice. As opposed to City
Councils, Municipalities and DCs can not afford to employ highly qualified staff, because

of poor conditions of service.
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3.5.5.3 Small-Scale Contractors

The policy of government is to use the private sector to carry out works. One goal of the
Rural Road Maintenance Programme is to maintain roads through the use of small-scale
contractors in the private sector rather than force account using government employees,
thus building up a group of experienced contractors. The reality, however, 1s that there are

few small-scale contractors in many of the rural Districts (MLGH, 1999).

The main issues are:

- Small-scale contractors who have completed formal contractor training have had to go
for other business pursuits to survive because of lack of opportunities for road work
because the Road Fund has not financed roads for several years.

- A major constraint for the small-scale contractor is that they lack equipment and
financjal ability to acquire sufficient equipment, even the less expensive equipment for
labour-based work.

- The small-scale contractor has limited cash flow and cannot tolerate long delays which
seem to occur in payments for rural road maintenance projects.

- The small-scale contractor has limited opportunities because of the large size of many
road contracts which require large guarantees which are more expensive than the small-

scale confractor can offer (see appendix B).

Other constraints include high interest rates from lending institutions and lack of plant and

equipment pools from which to hire equipment.

3.5.5.4 Availability of Facilities

Councils are in poor financial positions. Some DCs have only one vehicle. Moreover there

are limitations on the use of the vehicle because some DCs cannot afford to buy fuel or pay

allowances for staff to make trips.
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Lack of transport makes managing rural road maintenance contracts very difficult. This is

one of the more serious gaps in the capacity at the district level and has affected contract

supervision.

Another aspect of facilities 1s plant capacity. Limited resources are spent on repair of old

plant and equipment.

3.5.6 Exsting Rural Road Maintenance Constraints

An investigation carmied out (Chitumbo, personal communication, 1999; Chungwa,
personal communication, 1999) at the MLGH's DISS and Kabwe Municipal Council and

Kapin Mposhi District Council in Central Province revealed the following:

Local Governments have skills but have had no chance to prove their expertise due to
lack of resources e.g. plant and financial resources.

Local communities do not posses capabilities to undertake maintenance due to lack of
resources in (erms of equipment and monecy. However, small works organised in
conjunction with the Ministry of Agriculture Food and Fishenes, using hand tools have
had good results

That maintenance needs and related tasks have been adequately articulated. Both local
government and communities are aware of the need to maintain rural roads.

That maintenance needs not only appear excessive but actually are, compared to funds
allocated.

That maintenance responsibilities have been clearly defined.

That local communities do not identify themselves as main beneficiaries to some
extent. This is because politicians seem to have an upper hand 1n decision making.

The backlog due to prolonged lack of maintenance makes maintenance programmes
excessive in relation to local resources. This often defeats both the local communities

and Jocal government in undertaking routine maintenance works and has led to

substandard work at times.

Current maintenance techniques are not balanced in relation to local resources. Despite

the local government having the basic knowledge for the programmes, they lack
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machinery (there are no graders). Plans are there to shift from equipment to labour-

intensive methods.

- To a large extent, maintenance tasks were not adequately executed due to the above
reasons.

- Local resource base is high in terms of labour and materials. The main problem is
funding which has been compounded by the hard economical situation of local
government in recent times.

- Local resource mobilisation is inadequate and there is always plea for donor assistance.

- That the resources allocated by the Central Government are far too insufficient.

- Its not true that maintenance workers have tnadequate skills but rather they are
demotivated due to lack of tools and equipment.

- Maintenance resources are never diverted to other purposes but are used accordingly.

3.5.7 Comments

The existing structures and procedures for rural road maintenance management in Zambia
are a source of concem. Moreover, this is compounded by the number of constraints listed

in section 3.5.6, which have surfaced as a result of deficiencies in the system.
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3.6 Labour-Based Road Works in Zambia

3.6.1 Introduction

Experience with labour-based roadwork methods goes back as far as 1987, when the
Districts Roads Improvement and Maintenance Project (ZAM 026) in Kasama,
Northern Province was imitiated. This project however expanded in 1994. It operated
under the auspices of the Ministry of Local Government and Housing and was

supported by the Norwegian Agency for International Development (NORAD) (MWS,
1995).

The objectives of the project were to demonstrate and establish labour-based methods
of road construction and maintenance to improve access to agriculturally productive
areas in the Northern Province. Further more, the project aimed to provide equal

opportunities to both men and women for employment in this field.

In 1994, the project was transferred to Lusaka as part of the road sector programme
supported by NORAD operating under the Roads Department in the Ministry of Works
and Supply. Currently, the programme has expanded extensively and has resulted in a

number of roads being rehabilitated in the Eastern Province UNDP project.

3.6.2 Previous projects

Zambia has had experiences from the first two pilot projects in the use of labour-based

methods of road rehabilitation and maintenance. These projects are:

a) The District Road Improvement and Maintenance project, as mentioned above, and

b) The Road Maintenance Programme supported by the Finnish Development Agency
between 1991 and 1993. This programme was executed by RD under MWS Lusaka
Province, with technical guidance from the [LO.
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The objectives of the pilot projects were:
to demonstrate the cost effectiveness of using labour-based methods in the
construction and maintenance of roads especially feeder roads

- demonstrate and establish Jabour-based methods of road construction and
matntenance whenever appropriate

- improve accessibility to agriculturally productive areas

- provide equal employment opportunities to both men and women in this field.

Since the initiation of the two pilot projects and informed by the results thereof, and
with the liberalisation of the economy, the Government through the MWS (RD) and
supported by NORAD has camied out training for road sector personnel from both
public and private sectors. The Roads Department Training School (RDTS) has since
1994 accumulated considerable experience in training of the road sector personnel in
labour-based methods for both force account and contracting works, i.e. development
of small and medium contractors. Considerable potential does exist (MWS, 1995) for
the development of small-scale contractor sub-sector for road works as there is
currently very limited domestic contracting capacity especially in the Districts. The
Roads Department Training School has also constructed some rural roads for

demonstrative purposes (see fig 3.6).

Labour-based Methods for road works which maximise the use of local resources
(labour, material, locally manufactured light equipment, etc) are seen as appropriate In
mobilising domestic contractors and the creation of local employment opportunities. It
ts envisaged that 30,000 jobs will be created under the current ROADSIP programme
mainly through labour-based road maintenance (MWS, 1996; MCT, 1997). The labour-
based contracting study (MCT, 1997) carmried out in 1995 estimated that about 15,000
km of the road network could easily benefit from the routine maintenance using small-
scale labour-based contractors. It was further ascertained that the biggest immediate
potential tn terms of the number of contractors is for routine maintenance. This-meant
that 15,000 km of the road network would require about 300 new small-scale
contractors if assigned annual contracts of 50 km each to maintain. Assuming that each

employer employs about 30-60 workers, this implies an average of 13,500 jobs would

* be created in rural areas.
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The figure below shows a rural road which was constructed using labour-based

methods in Kasisi-Ngwerere area in Lusaka.

Figure 3.6: A Labour-based constructed road in Kasisi-Ngwerere. Zambia (1999)
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3.6.3. Current Labour-based Road Pilot Projects

There are a number of labour-based projects in Zambia which are mostly small scale.

The most significant (according to RDTS) are discussed in the sections below.

3.6.3.1. Chongwe-Kanakantapa

Chongwe-Kanakantapa is situated in the north-east of Lusaka. The labour-based section
of RDTS embarked on the rehabilitation in 1996 and completed it in 1997. The site was
opened up as a demonstration site for small-scale contractors attending labour-based

courses in rehabilitation, spot improvement and maintenance.

The 9 km stretch passes through bad terrain. The focus i1s on the improvement of
drainage. The road has now been rehabilitated to feeder standard with a cammageway

width of Sm. An average of 10 vpd was recorded pnor to rehabilitation but has

increased to 30 vpd.

Maintenance is currently being done by small-scale labour-based contractors. The
objective of this maintenance programme is twofold:

- to preserve the road quality, safety and condition of the road

- to use the site as a training site for tial contracts of maintenance contractors. One

contractor is actually carrying out routine maintenance on this site.

The NRB is financing the trial contracts and the client is MLGH (DISS). RDTS 1s the
project manager. The employer has supplied the hand tools to the contractors which
will be recovered through deductions in the interim payment certificates. The trial

contracts take three months to complete and are based on a priced bill of quantities.

3.6.3.2. Kasisi-Ngwerere

Kasisi Road leads to the catholic mission and the orphanage near Lusaka. Kasisi-
Ngwerere 1s famous for arable farming. Over the years the maintenance of this road
was neglected. This road serves as a demonstration site for training of Jabour-based
small-scale contractors from the Eastern Province of Zambia (see next section). A total

of 13 km has been rehabilitated and gravelled. Curently, there are extension works



going on using labour-based methods. Traffic counts show a rise in traffic. Routine

maintenance of side and mitre drains is achieved using labour-based methods.

Other small and 1solated labour-based sites exist countrywide, most of them funded by
the World Food Programme (WFP) and are relief (food for work) in nature.

3.6.3.3 Rehabilitation and Maintenance of Feeder Roads in the Eastern Province

This is the biggest pilot project in terms of length and cost currently in progress. Staff
of the District Works Departments have been trained in the selection, planning, design,
implementation and management of contracts for rehabilitation and maintenance by
local small-scale contractors. Supervisory site staff have been trained in the effective
supervision and jnspection of labour-based rehabilitation and maintenance works

carried out by the pnivate sector (GRZ-UNDP, 1999).

Routine maintenance through small-scale contractors is slowly being established on
roads that have been rehabilitated. The biggest problem is lack of continnous support
from the Government. Funds from the Government and NRB are erratic and sporadic

angd the situation i1s not likely to change. About US$750/kim per annum 15 normally

required.

A system for contract management has been tested and established within the Councils,
including tender procedures, contract documentation and payment procedures. A
monitoring and reporting system, describing up to date details has also been

established. Nine small-scale contracting firms and 25 maintenance contractors were

tfrained.

About 580 km of selected feeder roads have been rehabilitated. A further 700 km 1s
under regular routine maintenance in the province by contract using labour-based
methods to a standard providing all weather access throughout the year. Road selection
and priority ranking criteria are based on the road condition inventories, traffic counts,

and key socio-economic data such as agnricultural production.
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A total of about 900,000 worker-days of direct employment created during

rehabilitation and maintenance works was undertaken by the private sector (UNDP,
1998).

3.6.4. Comments

Though Zambia has more than 10 years of experience with labour-based road works, a
lot of effort is needed in order to realise the objectives outlined in the initial pilot
projects. Funding is another area of concern that needs to be addressed. Pilot projects
need a continuous flow of funds if they are to be successful and also be appreciated by

the community. This is also crucial for sustainability.

As far as labour-based routine maintenance is concerned, there are prospects in sight
especially with the incorporation of labour-based programmes in ROADSIP. However

slow implementation of improved policy needs to be addressed.
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CHAPTER FOUR
4 RURAL ROAD MAINTENANCE IN KENYA

4.1. Introduction

Kenya is a non-landlocked East African couniry with an area of about 580,367 square
kilometres and a population of around 31,806,000 people (1996). The counfry’s main

economic activities are tourism and agriculture, with the latter making a contribution of
25% to GDP (Europa, 19993, 1999b).

Kenya is one of the leading countnes in Africa in terms of Labour-Based Technology
(Simpson, 1981). The country’s expenence with labour-based technology goes back to
1974 when the Government of Kenya (GOK), through the Ministry of Public Works
launched the Rural Access Programme (RARP) with the purpose of constructing
14,000 km of access roads using labour-based technology in districts with high
agnculture potential (de Veen, 1980). In 1986 RARP underwent restructuring and
became known as the Minor Roads Programme (MRP) (MCT, 1986). During this time
about 8,000 km of roads had been completed, most of them gravelled and brought

under regular maintenance using labour-based methods (Mimstry of Public Works,
1692; Howe and Bantje, 1995).

By 1991 MRP was operating in 26 Districts and its main objective were to carry out the
improvement of 4,500 km of classified ‘D’ and ‘E’ roads and take care of the existing
network of roads by ensuring that they received regular maintenance. By 1992
Proposals had been developed for the expansion of labour-based methods into

maintenance of a significantly larger proportion of the classified network (Ministry of
Public Works, 1992).

Casual labour 1s utilised to carry out nearly all improvement and maintenance
operations. Agricultural tractors and heavy duty trailers are used to haul gravel for the

inutial surfacing of the roads and subsequent maintenance regravelling.
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Routine maintenance of rural access and minor roads is carried out using the Single-

person Lengthmen System by contract. These operations are supported by various

periodic maintenance activities.

4.2. Road Network and Maintenance problems

The road network 1s classified as shown in the Table 4.1 below. Kenya’s about 61,688

km of classified roads (7,689 km bitumen surfaced) are concentrated mainly in more
agniculturally productive areas.

TABLE 4.1: KENYA’S ROAD NETWORK (km)

LENGTH OF ALL CLASSIFIED ROADS BY SURFACE TYPE

Class of Road

Type of Surface Total
Bitumen Gravel Earth
Trunk A 2,607.0 644.3 326.7 3,578.9
Trunk B 1,171.2 928.3 641.0 2,740.5
Primary C 2,242.9 3,255.0 2,279.7 7,771.6
Secondary D 968.6 6,134.6 3.892.9 10,996.1
Minor Roads 696.2 14,304.0 21,594.0 36,594.6
All Classes 7,686.8 25,266.2 28,734.7 61,687.7
12% 41% 46.5% 100%

Recent surveys of classified surfaced roads indicated that 32% were in good condition,

39% in fair condition requiring some form of resurfacing and strengthening and that

28% were in critical condition. The latter exhibited extensive amount of failure, needed

almost complete reconstruction (Heggie, 1994). Unpaved roads were 66%, 15% and

19% in good, fair and poor condition respectively during the same period (1992).
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The amount of regravelling carried on the 25,266 km of gravel roads (113 km in 1989)
suggest that many have reverted to earth road standards. Traffic levels on the majority
of gravel levels were very low and generally gravelling could not be justified,
especially in view of the shortage of materials. The unsatisfactory network condition

was brought about by insufficient road maintenance over an extended period of time
(Beusch, 1993).

Basic routine maintenance of the whole network 1s inadequate due to a range of
funding, equipment and manpower constraints. To maintain classified roads to a
reasonable standard, the annual expenditure should be about K£ 66.5 million (US$1.33
million (mid 1990’s), made up of K£ 26.25 million (US$ 525,000) for routine
maintenance and K£ 40 million (US$ 800,000) for periodic maintenance. This level of
expenditure is estimated as sufficient to keep in good condition those roads where
traffic warrants full maintenance, but others where there is little maintenance could
receive only minimal maintenance. Full maintenance of all roads is estimated to be

about K£ 140 million (US$ 2.8 million) per annum.

These estimates assume that:

- roads have been rehabilitated where necessary to a maintainable condition; and

- maintenance is carried out efficiently

As an illustration, the financial year 1990/1991 budget allocation, including new
construction and improvements was about K£ 66.3 million (US$ 1.33 muillion) from all
sources. Planned expenditure in the same financial year showed that K£ 8.3 million
(US$ 166,000) was required for routine and periodic maintenance in the recurrent
budget. This excludes personal emoluments and equipment. This amount was only a

third of that required for routine maintenance (Beusch, 1993).

The existing vehicle and equipment fleet is generally aged and availability rates are
assessed to be low (<20% for heavy plant). The existing maintenance system relies on
transport to take supervisory labour force to sites everyday. Low transport availability

restricts the amount of work that labour can achieve (Beusch, 1993).
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The problem of inappropriate staffing, inadequate training and lack of funds for
operating expenses further constrains road maintenance performance. Subordinate staff
make up 60% of the 15,000 permanent work force of the Roads Department the

majority of which are assigned to road maintenance activities (Ministry of Public
Works and Housing, 1994).



4.3. Kenya’s “Roads 2000” Concept and the Future

4.3.1 General

The problem of inadequate road maintenance was recognised as a major factor behind
the state of Kenya’s roads. This led to the launch of the “Roads 2000™ in 1993. This
project concept was to build on the good experience of previous labour-based projects

to institutionalise and integrate the overall maintenance of Kenya's roads by the year
2000 (Akute, 1993)

Two main policy areas were identified, 1.e. strategies and operational:

a) Strategic policy options. These were;

- provision of adequate funds for road maintenance

- establishment of an appropriate institution to manage the roads subsector

b) Operational policies. These were;

rationalisation of available resources to ensure optimal implementation of

maintenance programimnes

- 1dentification and subsequent application of appropriate technologies to ensure

minimal costs

The “Roads 2000 project involves:

- the application of purely labour-based methods to low traffic roads

- a mixed technology of labour-based methods and tractor towed graders for more

heavily used roads

- the use of tractor-based equiprent in areas were labour is not available.
4.3.2 QOutline of the “Roads 2000” approach (Minustry of Public Works, 1992)

The three operational components of this project to bringing roads back under effective

maintenance are;

a) Preparation: bring roads back to minimum maintainable standard (partial

rehabilitation)

b) Routine maintenance: Establish a labour-based routine maintenance system
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c) Spot improvement: plan and carry out a follow up programme of selected and

limited spot improvements on the network under maintenance.

The key principles of this approach are:

maintenance of the whole network rather than project approach

expand routine maintenance by lengthmen from 11,000 km to 40,000 km
support lengthmen with tractor equipment on highly trafficked roads (>50 vpd)
provide mobile units for routine maintenance in low population areas
mintmum initial rehabilitation to make roads maintainable: labour only or labour
and tractor

limited spot improvement to ensure passability

periodic maintenance to be programmed and managed separately

reduce substantial non-productive subordinate staff cadre

improve manpower motivation and management

provide adequate training for cadres

develop appropriate management system

develop appropriate equipment for local fabrication; and

develop local small-scale contractor sector for periodic road maintenance.
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4.4. Routine Maintenance of Minor Roads and the Lengthmen System in Kenya

4.4.1 Introduction

By 1992 there were about 9000 km of rural roads under routine maintenance carried out
by more than 6000 lengthmen contractors. Each lengthman was given the responsibility
of an average of 1.5 km of road (Taylor, 1992). The average cost of this maintenance
was US$ 200/km per annum (1992) where 65% of the costs accounted for wages, 12%

supervision and 20% transport.

Studies camried out in Kenya have shown that 45% of the maintenance requirements
were drainage related, 40% were carmageway related and 15% accounted for bush
clearing and grass cutting. A principal attraction of the system was the comparatively
low level of equipment required and lessened support problems. This results in a low
foreign exchange component, which in 1982 was estimated to be only 10%. This
amount compares with a typical foreign exchange component for equipment-based

routine maintenance systems of 50% (Petts and Jones, 1989).

Studies have show that improving planning, supervision and motivation were far more
important to the effectiveness of the programme than technical or other factors. The
result was the introduction of the headmen. There was also improvement in the timing
of maintenance inputs. [t was also found appropriate to concentrate most of the

maintenance in the wet season (Taylor, 1992; ILO ASIST, 1996).
4.4.2 The Lengthmen System and Its Key Features

Under the Minor Roads Programme (MRP), a lengthman (usually a former construction
worker who can be a man or woman) is appointed on a contract basis for each section
of the road, typically 1.5 km to 2.0 km in length. He/she is provided with hand tools
and supervised regularly by a headman and an overseer who monitors the condition of
the road, directs operations, make reports and authorises payments for satisfactory
work. The payment is based on the contracior carrying out work three days a week, on

days specified by the District Maintenance and Improvement Engineer (DMIE). The
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contract is terminated if the lengthman consistently performs unsatisfactorily (Ministry
of Public Works, 1992).

The contractor nommnally resides adjacent to the road and therefore doesn’t require
government accommodation oy transport, which consume considerable resources in a

traditional equipment-based maintenance system.

The lengthmen system also creates productive paid employment in rural areas where
there are few opportunities for such work. The contractor is able to live at home with

his family and the part-time terms gives hi/her the opportunity to work on other

activities as well.

Approximately 75% of the direct costs of the system are estimated to be paid directly to
the lengthmen contractors. The system also enables maintenance to be achieved
throughout the year on each portion of the road. The responsibility for the maintenance
of each road section lies basically with one person who requires minimal logistic
support. On some highly trafficked roads (>50 vpd), the lengthman may be supported

with occasional tractor towed grading for reshaping the running surface.

Routine maintenance operations are normally funded from an account nominated for

that purpose.

The MRP-Road Maintenance Manual lists the key features of the lengthmen system of

routine maintenance as follows:

- One person is responsible for all manual routine maintenance activities on a section
of the road, typically 1.5 to 2.0 km long

- Lengthman works on three specified days per week

- Lengthman walks on each workday from his/her home

- Lengthman is provided with necessary construction hand tools (e.g. hoe, shovel,
bushknife, grass slasher, rake and shared wheelbarrow). Other occasional tools are
provided by the headman or overseer

- Road section is assigned to the length-person according to maintenance needs due

to surface type, traffic, topography and rainfall
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Lengthman’s section is sub-divided with marker posts to aid work setting and
monitoring

Lengthman works through his/her section completing one selected activity at a
time, using task-based system to simplify supervision and control

Priorities for maintenance activities set according to the section

Headman with (preferably his own) bicycle and living at home setting tasks and
supervising length-person at least once per workday.

Routine maintenance supervisor with motorcycle supervising headmen and
lengthmen at least once per fortnight to direct, control and report on work done.
Quality of work done controlled with the help of simple measuring aids

Lengthmen paid at monthly intervals subject to satisfactory work output (otherwise
work terminated)

Terms of service for lengthmen and headmen are contract-based and renewed
annually 1f performance is satisfactory.

An objective method of assessment of routine maintenance performance 1is
incorporated in an annual inspection system. The system also allows for periodic
maintenance and spot improvement work to be identified and monitored.

The system allows planned reduction of lengthman inputs during the dry season in

ard areas if necessary

[nitial and on-going training on-the-job tuition of lengthmen and headmen by their

oversecers; and finally

The system depends on the mobility of the routine maintenance overseers and highest

priority is given to the procurement and maintenance of their motorcycles.

4.4.3 Maintenance Objectives of the Minor Roads Programme

The primary objectives of maintenance of rural access and minor roads are:

a)

b)

To provide a continued all-weather vehicular access at a level of service approprate
for the role of the road, i.e. for:

rural access roads — access only

minor roads — access with better standard surface to serve the higher traffic levels
and distances involved (lower surface roughness reduces vehicle operating costs)
To preserve the initial investment in the road as near to its original as-built

condition as possible
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Both of these objectives will have to be achieved with the resources available.

4.4.4 Technical Standards

The standards to be achieved through the on-going maintenance programme are those

used for the construction and improvement of RARs and MRs (see appendix D).

Maintenance is aimed at keeping the roads as close as possible to the requirement of the

standards

Where sections of RARs or MRs may be poor or even impassable the road is

rehabilitated to standards set out in the MRP-Road Maintenance Manual.

MRP roads are expected to allow for traffic volumes of up to about 50 vpd and speeds
of about 60 km/h (RARs are designed for traffic of up to 25 vpd.) However, for some

road sections 1n hilly terrain lower geometrical standards and consequently lower

speeds will apply.

The maintenance of rural access and minor roads are carried out on existing vertical

and horizontal alignment.

It is the DMIE’s responsibility to ensure that the standards set out are adhered to when

camrying out work.
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4.4.5 Maintenance Organisation and Responsibilities

4.4.5.]1 Organisation Structure

The Minor Roads Programme has several work positions complete or partial

responsibilities for road maintenance. These are as follows:

Headquarters MRP; Programme Co-ordinator
Deputy Programme Co-ordinator
Planning/Monitoring Engineer

Provincial: Provincial Road Engineer (unpaved roads)

District: Distnct Maintenance and Improvement Engineer (DMIE)

In general the district is split into Zones according to the characteristics of the RAR and
MR network to be maintained. (see also appendix E ).

4.4.5.2 Responsibilities

The roles and responsibilities of all personnel within the maintenance system and the

details of duties to be carried out on a regular basis, starting at site level are:

a) Lengthman Contractor

The lengthman contractor is ideally a person who has worked on the construction or
improvement of the road. There is need for on-the-job training for new lengthmen.

The lengthman lives near the road and is responsible for all routine maintenance

activities.

To facilitate supervision and control the lengthman is suppose to work on specified
days each week, arranged by the overseer and recorded in the inventory maintenance
book. The lengthman is directed to carry out specific activities each week and task rates
are laid down. The standard engagement form has been designed in MRP format. All
references to “‘employment’ have been made “‘engagement”. In this way it is as clear as

possible that the work is on “contract” and not on “‘employment’” conditions.
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The overseer or headman ensures that the lengthman fully understands the requirements

of each maintenance task and the contract before it is signed.

b) Headman

The supervision workload of the routine maintenance overseer is eased by setfing up
appropniate headman arrangements. In this way daily site supervision is possible in
between visits of the overseer. The overseer can give directions through the headman
and delegate some day to day control and productivity to the headman. The headman is
responsible for day to day supervision of the lengthman. He physically sets out tasks
for each lengthman and checks productivity and quality of work and makes a report to
the overseer. The headman is responsible for the supervision of 7 to 10 lengthmen
working on the same road or adjacent roads within a maintenance zone. He is not a

Ministry of Public Works employee.

¢) Routine Maintenance Overseer

The Routine Maintenance Overseer (or zonal maintenance supervisor) is responsible
for the organisation and control of all routine maintenance activities within his
maintenance zone. He is also responsible for identifying the need for urgent work. He 1s
a Ministry of Public Works employee,

d) Officer-in-Charge, Maintenance (OIC)

This is the key position within the maintenance organisation. He is responsible for the
day to day running and functioning of MRP network in the District. He is a Ministry of
Public Works employee.

e) District Maintenance and Improvement Engineer (DMIE)

The DMIE is responsible for all MRP maintenance activities in the District. He is a

Ministry of Public Works employee (see also appendices E and F).
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4.4.6 Routine Maintenance — Organjsation and Management

Routine maintenance is based on the lengthmen system. The management of this
system is difficult to organise in Jogistical terms but potentially cost-effective. This
section sets out the most important aspects of organisation and management which are

normally considered under the lengthmen system. See appendix H.

These aspects are:
a) Establishment of fair contract iengths

The need for allocation of fair lengths of road for each contractor 1s important for the

efficient operation of the system and motivation of the lengthman.

To enable this to be achieved, the following is normally considered:

- Maintenance requirements of RARs and MRs vary according to a range of
conditions, the principal physical factors being rainfali, traffic, soil type, gradient
and topography.

- Productivity

b) Establishment of Contract Sections and Divisions
Permanent reference points are established to indicate the start and end of each
lengthman’s section in order to plan and instruct work to each lengthman. The start and

end of each lengthman’s section are marked with permanent section markers. Each

section is then divided into divisions.
c) Maintenance Inventory Field Book

The maintenance inventory field book is used to record the details of the lengthman

section and divisions and is carried by the overseer on inspections for reference.



d) Programming of Work

The principal guidelines with regard to programming routine maintenance work are:

- The lengthman must concentrate on usually one, but a maximum of two activities in
a two week penod

- The lengthman commences work on the activity at the start of his section and works
through the section until that section is complete.

- Daily or weekly tasks are set whenever possible.

- Pnorities for maintenance activities are set according o season.

Only a small number of activities have to be carmied in the dry season to safe guard the

road. Most of the work is delayed till the rainy season.

The lengthman receives a fixed and regular income throughout the year.

e) Routine Maintenance Priorities

Routine maintenance activities are carried out according to prionties. This is to ensure

that only those activities which are considered vital at a particular time are dealt with.

f) Work Instructions and Reporting

On each site visit, the overseer gives insiructions to the headman using the routine

maintenance plan, and achievement report forms.

g) Productivity

The task work system is used wherever possible for both lengthmen and other MRP
operations. It is based on both the output and what would be achieved if working
steadily for a period of 8 days. The system enables high productivity rates. to be
achieved and also allows the workers to be released for their own activities as soon as
they have satisfactorily completed their task (by quality and quantity). The daily paid

method is used occasionally, for activities that are difficult to measure.
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The Technology Unit Study on routine maintenance developed productivity standards
for RARs and MRs. They represent the best productivities that can be achieved with a
well-organised and managed lengthmen system. These productivities are only

applicable to Kenya (Ministry of Public Works, 1992).

h) Supervisor’s Inspection Programme

The success of the lengthmen system depends on the frequent visits of the supervisory
personnel to the dispersed work locations on the road network. High priority should be

given to the mobility of the Routine Maintenance Overseers and Officers-in-Charge of

maintenance
1) Employment of Lengthmen and Headmen

Particular attention is given to the employment process of lengthmen and headmen.
Possible candidates for lengthmen and headmen positions are proposed by the Overseer

Improvement to the Overseer Maintenance. However, the final appointment 1s made by
the Officer-in-Charge.

The guidelines are:
To check for candidates who previously worked for MRP on an improvement site.

- To check whether the potential candidates live near the particular road for which
the lengthmen are being recruited.

- To make sure that there is gender equality. .

- To provide comprehensive information on the terms and conditions of employment
as a lengthman; and

- To explain clearly that any candidate will be under close observation for the first
few weeks of employment and that anybody not performing will be dismissed from

work without prior warming.

Both lengthmen and headmen are subject to disciplinary action whenever they violate

the conditions of contract.



4.4.7 Comments

Kenya's Lengthmen System for rural road maintenance is able to provide at least a
minimum maintenance service. It also ensures that every part of the road network

receives attention throughout the year.

The system has proved to be cost-effective (better than equipment based-methods) and
sustainable provided the right institutional arrangements are put in place to suit a
specific environment. Cost comparisons carried out in Kenya between lengthmen
system and conventional methods show that the system is cheaper. Most of the costs

are in form of wages.

The Kenyan experience shows that a lot of effort in terms of supervision and
monitoring is required in order to maintain high standards and achieve good
productivity. Research has shown the importance of getting maintenance programrmes
correct first tume. Thus pilot projects are very essential especially when large-scale

programmes are to be established.
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CHAPTER FIVE
S RURAL ROAD MAINTENANCE IN LESOTHO

5.1 Country Background

Lesotho is 2 small mountainous country (30,355 square kilometres in area) completely
surrounded by the Republic of South Africa. Only a third of the total area is non-

mountainous. Agriculture accounts for 11% of the total land area (Europa, 1999a,
1999b).

Like other developing countries in the Sub-Saharan Africa (Coukis, 1983), Lesotho has
an unstable employment situation. Many of the people are poor as a result of

unemployment.
5.2. Major Problems facing Rural Communities in Lesotho

There is an increase in poverty characterised by:

a) Inaccessibility
There 1s inadequate rural infrastructure in the form of roads resulting in severe
communication problems. A major problem in the economic and social development of

the remote areas is the isolation of these areas from any economic and social services

like markets, schools and clinics.

b) Unemployment

Unemployment and underemployment are major problems in Lesotho. It is estimated
that out of the total population of about 2 million people, with a labour force of 988,700
people, 340,000 are unemployed (35%). The yearly increase in labour force is about
20,000. There is continuing decline of employment opportunities for Basotho in South
Africa, especially in the mines which used to employ about 40% of Lesotho’s labour
force as migrant labourers (MOW, 1985, 1986, 1987, 1998).
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All road construction works were in the past done by intemational contractors and

consultants specialised in equipment-intensive methods and hence there was a massive

foreign exchange drain.

Roadwork activities were mainly carried out by force account units. Activilies,

especially routine maintenance were neither operating effectively or efficiently.

There 1s a continuous brain drain of technical staff in Lesotho who prefer to work in

other countries for better pay.

The combination of the above problems create a serious employment challenge for
Lesotho. For a poor, labour surplus economy like Lesotho, labour-intensive
construction is a viable alternative for a wide variety of different public works schemes.
Moreover, a World Bank poverty assessment study stressed the veed for a major
expansion of labour-based road works, to provide isolated areas with year-round access

which would facilitate economic development and flow of social services (World Bank,
1994).

5.3. Government Policy

The overall Government policy in the fifth (91/92-95/96) and the sixth (96/97-98/99)
development plans is the reduction of poverty amongst the targeted poorest in Lesotho
through social economic and environmental projects based on a community led

approach (Pama, 1999).

The Government decided to follow a number of strategies to reduce poverty. Some of

these were:

- Development of the private sector, this was to be the growth engine of the

economy.

- Creation of employment in all activities which could be carried out by labour.

The major Government policy in construction is the development of the construchon

industry. This involves the use of local consultants, suppliers and contractors in

construction.



Privatisation of all activities which can be carried out efficiently by the private sector is

also highly regarded by the Government.
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5.4. Road Sector Activities and Organisation

Responsibility for the construction and maintenance of the road network in Lesotho is
divided between four agencies, but is highly centralised since the first three of the
agencies below are within the Ministry of Works (MOW).

These road agencies are:

a) The Roads Branch

The Roads Branch is responsible for the most important and heavily trafficked roads
within the network.

b) The Labour Construction Unit (LCU)
LCU is responsible for upgrading the more heavily trafficked earth roads to gravel road
standard and maintaining them using labour-based methods. Most of the roads

upgraded were initially constructed by the Civil Works Section.

¢) The Civil Works Section (CWS)

CWS was formerly part of the Ministry of Home Affairs, but since 1996 became part of
the MOW responsible for the construction and maintenance of minor village and
District roads using labour-intensive, vsually work for food methods. It remains
operationally separate from LCU because of its continuing dependence on food aid
from the World Food Programme (WFP). Both the Government of Lesotho (GOL) and
the Lesotho High.lands Development Fund (LHDF) provide support to CWS.

d) The Lesotho Highlands Development Authority (LHDA)
LHDA is responsible for the construction of key roads leading to dam sites and

ternporarily for certain links in the network though maintenance works have been

delegated to LCU as at present.

Only LCU will be given much emphasis in this report because of its role in labour-

based maintenance of rural roads.
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5.5. Labour Construction Unit

LCU 1s one of the labour-based road construction and maintenance departments in
Lesotho. It is the Jargest and main unit in this type of methods. The departrnent

implements some of the Government policies mentioned earlier in order to reduce

poverty.
5.5.1 LCU Objectives

The primary objective of the LCU is to provide functional rural road commumnication in
order to promote the social-economic conditions of rural people. The second objective
1s to promote and propagate the use of efficient labour-based construction and

maintenance in Lesotho thus creating both assets and employment (MOW, 1998).

5.5.2. LCU Establishment

According to Pama (1999), LCU was established in 1977 with the objective of creating
employment for retrenched mineworkers from South Africa. It started as a pilot project
and then expanded gradually. All construction and maintenance works were carried out
by force account terms until 1993, [n 1993, the GOL entered into agreement with [DA
and one of the objectives was to develop small-scale contractors. Under this agreement

20 contractors were trained for a period of two years. There are more than 30

contractors who have been trained at present.

All road rehabilitation, periodic and routine maintenance works are now carried out by
contractors. All routine maintenance contracts are allocated to zll trained contractors
using the ballot system. All rehabilitation and periodic maintenance are allocated o
contractors under standard procedures. However, road construction and upgrading are

carried out by force account teams.
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5.5.3. Responsibilities

The onginal responsibility was upgrading and maintenance of 2,300 km of feeder
roads. However, in 1997 LCU was given addihonal responsibilities of construction and
maintenance of some of Lesotho Highlands Revenue Funded (LHRF) roads project and

also the maintenance of LHDA feeder roads around dams.

5.5.4. Current Status of LCU

LCU has a 20 year work programme of road construction, upgrading and maintenance
with the following aims:

- improved rural road communication
- large-scale employment of rural people
- Increased and improved agricultural produce; and

- Increased social services e.g. health centres, shops, etc.
This 20 year work programme is divided into four phases, namely;,
a) Phase I (1990-1992): Improving Rural Road Communication

The major concentration was research, and the development of standards, specifications

and work methods.

b) Phase 2 (1993-1998): Providing Large-Scale Employment Opportunity for Rural
People

c) Phase 3 (1999-2004): Expansion Phase.

Involves the expansion of LCU activities throughout country.

d) Phase 4 (2005-2010): Rehabilitation and Maintenance Phase
Involves the shift from construction and upgrading.



5.5.5. Funding

LCU receives funds from the GOL and aid agencies like 1IDA, KFW, EU, and IA.
LHRF has an input for community roads. There 1s an additional fuel levy on fuel and is
administered through the Road Fund to fund road maintenance. The Road Fund funds
some of LCU'’s routine maintenance works. Fuel levy is at 8 US cents per litre which is

below the 10 US cents thought sufficient to fund maintenance adequately (Metschies
and Rausch, 1996).

5.5.6.Existing Challenges

In additional to being given additional responsibilities, LCU has insufficient capacity to
implement additional funded road projects which have to be constructed and
maintained. Also the rate of construction is low in comparisons to plans.

These challenges are being dealt with through strategies like;

- onenting and using local consulting firms

- development of small-scale contractors in road construction and maintenance; and

- training of more force account technicians
5.5.7. The Use of Consultants

LCU has been using consultants in order:
- to increase in-house capacity for implementation of expanded programmes

- to reduce the design and supervision burden of roadworks on over-stretched

technical and managerial staff of LCU

- to allow LCU to act solely as a client as opposed to the current situation of a

combination of client and consultant.

The type of consultants’ contracts used include lump-sum and time-based contracts.

The roles of consultants include;

- survey and design of selected roads to suit labour-based method of implementation
- preparation of bill of quantities, contract documentation and invitation of bids

* - contract administration and mentorship; and
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- training of LCU technical staff and contractors

Selection procedure for consultants is depended on the selection procedure for road
construction and rehabilitation based on experience, resources and legal status of each
firm. Selection for rehabilitation and periodic maintenance is based on manpower, legal

3 .
and other minor resources.

The figure below shows a regularly maintained rural road in Lesotho.

Figurc 5.1: A regularly maintained rural road using labour-based methods. in Lesotho.
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5.5.8. Donor funding
a) Irish Aid

Irish aid assistance to LCU started in 1994, the objective being financial assistance in
Lesotho to reduce poverty for rural people. Assistance aims at creating employment
and rural infrastructure in form of roads. Recently, Irish Aid has been involved funding

some road projects (see Table 5.1 below).

TABLE 5.1: IRISH AID FUNDED PROJECTS — PHASE TWO ]
| DISTRICT CODE | LENGTH | REVISED COST | CONSTITUENCY
(km) (Maluti)
Mohale’s Hoek MHO1 23.75 4,393 946 Ketane
Mohale’s Hoek MH16 14 3,306, 637 Qagatu
Mokthotlong MKX07 16.8 5,038,451 Khubelu -Bobatsi

Source: MOW, 1998

b) KfW Funded Projects

Since the 1980’s KfW has been assisting LCU with the main aim of promoting labour-
intensive upgrading of rural roads in order to create employment and rural
infrastructure for the rural communities. It has so far funded four phases and is

currently funding Phase S as shown in the Table 5.2 on the next page.
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TABLE 5.2: KfW FUNDED ROADS — PHASE FIVE \

DISTRICT CODE | LENGTH ORIGINAL CONSTITUENCY
{km) COST
(Maluti)
Thaba — Tseka TTO3 23 4,114,000 Thaba - Chitja
Leribe LB18 15 2,951,000 Pitseng
Mafeteng MF13 13 2,309,000 Mafeteng and
(north) Qalabane

Source: MOW, 1998

c) SIDA Funded Projects

SIDA has been assisting LCU since 1977. It has funded field activities and training,

construction of buildings.
d) IDA Funded Projects (RRMP)

The Roads Branch, LCU and CWS are responsible for the implementation of the Road

Rehabilitation and Maintenance Project (RRMP) which commenced in 1998.

RRMP has three components:

- A civil works programme focusing on maintenance including rehabilitation of
sections of roads of the road branch and LCU networks and upgrading of selected
priority roads

- Design engineering and supervision services in support of the programme; and

- Institutional reform capacity building and logistic support.
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There are other projects funded by Lesotho Highlands Revenue Development Fund
(LHRDF) as shown in Table 5.3 below.

TABLE 5.3: ROADS FUNDED BY LHRDF

DISTRICT CODE | LENGTH COST CONSTITUENCY
(km) (Maluti)
Leribe LB06 12 1,560,000 Hleoheng
Maseru Cs11 11.5 4,300,000 Sengangane
Maseru B205 10 1,400,000 Thab-Bosiu
Leribe LBO0OS 15 1,830,245 Ngechane
(B)
Berea 7.6 500,000 Khafung

Source: MOW, 1998

5.5.9. Admirnistration
a) Staff and Labour

By 1998, LCU had a labour force of about 1546 people. This figure comprised 1280
labourers and 266 staff, Of the former only 17 labourers were permanent employees
paid from various capital projects. Of the 266 staff, 66% were employed and paid from
capital projects whilst the remainder were holding established positions. The permanent
labour force has decreased as compared to previous years, the reason being that as in
the preceding years all roads under maintenance were taken over by small-scale
contractors trained under the World Bank and GOL funded Small Scale Contractor
Programme (SSCP) (MOW, 1998).
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b) Finance

Table 5.4 below shows a breakdown of the total commitment on LCU, which was M29,
980,983 (US$ 5 million) for the 1997/98 financial year. Maintenance of public assets
(roads and airstrips) cost about 15.7% of the above figure. The rest was for
construction, iraining and support. The table does not include contributions by
European Union and World Bank.

TABLE 5.4: FINANCIAL COMMITMENT TO LCU (1997/98)

SOURCE OF FUNDING Y
Govemment of Lesotho 44
Lesotho Highlands Development Fund (LHDF) 2]
Irish Aid 15
Kredistanstalt Fur Wiederaufbau (KfW) 11
Swedish Intemational Development Agency (SIDA) 5
International Development Agency (IDA) 4
Total 100

5.5.10 Activities of the Technical Section

The technical section is divided into three sections; Training, Planning and Control, and

Operations. Operation is further divided into Regions and Contracts.

a) Operations

By 1998 all road routine maintenance had been fully contracted out to pnvate
contractors. LCU has fully transformed itself into a contract monitoring department

regarding maintenance works. In addition, periodic maintenance by contract has also

been introduced.

However, upgrading and construction work is still carried out by force account units.
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LCU has a large fleet of plant and vehicles used on construction and maintenance of

roads. Most are aged but there is gradual replacement by donors and project funding.

b) Field Activities

The major field activities of LCU are maintenance of roads and rural airstrips,
rehabilitation of roads, upgrading and construction of rural roads and airstrips using

labour-based methods through force account and contracting.

The distmbution of work between force account units and contracting during 1997/98
term is shown in the Table 5.5. Table 5.6 on the following page shows the sources of

funding for LCU field activities dunng the 1997-98 reporting period.

TABLE 5.5: DISTRIBUTION OF WORK BETWEEN FORCE ACCOUNT AND
CONTRACTING
CATEGORY OF WORK DISTRIBUTION OF WORK (%)
Force Account Contracting

Routine Maintenance: Roads 0 100

Rural Airstrips 71 29
Rehabilitation: Roads 0 100
Periodic Maintenance:  Roads 0 100
Upgrading/Construction: Roads 100 0

Rural Airstrips 100 0

Source: MOW, 1998
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TABLE 5.6: SOURCE OF FUNDING OF LCU FIELD ACTIVITIES (1997/98)

SOURCE OF FUNDING %
Govemnment of Lesotho (Recurrent) 33.30
Lesotho Highlands Revenue and Development Fund (LHRDF) 26.64
Irish Aid 22.57
Rural Road Maintenance Programme (RRMP 8.43
Kredistanstalt Fur Wiederaufbau (KfW) 6.11
Government of Lesotho (Capital) 2.95
Total 100




5.6. Routine Maintenance

5.6.1 General

As stated earlier, LCU has been involved in labour-based works since 1977 and 1s one
of the most experienced organisations in the world in this type of activity. A recent
evaluation concluded that LCU was “ a solid and well balanced institution that
effectively demonstrates the main advantages of the labour-based approach to

infrastructure provision in low-wage economies” (Stiedl et al, 1997).

Routine maintenance by force account has been phased out and has been replaced by
small-scale contractor system using locally recruited labour. Currently, there are 30
contractors each handling routine maintenance of 11-45 km of roads and small
airfields, depending on the grouping of the work. About 80% of the contractors are
capable of undertaking periodic maintenance works and are being introduced in the
more complicated aspects of rehabilitation. Although LCU 1s planning to contract out
an increasing share of the work to the private sector, it may keep a small direct labour
unit for activities in remote and more difficult areas, where there is a high concentration

of poverty.

As the 1997 SIDA evaluation noted, maintenance of LCU roads has been contentious

technically because of lack of regular periodic maintenance (Stied! et al, 1997).

The establishment of the lengthmen routine maintenance system on most of the
network, and the diversion of some of the recurrent maintenance budget for spot
improvement purposes to repair damaged sections, undoubtedly slowed the rate of
deterioration, but could not postpone it indefinitely. This is due to gradual emergence
of the underlying bedrock (on some roads) as the gravel layer wore down, resulting in

steadily rougher travel conditions. Regravelling varies from 3-S5 year intervals

depending on the terrain.

LCU has been within the World Bank financed road maintenance programme with a
five year action plan, starting in 1997 to clear the backlog of regravelling (535 km, with
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gravel of 60mm or less) and rehabilitation (194 km, with gravel below 20mm or

nothing left and visible deterioration) on the existing network.

Due to economic stagnation, goverruments in the Sub-Saharan Africa have
systematically failed to deliver on funding arrangements that require them to assume a

steadily increasing maintenance burden from donors (Thagesen, 1996). Lesotho 1s no

exception in this regard.
5.6.2 Operations of the Lengthmen System for Routine Maintenance in Lesotho

The lengthmen system has been used in Lesotho since 1984. Most of the rural roads
were bullt in the 1970’s using labour-based method approach. Up to 1984 maintenance
was done by force account using LCU staff. The system proved ineffective (Pama,

personal communication, 1999).

The lengthmen routine maintenance system was then introduced and followed the

Kenyan pattern but still using force account. Labourers were employed and deployed

on the network.

Under routine maintenance each labourer was given a section of the road, about 1.5 km
long to maintain. He was issued with the basic hand tools, such as pick-axe, shovel, and
wheelbarrow. Each day the labourer would walk from his home to his road section.
Supervision was supposed to be on a day to day basis by a senior labourer (about | per
10 km) who was issued with a bicycle for transport. The senior labourer kept
attendance records, directed work and from time to time would gather men into gangs
to tackle more intensive rmaintenance works. Activities included the filling of potholes,

cleaning of culverts and ditches, repairs to masonry works and excavation and loading

of gravel for stockpiles.

However, roads continued to deteriorate under this system despite being under a

maintenance programme. There are many reasons why the lengthmen sytem (using

length-persons) under force account failed.



The most significant reasons that led to failure were that:

- Due to the vast network and few supervisors, it was difficult to supervise the
workers effectively. This left a lot of labourers without supervision.

- Monitoring was minimal and progress difficult to assess

- There was also dampened morale and low motivation among workers.

Monitoring and supervision under the lengthmen routine maintenance system by force

account were found to be the more important and critical than technical issues.

As aresult of the failure of the length-persons, LCU changed its strategy by introducing
the lengthmen system of routine maintenance by small-scale contractors, thereby
replacing the force account system. This system has proved to be efficient. Labourers
are employed by the contractor whose contract is lump-sum based (see section 2.3.6)

and allocated work depending on the extent of deterioration (Ntoi, personal

communication, 1999).

The change from force account to the coniract system was inevitable and propagated as

a result of the following factors; -
- 1neffectiveness of force account
- lack of supervision and monitoring in force account

- Government policy of privatisation and development of local construction industry

These changes have resulted in reduced number of supervisors. There is also no direct
control of workers as these are under the control of contractors. The burden on LCU
has been eased up but at least roads are now in good and maintainable state. There is

value for money. Perforrnance is thc main criteria for payment as opposed to

attendance.

Each supervisor (LCU staff) can handle up to four contracts, depending on the type of
work, and supervises at least twice a week. The total length a supervisor can handle can
be as much as 40 km. Most of the present supervisors were previously working under
the force account but have since been frained alongside contractors to enhance their
construction knowledge and skills. About 95% of all work is contracted out through a

ballot system for transparency though plans are underway for competitive bidding.
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LCU has also established its own task rates, which have been developed and adjusted

over the years.

In the 1998/1999-term 780 km of roads are under routise maintenance out of the
network of 2300 km which is increasing by 70 km per annum. The balance is under
rehabilitation or periodic maintenance. About M9000 (USS 1500) per km per annum 1s
used in routine maintenance work. This figure is average and subject to fluctuations
depending on the condition of the road to be maintained. The amount is sufficient for
the reasonable profit for the confractor. Lesotho has high wage rates compared to other
Sub-Saharan African countries. The minimum wage rate is US$4/day. The rates in the
contract include supervision (transport allowance for work in the mountains), 10%

profit mark-up, 10% overheads, 5% tax and insurance (Ntol, personal communication,

1999).

5.7 Comments

Lesotho’s experience of avoiding the traditional capital-intensive routine maintenance
operations in favour of labour-based lengthmen systemn through small-scale contractors
1s worth replicating. A lesson learnt is that force account can be problematic both under
equipment and labour-based methods. Under the current systern routine maintenance
works are only paid for on satisfactory performance. Though donor funding is still
prominent, there is a benefit to the community through the employment which has been

created and improved access.
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CHAPTER SIX

6 SUMMARY OF COMPARISONS OF RURAL ROAD MAINTENANCE
BETWEEN ZAMBIA, KENYA AND LESOTHO

This chapter deals with comparisons in Rural Road Maintenance Systems between

Zambia, Kenya and Lesotho. It focuses on general information, performance parameters,

institutional strength and management, existing constraints in rural road maintenance

programmes, and finally routine maintenance techniques and work methods.

a) General

ZAMBIA
ITEM OF COMPARISON
Physical; Landlocked with
752,614 sq kms.
Geaerally platean.
Climate: Tropical climate
medified by altitude.
Average temperature
1s from 18°C 10 24°C.
Annual rainfall ranges
from >1200mm in the
gorth to <750mm in the
south.
Population (1999): 9.6 million people
(13 people per sq km).
Increased by 2.8%
per annum (1990-97).

Unemployment: High (over 25%)

Non-landlocked with
580,367 sq kms.
Varying terrain.

Temperature ranges

from 20-32°C in the
coastal region to 7-27°C
injand.

Annual rainfall ranges
from 1000-1250mm 1n
in the highlands to about
250mm in the north.

32 million people

(55 people per sq kamn)
Increased by 2.6%
per annum (1990-97).

High

LESOTHO

Landlocked with
30,347 sq kans,

Mountainous.

Generally mild; cooler in
the highlands (<-7 to 22°).
Temperature ranges from
-7°C 10 32°C in lowlands.
Annual rainfall is 725mm
and falls mostly in

summer.

2 million people

(66 people per sq km)
Increased by 2.1%
per annum (19%0-97).

High (35%)



Underemployment:

Labour availability:

Agriculture potential:

Daily wage Levels:

Main economic sectors:

GNP per capita:

GNP growth rate

(1990-97):

GDP growth in real
terms (1990-97):

Agricultural

contribution to GDP:

Agricultural GDP
growth:

External debt (1996):

(Europa, 1999a, 1999b; ETU Country Report, 2000).

High

High

High (almost all parts

of Zambia)

USS3 1.50

Mining and
agriculture.

USS$ 360 (1994-96).
US$ 370 (1997).

- 4.8 % per annum.

1% per annum.

18.8% contmbution to
GDP in 1996 and
employed 71.1% of

labour force in 1997.

- 5% per annum

(1950-97).

USS$ 7,113 million
or US$ 790 per capita.
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High

High

High

US$ 1.20

Agriculture and

tourism.

USS 320 (1994-96).

US$ 330 (1997).

- 0.5% per annum.

2% per annum.

30% contnbution fo
GDP in 1996 and
employed 76.7% of

favour force in 1997.

+0.8% per annum

(1990-97).

USS 6,893 million

or US$ 229.8 per capita.

High
High

11% potential of total area
as most of the area is

mountainous
US§ 4.00

Agriculture and

manufacturing.

USS 660 (1994-96).
USS 670 (1997).

+ 0.9% per annum.

8% per annum.

13.9% contribution to
GDP in 1996 and
employed 38.6% of

labour force in 1997.
+16% per annum
(1992-96).

USS$ 654.1 myllion
or USS 327 per capita.



b) Indicators For Road Agency Performance (Rural Roads)

ZAMBIA

ITEM OF COMPARISON

Expenditure:

Routine maintenance

(per kam per annum):

Network Size:

Area thousand sq.km:

General total nerwork

tength:

Length per sq.km:

Length per 1000 persons:

Main network length:

Main paved:

Main unpaved:

Main rural network:

Urban Network:

<USS$ 160 (required is
USS 630 for roads in

good condirion).

753

65, 950 km

0.088 lan

6.7 km

36,762 ki

6,582 km

9,344 km

15,898 km

1,543 kma

100

USS 300

580

154,490 km

0.266 km

4.8 kam

61,688 kan

7,686 km

54,000 km

87,276 km

3,890 kan

LESOTHO

US$ 1,500

30

5,425 km

0.181 km

2.7 km

2,346 km

600 km

1,746 kam

2,904 km

175 km



Condition of rural network:

1992:

1998-99:

K backlog of

routne mantenance:

Condition of bridges
and culverts (strucrurally

and functionally ).

Good (30%)
Fair (35%)
Poor (35%)

More than 50% of
the network was in poor

condition. The roads

deteriorated.

Excessive

Poor state

Utilization of the Network:

Traffic flow:

Vehicle size and Weight:

Traffic flow range from
1 to 30 vpd and has

declined over the years.

Mixed traffic
(motorised and non-

motonised).
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Good (66%)
Fair (15%)
Poor (19%)

Over 9000 kan under
regular maintenance by

single-person contractors.

Fairly good and passable.

Fair

not known

Up to 50 vpd

Mixed traffic
{motorised and non-

motonsed).

Goad (16%)
Fair (57%)
Poar (27%)

Condition of network
under routine maintenance
described as good and has
780 kan under routine
maintenance in 1999
through private small-scale
contracling. Rest of the
Network under

Rehabiliwation.

Almost nil

Good

1-30 vpd (has increased

over the years).

Mixed traffic
(motorised and non-

motorised).
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¢) Imstitutional Strength And Management

(Structures And Procedures, Funding And Organization)

ZAMBIA KENY A

ITEM OF COMPARISON

Funding

Availability: 40% of the Road Fund Low.
goes towards maintenance
of roads under MLGH.
However, its not clear
how much is reserved
for rural roads (unpaved).
Funds are inadequate
and avajlability is low.
Almost nil in 1997 and
1998. (see appendix C)

Sources: Sources of funds are the Government and Donors

Road Fund, Government
and Donors.

Councils are unable to
generate money by
themselves and all of
them are in deficit
situations.

(See secton 3.4.4)

Policy Environment

Government and
transport Policy: Governument is pursuing  Kenya has a favourable

a decentralisation policy policy environment as

(under review). far as maintenance of

LESOTHO

Fair. Routine and Periodic
maintenance activities are
adcquately funded. The

whole network is aftended

to at all times.

Road Fund, Government
and Donors, There are a
good number of donor
funded projects.

(See sections 5.5.5

and 5.5.8)

The overall govérnmcnt
policy in the fifth five
year (1991-1996) and the



Existing Organisational

Structure

Components of Rural
Roads Management

Structure:

Transport policy {(draft)
is addressing the state of
roads well but needs
speed implementation.
(see sections 3.3.2.3 and
3.4.6).

The main components:
are DCs (also referred to
as road ageancies), DISS,
Road Fund, NRB and
ZNTB. ZNTB is secn

as an obstacle by DCs.
(See section 3.5.1)
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unpaved roads are
concemncd. This is
evident in ROADS.
2000 objectives.

There js high support
from Governmen for
using labous-intensive-
rmethods as much as
possible.

(See section 4.3)

Organisational Structure
of MRP is well outlined.
It’s related components
and linkages at District,
regiona) and headquarters
well articulated.

{See section 4.4.5 and

Appendix E).

sixth three year (1996-

1999) development plans
is the reduction of
poverty from among the
targeted poorest in
Lesotho through social
economic and
environmental projects
based on community led
approach

{See section 5.3)

The main components
responsible for more
earth angd gravel roads
are LCU and CWS
sections.

LCU is divided info
sections, which include
a technical section.

The Technicat Section is
subdivided into three
Sections i.e. Planning ,
Control, and Operations.
Operations are divided
into Regions and
Contracts hcaded by
Senior Engineers.

(See section 5.5.10).
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Existing Communications

And Planning Procedures

Communication

Procedures: Basic organizational Communication Communication
structure for procedures are fair. Procedures and links
communication is are good.
simple but with problems. There is a direct flow
DCs prefer to deal with of authority and
NRB directly. There is responsibility in LCU.
lack of two way LCU is independent
communication between from other agencies
DCs and DISS. DISS’s within MOW.
capacity is very low to
handle DCs demands.
There is slow speed
communications n both
directions between DCs
and DISS. There is slow
speed communication
berween DISS and NRB
in both ways. Delays or
lack of response from
NRB to DCs through
DISS. Lack of
consultations by NRB
with DCs.
(See section 3.5.2).

Planning Procedures: Lack of faith in the Well outlined in the LCU has planning and
system. DCs have MRP- Maintenance contol section.
misunderstanding manual (1992).
of procedures and (See also section 4.4.6).
objectives of the Road
Fund. Poor timing
causes some projects

to start in the rainy



Supervision of Work:

Current Contract
Administration

Procedures:
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season. Duplication
of functions does exist.

(See section 3.5.2.3).

Poor performance by
consultants due to

to fixed fees and
misunderstanding of
obligations.

Uneven performance

by Provincial Engineers
due to pressure of work
low fee structure and
and lack of control.

The use of provincial
planning and supervision
department to provide
technical assistance has
not worked well and has
sometimes shifted to
private consultants.

(See section 3.5.3).

Plans are there 10 change
frorn vsing force account
methods to private
contracting for rural

roads and thus focused
attention on contract
adminis(ration procedures.
Due 1o lack of capacity at

DCs, provincial

Supervision is done with
the help of headmen,
who report 1o overseers.
Overseers report to
Officers-in-charge of
maintenaace and final
authonty rests with the
District Maintenance
Engineer (DMIE).

See appendices F, G.
(See section 4.4.5.2).

The use of copsultants 1o
Lesotho has worked in
line with government
policy to develop local
consulting industry and
increase LCU’s capacity.
The use of consultants

is however at initial stage.
Contracts are awarded

on open tender basis

for transparency.

Lengthmen are employed Though a small 2mount

oD a coniract basis.
Procedures and contract
conditions are outlined
in employment forms.

See also appendix G.

consultants , DISS and NRB

are filling in some of the
management functions.

This has caused problems

of jobs are done through
force account (special
projects), a large
percentage is through
private contracting.

There 1s a well established
contract section in LCU.
Contract procedures are
well documented and
promote labour-intensive

methods.



Existing Planning
And Management
Capacity

Staffing levels:

Capabilities of Staff:

Qualifications:

Small-Scale Contractors:
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in terms of duplications.
Formation of contract
management Units at
DCs is under discussion.

(See section 3.5.4)

Difficulties exist in Not Known
ascertaining appropnate

size of staff to meet the

needs of rural road

maintenance programmes.

There are a number of

unfilled staff positions.

Councils rely on the MWS

for technical assistance.

DCs are limited by the low
levels of DOW's technical

Fair.

training and experience.

DCs are unable 10 employ Qualifications are high

highly qualified staff due (e.g DMIE must have
to low salaries and lack  a BSc in Civil
of incentives. Engineering).

(see section 3.5.5) (see appendix F)

Very small number of Lengthmen are well
small-scale contractors
in many districts.

Most of them lack

with necessary tools.

equipment and are

hindered by high

established and provided

There is a well established
structure to manage rural
rural roads. Staff positions

are filled in and focalised.

Farr

LCU has managed to
to employ high calibre
staff ( graduates).
Most of them have
received training in

labour-intensive work.

More than 30 small-scale
coutractors, each handling
routine maintenance of
11-45 km, '

About 80% of them are
capable of handling



interest rates and lack

of plant pools.
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periodic maintenance
using labour-intensive
methods. They are
moreover equipped with

the necessary tools.
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d) Existing Constraints In Rural Road Maintenance Programmes

ZAMBIA KENYA LESOTHO

ITEM OF COMPARISON

Local government

maintenance skills: Skills are there. Skills are there Skills are there

Capabllity of local
Communities to

undertake routine

maintenance: To a large extent. Local communities do Local communities do
Small-scale works using  possess capabilines. possess skills 1o undenake
labour-based methods They have been involved maintenance. They have
have shown that in the construction and  been involved in labour-
capabilities can be mainfenance of over based programmes.
developed. 11, 000 km of rural roads
through labour-intensive
methods.
Definition of
maintenance needs and
retated tasks have not
been adequately
defined: Well defined Well defined Well defined
Maintenance needs: Maintenance needs are  Not known but Maintenance needs are
acrually excessive due to donor assistance has not excessive, and
backlog as a result of been prominent since roads are at least given
prolonged neglect of the inception of MRP/ a minimurn maintenance
maintenance and RARP programme standard.

inadequate funding.



Maintenance responsibility

{Articulation of

responsibilities)

Local communities do
not identify themselves

as beneficiaries:

Maintenance techniques
not balanced in relation

to local resources:

Maintepance tasks
are not adequately

being executed:

Local resource base

is inadequate:

Responsibilities are wel!

articulated.

To some extent due to
political iaterference.
Farmers do identify
thernselves as main
beneficianes and as such
formed assoctations to

air their views.

Very true. Though there
is a shift from force to
private contract, this is
only preliminary, capital-
intensive methods

continue to dominate

maintenance programmes.

Maintenance tasks are
pot adequately or not
executed at all in many

cases.

Local resource base is
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Responsibilities are well

artculated.

Not ue.
Local communities do
identify themselves ag

as beneficiaries.

Maintenance techniques
are well balanced in
relation to available
TESOUTCES.

Labour 1s well unlised

Maintenance tasks are
fairly well executed.
Supervision is highly
employed to ensure

high productivity.

Inadequate in monetary

Responsibilities are well

articulated.

Not true.
Local communities
identify themselves

as beneficiaries.

Maintenance techniques
are labour-based and
are balanced 1o available

resources.

Maintenance tasks are

adequately executed.

[nadequate in monetary
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adequate in terms of terms only. terms only.
labour and matenals.

It’s the funding problem

which continues to

to persist due to harsh

economic conditions.

Local resource
mobilisation: Inadequate There is local Local resource
resource mobilisation. mobilisation is there

but inadequate in terms

of funding.
Central Government is
allocating insufficient
funds: Yes- [nsufficient by far Not known Fund allocation is not
See appendix C. sufficient, hence donur
assistance.

Maintenance workers

have inadequate skills: Maintenance workers are Workers have developed Small-scale contractors

demodtvated due to lack  skills and are able to respoansibie for
of projects. They have waork independently. maintenance have
had little oppormunity developed skills through
to prove their worth. LCU programmes.
Maintenance resources
are diverted for other
purposes: Resources are never Not known Not known

diverted for other
purposes but are used

accordingly.



111

¢) Routine Maintenance Techniques And Work Methods

ZAMBIA

ITEM OF COMPARISON

Technology:

Eqguipment:

Quality and quantity

of work:

Capital-intensive methods
through force account
and contracting.
Labour-intensive
methods are however
receiving some attention
but maunly through

community food for

work programmes.

Usually graders are
used. Very few DCs
bave graders and mainly
rely on hired equipment.

Utilisation is very low.

Liftle data exists on
qualiry and quantiry

of rural road
matntenance
concemed.

Quality can however be
described as low and
quantity as almost nil.
Substandard work is as

KENYA

Labour-intensive methods
based on the lengthmen
system ( singte-person
contractors).

A combination of labour
and equipment is used on
highly trafficked roads
(>50 vpd).

Tractor towed graders
are used on heavily
mafficked roads.
Otherwise, hand tools

are mainly used.

Quality can be described

as fair and compares well

LESOTHO

Labour-intensive methods
based on lengthmen
system (small-scale
contractors)

A small percentage of
force account maintenance
team has been retained to
deal with very isolated

casces.

For routine maintenance
only bandtools are used.
Minor plant like the
BOMAG BW 90s rollers
are used on bigger projects
such as periodic
maintenance and
rehabilitation.

Tractors are also used.

Quality compares well

with machine-based work.

with machine-based work. Quantity (cutput) has been

Quantity on routine
maintenance is high.
Over 10,000 kan of rural
roads recejve attention
under the lengthmen

system.

impressive, e. g in 1998/
1999 term 780 kin of the
total network of2,300 km
(increasing by 70iam per
year) was under routine

maintenance with rest



Technical Standards
(Design Specifications
and Cond{tons of

Coatract)

Procurement

Procedures:

112

a result of inadequate
supervision due to poor
funding.

Performance under
ROADSIP has not been
good due to economuc
hardship, e.g. during the
period 1/1/99 to 22/10/99
ROADSIP national
achievement was:
Routine maintenance;
-USS 1.8 million
(approved budget)

-US$ 0.01 million
(approved contract).
This translates to 0.8%
of approved budget.
Routine maintenance was
0.4% of US$ 2.43 million
expenditure on road
maintenance.

See appendix C.

Procurement pracedures Technical standards

are biased towards have been developed

equipment-intensive and set out in the MRP
methods. In fact road maintenance and
small-scale contractors  technical manuals.
find themselves in They are appropriate

difficult situations to local conditions.

under periodic or

rehabilitation,

Procurement procedures
are designed to suit
small-scale (labour-based)
contractors. Two contract
documents have been
developed, for routine and

rehabilitation to local



Specification of
Works:

Typical cross-sections

of rural roads

Formation width:

Gravel course;

because they have no
equipment and also
face competition from

farge confractors.

Other problems include:

-designs suited to
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equipment —based methods

-Bills of Quantities that are

in line with traditional

work methods which favour

the use of equipment.
-Conditions of contract
favour equipment-
based methods.
-Bidding procedures that
are lengthy and
demanding 1n terms of

fees and securities.

Design specifications do
not favour the use of
hand tools.

Qualjty and performance
standards favour the use
of equipment-based

techpology.
(See appendix B)

5000mm

4500mm

Specifications of Works
are outlined in the MRP
Maintenance Manual
and support labour-based
technology.

(See appendix H)

4500mm

4000mm

standards.

Designs, Bill of Quantities
and conditons of contract
foster the development of

small-scale contractors.

Productivity rates have
also been incorporated

in the contract documents.

Specifications and
methods of work favour
and support labour-based
technology.

{See appendix I)

6000mm

5000mm



Gravel thickness

layer compacted: 120mm

Slope before

compaction: 10%

(See appendix A)
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100-150mm

5-8%

(See appendix D4)

150mm

7%

(See appendix I5)
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CHAPTER SEVEN
7 DISCUSSION

7.1 Introduction

Maintenance technology covers a range of maintenance methods using mixes of labour and
equipment. Maintenance methods are characterised as equipment or labour-based
depending on the source of motive power used. Labour-based methods are often called
employment-intensive because they contribute to employment creation. Appropniate
technology, 1.e. the most suitable mixture of labour and equipment is preferred by some
practitioners. Before carrying out a comparative analysis (section 7.3) between Zambia,

Kenya and Lesotho, existing practices, trends and factors of viability for labour-based

work will be examined.

Equipment-based road maintenance methods developed in the industrialised countries are
extensively used in many developing countries, including Zambia because of the following
reasons:

- Politicians, planners and engineers are strongly influenced by the technology used in
developed countries and there is very effective pressure lobby and sales pressure from
heavy equipment manufacturers;

- Most road contractors are used to equipment-based working methods;

- Heavy equipment is often supplied at no apparent cost to ministries as part of foreign
funded packages. Tax exemptions distort the real cost of machine-based methods and
play a role in influencing the choice of technology towards the use of heavy
equipment;

- Local sustainability of road projects 1s rarely considered when projects are designed;

- Employment creation is rarely taken into account when decisions are made at project
implementation; and finally

- Lending criteria of financial institutions generally favour large-scale programmes,

which have higher disbursement levels than projects, which are executed with local

resources.
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The promotion of the use of local resources for infrastructure programmes especially roads
have been emphasised in development plans in third world countries in recent years
(Thagesen, 1996; ILO, 1999). Both governments and financing agencies treat this issue
much more senously than they did a few years ago. Two most important circumstances,

which have caused this change of attitude, are:

a) Lack of foreign exchange

Increasing debt-servicing obligations, particularly in SSA, have had cnppling effects on
national economies, forcing countries to adopt structural policies with repercussions on
most sectoral activities. Restrictions on importation, ofien accompanied by frequent
devaluations of local currencies have resulted on foreign goods becoming extremely
expensive or outrightly unobtainable. The effect on operations In the road sector with its
traditional dependence on foreign equipment, skills and goods has been devastating. In

many countries in the SSA, transport constraints are very common due to the poor state of

the rural network.

b) Unemployment
In the SSA, annual population growth figures are in the order 2-3%. At the same time

employment opportunities particularly in the agricultural sector are on the decline. The

combined effect has been rising unemployment or underemployment.

In most cases the choice between labour and machines is not an either or situation. For
every road works activity there is a choice of technological approach. Each situation will
usually demand a particular combination of labour and equipment resources to achieve the
most cost-effective solution depending on the range of local factors. Experience around the
world has demonstrated that it is important to develop appropriate orgamisational

arrangements to achieve optimum use of the available local resources.
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7.2 Choice of Technology

Whether (in a particular country) labour-based road construction and maintenance

techniques will be viable or not, depends on several factors. The most important

(Thagesen, 1996; Bentall et al, 1999; Bentall, 1999) of these are:

Govemment attitude;

Economic level;

Comparative costs (tools and equipment availability);

Establishment of appropriate administrative and financial procedures;
Establishment of relevant management and training;

Labour availability;

Labour attitude; and

Type and location of projects.

The ILO expresses indicators of viability to judge whether or not labour-based methods

might be economically viable as:

Gross National Product (GNP) per capita, as a readily available proxy for wage levels;

Population density;

Annual growth of the labour force;

Minimum daily wage rate in agriculture;

Road density;

Maintenance expenditure as a percentage of GNP;

Maintenance expenditure per km, among others.

However, an agreed methodology for assessing the viability of labour-based methods of

road works is yet to emerge. There s still, at present, no consensus among governments

and donor agencies as to the most appropriate methodology for appraising the prospects for

labour-based operations because:

a) Agencies and most countries are still on the starting side of the learming curve'so far as

labour-based methods are concermed. Many countries, including Zambia, are doing
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pilot projects and there are often seminars for assessing the viability of labour-based
methods.

b) Conditions vary from country to country, e.g. execution in terms of force account;
contracting or both may vary. Failure of pilot projects in some countries may have left
a legacy of prejudice that will need to be overcome. Some countries still doubt the

viability of labour-based methods.

The Government and administration at different levels must have a positive attitude
towards assessing alternative technologies, which are not presently used in the country.
Preconceived ideas and attitudes, particularly of government engineers, militate against the

introduction of labour-based construction and maintenance.

In a free market situation, the level of equipment intensity or labour intensity of a
particular activity should be govemned by the prices given to various factors of production.
When screening counfries with a view to identifying those with the best potential for
labour-based methods, the general economic level would give some indication of the type

of technology that is appropriate. One factor is GNP per capita.

In choosing the most appropriate technology for road constructios and mainienance it is
necessary to make cost comparisons. The estimates should analyse the cost of alternative

approaches taking into account costs of labour, staff, matenial, tools and equipment and

overheads.

The daily wage rate is a very important factor in the assessment of whether labour-based
methods are economically appropriate. Research has indicated that at less than US$4 per

day (1994), labour-based methods should be seriously considered (Edmonds and Ruud,
1984).

When calculating the cost of labour and equipment, the productivity of labour and

equipment needs to be known. Labour productivity data may be taken from international
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sources (with caution) if no systematically organised labour-based work has been done
recently in the country. Utilisation of equipment should be determined.

Output and productivity levels of labour-based works are heavily influenced by the degree
of confidence of small-scale contractors and workers of their employers. Successful
labour-based works, therefore, must have good administrative and financial procedures,
which are relevant to working with large numbers of local workers. The difficulties of
organising, administering and countrolling large labour forces are many and require special

skills. Reasonable production can only be obtained by appropriately trained management
and technical staff.

The availability of labour, in sufficient numbers, is a prerequisite for labour-based
construction and maintenance programmes. Normally, the level of unemployment or
underemployment is used as an indicator of labour availability. These figures are difficult
to obtain, in particular in relation to non-wage economy in rural areas. The population
density can be used as a rough proxy for labour availabilty. In general the JLO suggests
that 25 persons per square km is a figure above which labour supply would not normmally
be a problem. This factor has not affected the viability of labour-based construction in
Zambia (see section 7.4). Attitudes of the available labour towards work and local customs

should be taken into consideration.
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7.3 Comparative Analysis of Rural Road Routine Maintenance Between Zambia,
Kenya and Lesotho

7.3.1 General
a) Physical and Climate

All the three countries are in the SSA with Kenya being the only one with access to the
sea. While Lesotho is mountainous, Zambia and Kenya have favourable terrain and land.

Compared with Kenya and Lesotho, Zambia’s climatic conditions (tropical) lie between

the extremes of the two countries.

b) Economic Affairs

Though Zambia’s population per square km (13 persons per square km) is low compared
to that of Kenya and Lesotho with 55 and 66 persons per square km each respectively, it
has a higher population growth. About 43% of Zambia is actually under forest, with an
additional 8% under national park reserves. This means that the land occupied by people is

49% of the total area. This gives a population density of 26 persons per square km.

Unemployment is at more than 25% and underemployment is high in Zambia. This is also
true for Kenya and Lesotho. Lesotho’s unemployment is at 35%. In Zambia,
unemployment continues to rise due to privatisation of most industries in the last few years

and more recently of the Zambia Consolidated Copper Mines.

Developing countries are summarily divided into: Low-income economies, with 1992 GNP
per person of US$ 675 or less; and middie-incorne economies, with 1992 GNP per person
of US$ 676-8355. A few developing countries belong in the group of high-income
economies with 1992 GNP per person of more than US$ 8355 (Thagesen, 1996).- Analysis
of Zambia, Kenya and Lesotho on this basis clearly shows that they belong to the low-

income group. However, Zambia’s GNP per capita is the lowest in terms of growth and
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shows a poor performance with a decline of 4.8% per annum (1990-97). This trend is
alarming. A comparison of Gross Domestic Product (GDP), another economic indicator,

shows a lower figure for Zambia during the same period.

Agriculture is undoubtedly a big contributor to the economy in the three countries, with
Kenya leading. This is evident from agricultural GDPs. The sector is also one of the
largest employers. During the period from 1990 to 1997, agricultural GDP declined at
0.5% per annum in Zambia as opposed to growth in Kenya and Lesotho during the same

period. Zambia’s agricultural sector needs a positive growth to contribute more to the

economy.

Structural adjustment in developing countries by IMF and the World Bank has resulted in

debt burden. Compared with Kenya and Lesotho, Zambia has a higher debt burden of US$
790 per capita.

7.3.2 Indicators of Road Agency Performance

A World Bank technical paper (Heggie, 1994) states various indicators, which are
normally used to judge the performance of road agencies. These indicators include
maintenance expenditure per km per annum; physical condition of the network; utilisation
and management of the network; and administration and productivity. Administration and

productivity will be discussed in section 7.3.3.

a) Expenditure per km

Zambia’'s expenditure on routine maintenance of rural roads (<US$ 160 /km/annum) is
lower than that of Lesotho and Kenya. Though the three countries are going through the
same financial difficulties typical to SSA, priorities in terms of sectoral expenditure may
differ depending on government policy. The required expenditure for routine maintenance
of rural roads in good condition in Zambia, has been estimated (MCT, 1997) at about US$
650 per km per annum (see section 3.4.6.2.).
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b) Road Network Length, Density, Condition and Utilisation

The road network in Zambia is estimated at 65,950 km, yielding a density of 0.088 km per
square km. Zambia’s density is lower when compared to Kenya and Lesotho each with
0.266 km per square km and 0.181 km per square km respectively. Density per population
yields 6.7 kmy/1000 persons, 4.8 kir/1000 persons and 2.7 km/1000 persons for Zambia,
Kenya and Lesotho respectively. This gives an indication that Zambia has a higher density

per capita (one of the highest in the SSA), and should rather concentrate on maintenance

rather than construction.

Latest percentages on the conditions of the rural network are difficult to obtain. However,
over 9000 km of earth roads in Kenya are under regular maintenance by single-person
contractors and conditions are fair and passable. The entire rural road network in Lesotho
is under maintenance. LCU described the condition of the network as good 1n 1999. On the
confrary the condition of the rural road network in Zambia is poor. The figures obtained
from two DCs, i.e. Kabwe and Kapiri Mposhi in central Zambia (with the highest
concentration of agriculture), were 10% (good), 30% (fair), 60% (poor) and 10% (fair),

90% (poor) respectively. Zambia generally shows a poor performance in the sector. This

indeed needs to be reversed.

Importance of the rural network in the three countries is high. Kenya has the highest traffic
in terms of vpd. This can be attributed to good roads and activity in the agricultural sector.
Since only 11% of Lesotho has potential in agriculture (as most of the country is
mountainous), traffic is moderate. Utilisation in terms of vpd for rural roads can be
misleading as a good number of peasant farmers especially in Zambia rely on non-
motorised transport such as animal drawn carts and bicycles. Walking is also predominant

in all the three countries.
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7.3.3 Institutional Strength

a) Policy Environment

General policy environment, that is, overall government objectives and strategies, for
national development, in which rural road agencies operate are favourable for both Kenya
and Lesotho (see sections 4.3 and 5.3 respectively). Zambia’s policy environment on rural
roads 1s focused at pursuing a decentralisation policy (under review in 1999). The
Government is serious]y engaged in creating an atmosphere suitable for improving rural

transport and travel through locally available resources (see sections 3.3.2.3 and 3.4.6).

b) Funding

All the three countries are heavily burdened by external debt (see section 7.3.1). This
means that a lot of money generated is spent on repaying this debt and hence a big drain on
foreign exchange. The result is low availability of funds and consequently the impact is felt
on public infrastructure such as rural roads. Sources of funds for road agencies are central

governments and donors. DCs in Zambia are in deficit sitnations.

¢) Organisational Structures

The organisational Structure in Kenya under MRP (Roads 2000) 1s well articulated (see
appendix E). The re-organisation in the LCU and CWS in Lesotho has resulted in good
planning, control of operations and training. On the contrary, Zambia’s rural road
organisation is characterised by duplications and problems related to communication and
planning procedures. Poor supervision is another characteristic (see sections 3.5.3 and
3.5.4). Studies of road operations in developing countries have consistently highlighted

defictent institutional arrangements as a contributor for poor performance in the road sector
(Riverson et al, 1991).

d) Contract Administration
[n Kenya, the lengthmen are employed on a contract basis (see appendix G) while
Lesotho’s LCU has a well established contract section which gives a large number of

contracts to small scale contractors to carry out rural road routine maintenance. Contract
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procedures are well documented in both Kenya and Lesotho and promote the use of locally
available resources. Contract administration, in Zambia, is not very much applied as most
rural road maintenance works are done through force account. The Government is,
however, in the process of establishing contract management units at DCs to improve
capacity. A survey conducted (by the author) in Kabwe in Central Province revealed that
only about 5% of all routine maintenance is contracted to private contractors per year.
LCU on the other hand had 100% of all routine maintenance of rural roads contracted out

to small-scale contractors in 1998 (se¢ Table 5.5).

e) Management Capacity

LCU has no major problems with regard to management and currently has no vacancies. It
has employed a good number of graduates and most of its staff has technical know how in
appropriate technology. Though the programme in Kenya was affected by supervision
problems in the past, operations have improved through research and are now successful.
On the contrary, Zambia’s DCs fail to attract graduates due to financial constraints. There
are a lot of vacancies especially in remote areas. DCs are also limited by low levels of
technical training and experience. Small-scale contractors who are supposed to help in road

maintenance are hindered by lack of equipment and high interest rates.
7.3.4 Constraints in Rural Road Maintenance Programmes

Before potential solutions can be realised, it's important to examine the existing constraints
in order to identify the sources of problems. A successful maintenance programme must
function within the leve] of resources that are available on a sustainable basis (Beenhakker,

et al, 1987), 1f some of the constraints are to be eliminated.

A comparison of constraints between Zambia, Kenya and Lesotho shows that Zambia has
more constraints. A common constraint in all the three countries is the inadequacy in

funding as mentioned in the previous sections.
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Constraints typical to Zambia are:

- lack of capabilities to undertake maintenance by DCs;

- excessive maintenance needs due to backlog;

- lack of community participation;

- capital-intensive maintenance techniques instead of appropriate techniques;
- inadequacy in the execution of maintenance works,

- lack of local-resource mobilisation.

Under the existing economic circumstances its important to find ways of reducing these

constraints in one way or the other to give rural roads at least a minimum maintenance

service.

7.3.5 Routine Maintenance Techniques and Work Methods

a) Technology
A World Bank Report (Riverson et al, 1991) revealed that there have been difficulties in

achieving efficient use of equipment in Lesotho, Botswana, Madagascar, Kenya, Malawi
and Ghana, as well as Benin. The report further states that under suitable conditions,
labour-based rehabilitation of rural roads has been reported to be 15% cheaper than using
equipment, with a 40% saving in foreign exchange. In Kenya, the World Bank and ILO
found that labour-based force account construction was 40 to 50% cheaper than
equipment-based methods, and 50 to 60% less in economic terms. Kenya and Lesotho have
adopted the labour-based lengthmen system for rural road routine maintenance. Zambia on
the other hand, is still using the traditional capital- intensive methods through force-
account with a very small percentage through contracting. There are nevertheless pilot

projects in the Eastern Province (see section 3.6.3.3) involving small-scale labour-based

contractors.

b) Equipment
Chronic foreign exchange shortages in SSA, are a good reason to reduce equipment use

whenever possible. This is true considering that fuel shortages, delays in procurement for
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equipment and spares, unbalanced and heterogeneous fleet, inappropriate types of
equipment, poor work planning, lack of understanding of equipment use and poorly trained
and demotivated operators, have all been reported in Zambia. Kenya and Lesotho rely on
hand tools (locally made) for routine raintenance of rural roads. However, minor plant
like BOMAG BW 90s rollers (in Lesotho) are used in rehabilitation works and tractor
towed-graders (in Kenya) for heavily trafficked roads. This gives an appropriate mix of
labour and equipment. Even though Zambia relies on equipment, price indicators show that
equipment is expensive. Graders cost as much as US$ 250,000 (1997) while utilisation per

annum is as low as 200-400 hours mainly due to difficulties associated with equipment-
based methods.

c) Quality and Quantity of Work

MRP (now Roads 2000) is managing over 9,000 km of rural roads in routine maintenance
with over 4000 length-person contractors. Quality is fair. About 780 km of the total
network of 2,300 km is under regular maintenance with the rest under rehabilitation io
Lesotho. In Zambia, productivities are very low and almost insignificant. Quality 1s also

reported to be very low due to poor supervision. Accessibility is difficult especially 1n the

rain season.

d) Technical Standards

Technical Standards play an important role in construction and maintenance of roads. They
give limitations, definitions, and specify methods that should be employed in the works.
However, standards need to be appropriate to local conditions. Kenya and Lesotho have
developed appropriate standards ensuring a good mix of labour and equipment, and
therefore promote the emergence of small-scale contractors. Zambia continues to use
design specifications and conditions of contract which tend to favour large scale-

contfractors (see appendices B, H and I).
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7.4  Prevailing conditions in Zambia

There 1s a favourable govemment attitude in Zambia at present. This is evident through the

current policy framework, which is changing to suit appropriate technology as mentioned

in the previous section.

The economic performance has been poor as we saw in section 7.3.1. Both the overall and
agricultural GNPs have been on the decline. GDP has shown little growth as well. Further,
the heavy debt burden Zambia is carrying is a source of concem. Foreign exchange will

continue to be drained to service foreign debts leaving no hope for an increase in

expenditure on road maintenance.

Zambia’s population density per square km of 26 persons (less forests and game reserves)
is a viable indication that labour-based routine maintenance is feasible. (Note that the 25
persons per square km recommended by [LO is normally applied for labour-based
construction). This means that as far as maintenance is concerned labour is sufficient.
Moreover, the population is growing at a fast rate and therefore contributing to the nsing

unemployment and underemployment.

Zambia is in the process of establishing appropriate administrative and financial
procedures, in addition to management and technical training cwrently conducted at the

Roads Department Training School in Lusaka.

Labour aftitude towards labour-based work is very impressive. Many people who have
worked in pilot projects express satisfaction and see labour-based works as a means of job
creation and a source of livelihood. This can be attributed to increasing poverty in rural

areas. The daily wage rate of US$ 1.5 is below US$ 5, which is a limit for labour-based

works.

Physical and climatic conditions in Zambia are favourable from the comparative analysis.

However, heavy rains in the north, between December and March could cause some
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problems for labour-based works and would therefore need proper planning. Major works
such as reshaping of the carriageway, filling of potholes, repair of bridges and culverts,

repair of side drains and scour checks should be maximised dunng the dry season.
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7.5 Rural Road Maintenance Through Labour-Based Lengthmen System in
Zambia

Implementing methods for rural road routine maintenance may be undertaken through
various ways ( Beenhakker et al, 1987). These are:

a) Force account using own forces only:
- by central government

- by local government

b) Force account assisted by:
- contractors

- local communities

c) Contract using:

- regular contractors

- lengthmen contractors
- local communities

- state or private enterprises

d) On a self-help basis

In summary, these methods fall under three major categories, i.e. force account,
contracting and self-help. Which method to consider may depend on govemment policy.
However, the method used should not just be chosen because it’s best. Affordability should

be taken into account to achieve a sustainable maintenance programme.

In trying to examine the desirability of employing the lengthmen system in Zambia, a
review of advantages of the system will be done and then examine the conditions in
Zambia and rural road maintenance in particular. Zambia is currently using force account

under local government with funds from the central government.
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Traditionally, most maintenance activities are undertaken by the road agency itself using
direct labour. However, the responsibility of recruiting, mobilising and sustaining a large
work force is a burden on the public sector. In fact the major drawback is that workers are
paid regardless of whether the road is maintained or not. Experience has shown (Thagasen,
1996) that force account work has ofien been of poor quality due mainly to weak
management, poor equipment matntenance and lack of properly trained staff, and carried
out at higher costs. This is true in the Zambian situation (see section 7.3.3). Performance is
not a2 major issue under this system. Under the current economic conditions in Zambia, this
system may not be suitable, as it does not promote the efficient use of resources.

Moreover, it lacks local participation.

Regular contractors (medium to large-scale) provide an altermative method to routine
maintenance. However, simple works involved in routine maintenance tend to discourage
these contractors from participating and prefer more substantive work (periodic
matntenance and rehabilitation) involving large sums of money. These contractors have
also a tendency to favour the use of equipment. Unless the works are broken down to small
contracts, small-scale contractors are hkely to be suppressed. As Zambia needs to develop
her contracting capacity, she needs methods that would allow small-scale contractors to

emerge especially through routine maintenance of rural roads.

Another alternative could be self-help, where the local population undertakes maintenance
voluntarily, without payment. This kind of maintenance however depends on government
assistance and willingness of people. Under the current conditions in Zambia, its highly
unlikely that this kind of programme which does not offer incentives would succeed
considenng the poverty situation due to the high unemployment and underemployment in

rural areas. A programme offering some incentives is likely to be welcome by the local

people.

Lengthmen contractors would be desirable for Zambia (though not the sole solution) for
the routine maintenance of rural roads involving small scattered works. Unlike the other

methods above, the lengthmen system has a lot of benefits suited to the Zambia sitnation.
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The labour-based lengthmen system for rural road routine maintenance is suitable (in

addition to general advantages of labour-based methods) because it is:

- Cost-effective (based on performance);

- Relatively simple to administer (suitable even where local institutions are less
developed);

- Immune to increasing fuel and equipment costs;

- Independent of externally induced shortages;

- Capable of visible accomplishments;

- A decentralised approach to the necessity of developing a local capability for
maintenance which is the most viable way or option for continuing infrastructure
maintenance programmes in rural areas; and finally

- Is appropriate to locally available resources like labour and therefore reduces
maintenance constraints.

- Best for contractor development.

(Beenhakker et al, 1987).

Section 7.3 points out the many difficulties Zambia’s rural road maintenance system is

going through. It is actually trailing behind when compared to Kenya and Lesotho. The

main problems can be summarised as:

- Inability by DCs to maintain rural roads due to inadequate staff, funds and maintenance
capacity,

- Weak institutional strength;

- Maintenance constraints, some of which could be avoided if appropnate methods are
used; and finally

~ Inappropnate maintenance techniques and work methods.

Based on the above information, the labour-based lengthmen system is capable of
improving rural road maintenance in Zambia and hence a desirable solution. Its not being
suggested that the lengthmen system is the sole solution, but rather a suitable option given
the current poor performance of the economy and in particular rural road maintenance in

Zambia as a result of the factors stated above. The use of an available labour resource for
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maintenance, however, requires adjustments to conventional maintenance concepts (see

recommendations in section 8.3).
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CHAPTER EIGHT
8 CONCLUSIONS AND RECOMMENDATIONS

8.1 Main Findings

Though Zambia, Kenya and Lesotho are located in different parts of Africa and have

different climatic conditions, they have notable similarities economically, typical to Sub-
Saharan Africa.

Based on comparative analysis, Zambia’s physical and climatic conditions are not a
problem to labour-based maintenance works. The population density is also high enough to

support the system.

In terms of economic affairs, Zambia’s performance is not impressive and is worsened by
the heavy debt burden. Agriculture seems to be a major economuc contributor and

employer. There is also high unemployment and underemployment in Zambia.

A look at road agency performance parameters however, show some striking differences.
On comparative basis, Zambia shows a poor performance in road investment in
maintenance terms. The condition of its rural road network is generally poor, with
declining utilisation and low productivity. The cumrent expenditure per ki is inadequate.

Funding is also almost not available for routine maintenance.

A comparnson of institutional strength and management of rural road maintenance shows a
similar problem in funding with regard to availability and adequacy in the three countries.
Zambia however has other problems such as transitional policies, which are taking long to
implement and thereby making the environment somehow unstable. The management of
rural roads is characterised by communication problems and duplications in planning
procedures between various entities in rural road maintenance resulting in dclayéd funding
and approval of contracts. Poor supervision of works, vacancies in technical positions,

demotivated staff and low number of small-scale contractors further compound these
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problems. In short poor funding, weak organisational structure, and inadequate
management capacity weaken the institutional strength. The main problems are lack of
technical and managerial expertise, poor motivation and poor financial performance. Thus
Zambia's institutional strength continue to be a source of concern as far as rural road

routine maintenance is concerned.

Though Kenya and Lesotho also suffer from financial constraints and are partly donor
supported, they have managed to avoid other constraints related to technology and work
methods, and their rural roads have at least received a minimum maintenance standard.

Zambia on the other hand suffers from other constraints such as lack of local participation

and lack of local resource mobilisation as a result of too much dependence on conventional

maintenance methods.

Perhaps the most astonishing aspect, despite the poor economic performance (in rural road
maintenance) by Zambia, is its continued reliance on capital-intensive methods, which are
a drain on foreign exchange, at the expense of abundant local resources such as labour.
There are also constraints in equipment procurement and low utilisation of plant due to
lack of projects as a result of erratic funding. The quality and quantity of rural road
maintenance work in Zambia has declined. Performance on the same by District Councils

in terms of national output is almost nil. The result has been a heavy backiog in

maintenance.

Moreover, Zambia’s conditions of contract and specifications of works for rural road
maintenance activities are prohibitive to small-scale contractors and favour large-scale
contractors and capital-intensive methods. On the contrary, Kenya and Lesotho have
employed labour-intensive methods in rural road maintenance and have developed contract

documents, appropriate to local resources and thus performed better than Zambia.
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8.2 Conclusions

The overall comparative analysis (section 7.3) shows that the current rural road
maintenance programme in Zambia is not performing well as opposed to Kenya and
Lesotho. This is despite the fact that all the three countries have almost the same economic
problems such as unemployment and heavy debt burdens, typical to developing countries
in the Sub-Saharan Africa. There are many reasons, which can be attributed to this dismal
performance, among of which are insufficient funds, including lack of foreign exchange,
shortage of qualified staff, absence of spares and equipment, deficient institutional
arrangements and poor management capabilities. Lack of local participation and

inappropnate use of resources are also contributing factors.

The prevailing conditions in Zambia (see section 7.4) suggest that labour-based rural road
maintenance is feasible. A comparison of the lengthmen system with other methods (force
account and self-help) of implementing rural road routine maintenance does favour the

system ( single-person or small-scale contracting) under current economic conditions.
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8.3 Recommendations

The recommendations discussed below are primarily concerned with routine maintenance

(see section 2.3) essential to keep rural roads in Zambia operating until the need for

periodic maintenance or rehabilitation is established. They are also aimed at ensuring that

an appropriate level of maintenance is justified.

a)

b)

Maintenance activities are best carried out by labour (manual tasks) under most
technologies. Technology choice in rural road maintenance is limited to the manner in
which the travelled surface and areas immediately adjacent to it, including standard
ditches on rural roads are to be maintained. Government (both central and local) must
consider, during evaluation of equipment-based surface maintenance activities, the
problem of maintaining, i.e. procurement, servicing and repairing of maintenance
equipment. In Zambia the largest untapped or under-utilised available maintenance
resource is local labour. This could be particularly usefu] for maintenance of rural

roads due to high unemployment and underemployment in rural areas.

Technology implementation include force account, contracting or self help (see section
7.5). As described in section 7.5, routine maintenance has dispersed activities, which
are suited to small-scale contractors, such as lengthmen. As routine maintenance
requires small but continuous inputs of resources over a large number of separate
points, labour-based maintenance is cost-effective where population densities are high
enough so that workers living adjacent to the roads obviate the need for expensive

transport. Specific data on population density along rural roads should be obtained and
updated.

Government should never undertake construction before the method and funding for
rural roads have been established. There should be 2 realisation that labour-based
maintenance stresses supervision and prompt payment. Therefore, there must be in-
service training programmes for supervisors. Financial resources to pay the

maintenance workers must be properly allocated and be available as soon as
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maintenance is completed. Maintenance operations must begin with clear lines of
responsibility. Under the lengthmen system, maintenance deficiencies can therefore be
discussed with persons responsible. This system of responsibility also encourages
competitiveness and improved performance. Fufure maintenance needs should be
evaluated and the most appropriate solutions determined conceming maintenance

technology, organisation and funding, with emphasis on developing systems and

procedures, which are sustainable.

Moreover, the use of an available labour-resource for maintenance, requires certain

adjustments to conventional maintenance concepts, such as:

accepting a construction methodology that will be conducive to labour-based

maintenance;

- accepting a limited routine maintenance capability that must be supplemented or
assisted as soon as an increase in transport demand occurs;

- providing a steady supply of trained supervisors; and

- mamtaining a steady cash flow to promptly meet all financial obligations.

A large dispersed labour-based maintenance operation is very fragile and without

motivation, in the form of supervision, and a steady cash flow, it will disappear.

The use of available labour-resources for rural road maintenance is beneficial to both
the local currency which stays within the local community, and because the
employment of local labour shows the concemn of Government for the well being of the

local population by providing both cash and better access.

Another aspect of major concern is that of institutional strengthening. This issue

covers:

- the general policy environment, that is, overall govermnment objectives and
strategies for national development, in which the organisation operates; and

- functions, responsibilities and operating procedures of rural road anthorities.
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The determination of appropriate institutional arrangements and strengthening of

institutional capacity are necessary towards achieving a sustainable rural road maintenance

programme.

As the Government wishes to implement a large-scale rural road programme, using labour-

based techniques it should consider key issues such as:

fiscal policies and use of shadow prices ( economic instead of market) for labour or
surcharges for equipment;

discriminatory tariffs on equipment intended to build roads with equipment-based
techmques;

interest rate policies that encourage labour-based construction, that is, do not
subsidise the import of construction equipment;

tendering procedures which are not biased towards the use of equipment; and

equal status between staff of technical departments working on labour-based or
equipment-based techniques.

The Government should also consider and support the following strategies:

13

special training programmes for engineers, technicians, local govemment officials,
community leaders and others involved in rural road works such as farmers;
simplified administrative standards and procedures;

simplified engineering preparation, contract documents, bidding and disbursement
procedures to be applied to rural roads; and

development of a domestic contracting industry, starting with simple works such

routine maintenance of rural roads.

The administrative arrangements for rural roads in Zambia involve many stakeholders as

shown in figure 3.4, and have many problems (see section 3.5). The following should be

considered:

Govemment should make necessary changes so that funds are consistent and

dependable. This is possible through the reorganisation of NRB and the Road Fund;
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- Acceleration of the decentralisation process so that DCs have the authority to raise
sufficient revenues to fund rural road maintenance;

- Functions, linkages and communication guidelines (for major entities like DCs,
DISS and NRB) should be improved to avoid friction;

- Improve capacity at DISS so that more site visits to DCs would be possible; and
finally

- Break-up large maintenance contracts to encourage small-scale contractors,

particularly labour-based ones a better opportunity, so that awards are made by
DISS or DCs.

The mobilisation of local resources is an important element for future operations in
rural road maintenance, especially with the continuing lack of finance and trained
manpower. Local participation should be considered and improved by setting-up
appropriate channels for participation. Labour-based methods, particularly the
lengthmen system provides a very good opportunity to involve local communjties in
maintenance programmes so that they are able to see the costs and benefits involved in
rural road maintenance. The Government should emulate the programmes in Kenya
and Lesotho by considering appropriate maintenance techniques, which are beneficial

to both the road agencies and the community.

Finally, 1f labour-based programmes such as the lengthmen system are to be
considered, the Government should carry out pilot projects in different parts of the
country in order to:

- establish routine maintenance productivity standards specific to regions; and

establish routine maintenance requirements of rural roads.
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APPENDIX - B Extracts from contract document (MLGH-DISS, Zambia)

INSTRUCTIONS TO BIDDERS/TENDERERS SECTION A

A. INSTRUCTIONS TO BIDDERS/TENDERERS

1. GENERAL

The Ministry of Logal Government and Howsing wishes 10 canrad ou( Ihe work for
mainicnanac/rehabilitation of urbaa and feeder roads. ’

11 Tecnder Authority

The Zambia National Tender Board on behalf of the Ministry of Local Government and Housing
(MLGH) heseby invites sealed tenders (rom suilably qualified Contractars for Road Works.

1.2 Tender Document Fee

121 Incresied Bidders arc hereby requesicd (o collect Uie bidding documents from the Town
Clerk/Council Sceerelary of each respective coundilt, Lusaka on payment of 2 non-refundablc fec of
K 150,000.00 or it's equivaleat in any ficely converiible currency al the prevailing exchange rate,
in Cash or by Dank-~certificd cheque.

1] Bid Securily

1.3, Tenders must &¢ submiued [n accordance with the General Instructions to bidders contained in
these Tender Documienis. Al lenders must be accompanied by a bid sccurity of not less Lhan 2%
of the 1endcted sum duly signod andg sealed by 1he Guaraniorts), the formal 1o be used is atlached
hereto.

1.3.2  The Bid securily a8 requifed in clauge 1.3.1 above, shall be valid for 2 penod of not lest than 30
days beyond Lhe ender validity period stated in claose 1.9 below,

t 3.3 Aay Tesder nat sccompaned by an aceepiable Bid Scawity will be reyectcd by the Emplover as
NON-(CSPOASINVE.

1.3.4  The Bid Securiry of the unsuccessful Tenderers will e repaid or retorned as promply as possible.
but not later thirty (10) days afler the expiration of the period of 1ender validiry.

1.3.5  The Bid Secwrity of (he successful Tenderer will be repaid or returned swhen the Tendeser has
signed the Agreciemt and furnishod the required Performance Surely.

14 Closiny Date

The closing dawe for recopt i . & e, hours local ume. Laie oflets by biddets o)
(heir represeniatives shald nol be accepu

i3 Pre Tender Mecliag

Tendesees ate advised that there will be a pre-ender meeling on .. ............ al. . hours in
the Office of the Council Secretaey/Town Clerk.

1.6 Acceptance or Rejoctioa of Bldy

1.6.1  The Enployer tesenes the right 1o acecpl of Téject any bid aad 10 annul the bidding process and
rejoct any or all bids at any time prior 1o award of coniract withoul (hereby incurving any liability
to the affecied bidder(s) or any obligation 1o inform the afTecied bidder/didders of the grounds for
the Employcr’s action

1.6.2  Tendesers who do not submit schedules for “Major plant 10 be used on the Contract™ and
~ Refevant Expenene” will be rejected.




SPECIFICATION OF PARTICULAR APPLICATION

Sextign D is to provide the Tendeter/Conuracior with details of specific construction werks required. 1 should
be read wath Section E “Bill of Quantities™ and Section F "Drawings™. In cases where no specification is given
far any wotk of material (0 be used (he “Standard Specificalio r and Bridges” published by Lhe Roads
Depariment of the Ministry of Works and Supply dated December 1994, shail agply.

SCOPE OF CONTRACT

The contract compnses of MAINTENANCE AND REHABILITATION OF URBAN AND FEEDER ROADS
as specified in (he Bill of Quanutics.

BUL OF QUANTITIES

The aumbgers, quanules and measurements set oul in the Bill of Quaaliies arz estimates and thesr accwacy ot
inaccuracy shall in no way affect the validity of Lthe tender or conLract based thereon. The sum Lo be paid 1o the
conuracor shall be determined by mcasuring the work acfuaily done and valuing at 1he rates and prices ioscried
by the contracior in the bill of quantilies. Although the quanUues are eslimaled, undes (10 crcomstances shall
conuractor carry oul addilional work withoul the wrilten approval of (he einployer.

LABOUR, PLANT, EQUIPMENT AND MATERIALS

Thie contracior shall be responsible for the provigion of all labour, plant, equipiient and materials necessany 10
cxecwte Lhe works and is deered to be included Icse in the (cndered unit sates.

TESTING OF MATERIALS

The conuactos shall be responsible for all casts associated wilh the necessary ieshng of matcrials. control
(csting on sie and faboralory and 18 deemed 10 have included Lhese in the lendered uuil [tes.

MEASUREMENT AND PAYMERT

31 Establishmen(
5.1.1 Mobilisation

Paymen for mobjlisatian will be made once the Contractor bas brought on 1o silc all personnel and
the items of plani required for forming (and gravetling when required) of (he roadway.

511 Demobilisntion

Paynient foy demobilisauon will de made once the Coniractar ins cleased (e sile on conpletion of
the Works 10 the salisfacuion of the Project Manager.

5.2 Clgar Vepctation
5.2 1 Vergeio ground level
This achvity mvolves cleanng of all frees. bush grass. eic 10 ground leved for 3 wadih of 4in

Formauosn widih plus side drains, \Vheee private properics. lands or orchards are adyacent w the
toad. clearing 1f necessary wil] be instructed.

Measurcinent s per area (m*) of roadway cleared.
52.2 Reshapung and grading

Reshaping of the camber including smoothing of corrugations. filling of depressions s(regularitics
and windrows shall be required.

Measuremend 15 per linear metre of raadway




APPENDIX - C Budget and commitment for maintenance during the 1998-99

period (ap extract from NRB-Annual review, 1999)

National Programme of Road Maintenance - Budget and Commitments as
at 22 October 1999

! Category Description Approved Aporoved Conlracts
’ Budget
ZMK Description/No[ ZMK !
(millions) | . of caontracts | (millions) ;
Trunk, Maln and Dlstrict Roads - :
Roads Departmaeant !
OH-carriagaway (by conlract) | |
t uapula 118.02]15 [ 110.46]
Copperbelt | 406.65|7 | 77.07}
Southern [ 135.10(4 f 73.10]
Lusaka | 465.10(7 [ 84.04|
Central 534 .50]0 . 0.00]
North Westem 248.1010 [ 156.00|
Northem 322.80[6 [ 112.41
Eastern 551.20(48 | 551.20
Wastern 243.30|4 48.30
Supervision of above 205.63|Soulhem 3.83
yestern 2.50
Sublotal 3.290.41 1,218.61
[ |
On-~carriageway (coniract) ]
T4 Livingstone-Zimba 180.00
T4 Nylmba-Mwaml 500.00
M1 Mpika-Kasama 460.00
M10 Mongu-Senanga 430.00 l
O 775 Batoka-Maamba 280.00 { |
D 356 Choma-Masuku 300.00 I |
M4/M5 Ndola-Mfulira- 500.00 |
Mwambashi/Mokombo |
M12 Chipata-Lundazi 640.00 | |
T4 Luangwa Bridge-Nyimba 1.500.00 l =
T5 Chingola-Solwezi 564.20 |
D39 Lunte-Zacharia 250.00 | [
T2 Kafue-Lusaka-Kabwe | 115.00 [ !
Supervision of above | 349.45 | i
Subtatal 6.068.65 | O.OOII
|
On-carriageway (force account) |
T3 Chingola-Kasumbalesa 180.00 190.00|
M7 Kitwe-Kalulushi 139.00 139.00|




T2 Kalue-Kabwe 2.80 I 2.80|
T3/D74/78/80/89/94/100(Lua 71.60 71.60
pula)
T5 Mutanda-Mwinilungu 117.60 117.60
M1/M2 Kasama-Mbala- 60.00 60.00
Mpulungu
T2 Kabwe-Kapiri Mposhi I 28.00 ! 28.00
D235 Serenje-Mukuku | 21.70 21.70
M10 Livingslone-Shesheke 78.80 78.80)
T2 Kafue-Lusaka-Chisambe | 115.00! I 0.00
Sublota! 824.50 |  709.50
I
Periodic maintenance
|T2 Chirundu-Kafue 454.00]|1 ] 454.00
Cn-going conlracis from 1,201.05|6 1,201.05!
1998 I
Sublotal | 1.655.05 | 1.655.05
|
= —
Total for MWS [ 11,838.61 3,583.16
| |
Feeder and Urban Roads - MLGH | | |
Routine maintenance | I
Various 2.800.00]14 I 22.90|
Supervision of above | 168.Q0 | I
Sublotal |  2.968.00 [ 22.90!
i) [ |
Periodic maintenance [ |
Various (63 contracts) 2.782.00[14 i 829.33]
Various (to be negoliated) 5.184.00 I
Supervision of above 474.84
On-going coantracts from 458.65|23 458.65
1998
Sublolal | 8.899.49 1,287.98]
|
Urban Roads |
Urban Road Maintenance 1,600.93[1 100.00
(various)
Lusaka 259.00
palching
Luanshya 21.60
patching l
I
Various Communily 1,200.00|Chingola 800.00
Initiatives Community
| Sublotal 2,800.93 1,180.60
Total for MLGH 14,668.42 2,481.48
|
Grand Total 6,074.631

26,507.03



APPENDIX - D Typical cross-sections of rural roads in Kenya (MRP- Road
Maintenance Manual, 1992)

D1 Alignment Standards

STANDARD MRs AND RARs j FLAT AND ROLLUNG TERRAIN HILLY TERRAIN ],
HORIZONTAL CURVES
DESIRABLE MINIMUM RADIUS | 100m 50m
GRADIENTS |
DESIRABLE MINIMUM ‘ 2% 2%
DESIRABLE MAXIMUM 6% 10%
ARSOLUTE MAXIMUM | 10% 12%
STOPPING SIGHT DISTANCE j
DESIRABLE MINIMUM £om 80m ;
ABSOLUTE MINIMUM 40m 40m |
r |
CROSS FALL I |
COMPACTED 5% 5%
UNCOMPACTED MAXIMUM 8% WAXIMUM 8% |
|
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QFFIGE IN CHATIGE

ortes:

1. Malnienango Sub Unls as iaruliad,
2. dddiional roqraveling units I roquirad,
3 Rograwoling Sub Unis lo also replonlsly conliaclos sluck pies.

& Towed Graders may Lo provkled for high nalll roads.

5 Offlcer In Chaugo Mainteninco tosponsiio for a nobsaak of up 10 50 ki,
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APPENDIX -~ F

Job descriptions (MRP-Road maintenance manual)

Fl District Maintenance and Improvement Engineer (DMIE)

REPUBUC OF KENYA
MINISTRY OF PUBUC WORKS
MINOR ROADS PROGAAAME

JOa DESCRIPTION

SHEET1O7 3

POSITION

DISTRICT MAINTENANCE ANO IMPROVEMENT ENGINEER (DMIE)

REPARTING TO

PROVINCIAL ROAD ENGINEER (UNPAVED ACADS)

REPORTED TO BY

- OIC, MAINTENANCE
- O, MECHANICALL WORKSHOP
« ADMINISTRAYIVE AND STORE STAFF

AEPRESENTS

REPRESENTED

SCOPE OF YYORK/JO8 OBJECTIVE

- 10 gflectively manage the Ditrict RAR/MRP
Improvemert and Mairménancs Units in eeder (0 actveve
U seX LarGets ang standards

10 il e required resources (Tnances, persanial,
maredal, equiormen)

PLACE OF WORK

« RAA/MASA Distnex Office and Base Camp
- Al Dt Improvemnert and Mainteaance Sces

MAIN TASKS

+ to plan and cormrol 3 improvenert and Mairt enance operations
+ 10 plan loc and conuol he required (esourees {Tinances, matenal, manpower, equipment)
- 1o supervise the operaions and maindanancs of 2 UnT equipmeT and vehicles

= 10 have ho overal control of 3l BEMnSIalive SCLivies

+ 10 monkor and report the un's parformancd adoording 1o Management Repoding System

+ 10 orpanisa and ensure Umely and comed payment o salanes for v cxsual labourers

- 1o Quide and assist Unit and Sie Supervisocs in technical and operatonal aspects

- 10 Laize with dictict authories and @lend meeungs as requiced

» 10 Laiso with the Provincial Road Engneer (Unpaved Aoads) and OST on maners relaied Lo Uining

AUTHORITY : you are empowered

- lo nour expersiLTes 3s delegded by the Distria Works Officer
« 10 amptemend Ute progamme as pef e agproved work plan

-\ nominate stalf fox baining @ OST

- 10 employ casual labourers as and when Necessasy in accerdance wan the curent Govemment cegulaticns

REQUIRED QUAUFICATIONS

» Degree i Cvl Engineenny

+ Minimum of 2 years peaciical prefessional expanente

- Nanagenal skils

= Alendance on ‘Sngineer’s Oneruamion Course MAP
osT

OTHEA REOQUIRED ABILITIES

+ 16 be co-operative

+ 10 D¢ cecsive

< 16 %38 and ttwn personnet
- to be flemble

= Lo work mdependernly

- 10 be cyeauve

O olfzial w4 o)
COUNTERS, OFFICER!




REPUBLIC OF KENTA
MINISTRY OF PUBLIC WORKS
MINOR ROADS PROGRAMME

JOB8 DESCRIPTION
SHEETIOF 3

TPOSITION DISTRICT MAINTENANCE AND IMPROVEMENT ENGINEER ([DMIT)

TASKS

..

12

P8

17,

1. PERSONNEL AND ADMINISTRATIVE ACTIVITIES

ToerMRPWEdMnCSwdmglospedﬁcpmcedmmddombyw¢GmenmandMFtP,P.nalo

* direct, Quide and assist he dencal siaft in charge of accourts

To be in overald contro! of al adminsyative acivities of the MRP distial ung

To peepera and analyse monshly, quanerly and annal reponts acconding 10 Ihe MAP Managemerx Aeporting
System and the rekevarey Govemment reporting procedures

To plan, inftiate and corarad e protizement of ConstrueLon maerlalks, hanaleols, equiphent. sparex. POL and
cUwx @oods requred 1o ba abia 10 Implemert the work

To drec, eyl and guiGe 1Mo store 311 1 21 maness (elming 1o SIore aaivives and i accoTance wii e
spechic procedures Lid down by e Govemmen and MRP

Yo corwet ang administer Al maners relding 10 perscanet MANGEMert 2000rding 10 U Speciic procedLees
2x1 aown by Ihe Government and MAP

To comial and Mot e use of all accourtable SoCUmerts

2.

22

24,

29,

2.10.

FARN

212

2. ORGAN{SATIORAL AND CO-ORDINATION ACTIVITIES

To arganxe, crect and Co-OKNGRG all OPETIONA! ACUVIUES MEQUIED 10 ENRIMENT 1he aZpved marzenancs
wOrk

Yo oxpanise, dued a3nd cordinge all operzuoNal aclivises required 10 IMPRMErs Uva 2200 ed MMl
weekK .

To o the pdlic anout casul recruimers thraugh Chiels and Joc! ompanisnons

To organiss and CaTy OUt QASuU3l JECTUIMES(R I accordanee with o axrent Govemmers Jequishons
To organise and comsol Lhe MOntnly pay aays lor casual labourers

To anend and panicpate at all Dsuict Developmer Commitea (DOC) meetngs

To comeot and manier INe availabidity and wifsauon of equipment and vehicles

To Faena ana aovise the Distdc Tencer 8aard on all maners relating 10 proaremert of Goods 27x Sovvices (o
INe programme’s $Peciic (dQuuements

To amend ang canrpate at all Dsmiar Execuive Comminee (DEC) meetngs

To organise regular meetings with the Unit and See Supenisors 1o co-ocdirmate acivaies, and 1o osass and
diretx as necessary, as well s camying ot catheob vaining

T0 implemern and corrrot the MRP mechanical standarg senice and repair systems

To superse and guide Iha officer in charge of e worksHop on all activitkes rela1ing to mecnanical sevvices




REPUBLIC OF KENYTA
MINISTRY OF PUBUC WORKS
MINOR ROADS PROGRAMME

JOB DESCRIPTION
SHEET3CF a1

[ POSMON DISTRICT MAINTENANCE ANO IMPROVEMENT ENGINEER (DMIE)

TASKS

3. TECHNICAL ACTIVITIES

A1, To supervisa and monlior 8l improvemert and maintenanct work In progress and dired comeciive measures if

and wheq required

uTomanﬁmhmmﬂm&nl«m@emﬁmm.MmmmWMm
reQUEeMEMTS ASSESSME and with the assistance and guidance of the Provincial Road Engineer Unpaved
Roads) '

11 To prepare snd malmamn lhe anmual wodgXan [or pensdic mamenance, based on e engindering majmenance
recafrements assassment and with tha assistance and gudance o the Provinaal Road Engmneer (Unpaved
Roadts)

A4 To prepare and malrtan 1ha annual warkplan {or inprovenent, Dased on Ihe enginednng road mMpovemess plans
&nd with the assiance and guidancs o Ihe Provincial Road Engmeer (Unpaved Roads)

A8 To guxte and Zsig o UnX and Site Supervisors abowu approved work methods, procedures and lechisel
Soow-how

d.6.Y0 prepara 3l angneering (oad improvement plans and (o design appropriate sruclures according 10 the MRP
lechrixal sandands .

4 LLASSON ACTIVITIES

4.1, To Kaise through tha Provincial Read Engineer (Urpaved R0ads) with e MRP HQ on 4 atocaion of funds and

42 To assit me Koo Traning Scnedd In Idermifying lraining needs and 10 ensure U152 Al me scafl allend e Uanng
CoLsses as requered

4.3 To zdvisa the DEC and DOC on tha engineennyg feasivdity of raads peoposed (o improvenenn and maimenancd
4.4. To faxsa wih Mo Dewct Accourtant (DA) and the OWO on all maners (elming 1o vote and accounts ooy ol

4.5 To Earce with (he Oisuict Supplies Orficer (DSO) on aflt maners retaing 10 he suply of siores and the bording of
slores and equiparet

4.6. Yo Eaise with other Goemmerd Oepanments whea required

4.7. To Gatse and ¥rom the OsUia Works Officer (DWO) on work which has been planned o being camed owt Uy ihe
MR? in the dstinc

48 To anend regonal and naticnd! Engineer's meetings

4.9. To faise wih polticians 10 provse progamme i='omation




F2 Officer in charge (OIC)

REPUBLIC OF KENYA
MIRISTRY OF PUBUC WORKS
MINOR ROADS FROGRAMME

JOB DESCRIPTION

POSITION OFFICER IN CHARGZ. MANTENANCE

REPOANING TO REPOARTED TO 8Y
OMI ENGINEER - OVERSEERS, ROUTINE MAINTENANCE
- REGRAVEULING SITE SUPEAVISORS

) - DRIVERS AND PLANT OPERATORS

REPRESENTS REPAESENTED

SCOPE OF WORK/JOB O8JECTIVE PLACE OF WORK

- 10 efficiemly plan ofganise, co-ordinzie and supenise + RARMMAP Disirict base camp
all rouine, penodic and urgert maimenance aanities of | - All foads under mainienance
e ung - All regraveliing sdes

- 10 correct \he requited resources (pevsonnel, mxenal
oQuigITent)

MAIN TASKS

» 1o cedl wikh all csuals and pemMmanem sal Maniers @ e uni as cefecated by 1he DMI Engineer

» 10 2ssu e OMI Engineer In preparing the work plans (or rouline, Fenodic and urgerm mainienance

- 10 assis e OMI Engineer In updating INe 1Cas nvertones

» 10 organice, coordinate and SUPETVISe ali routine, pencdic and urge Ma-NleNaNce Oferalions 25 dvecied by Ihe
DruE

- 10 cxganice and coatrol Ibe unt’s equipment .

1o ptan loc and corarcd the physical resources requized 10 ARy oL the UNN'S operalipns

« 10 guxde and assidl Lve S48 SUPEAISOrS 0N approved woxk medwnds And Yocedores

- 10 Laise with the Improvement Unit Superviser and Local Adminsumthion as required

- 10 assi? the DMIE in idemiying sutabla maimenance commaaoes (engNpersons)

AUTHORITY : you are empowered

- 10 cornrel the uilisation of equipmert assigned by Use DMIZ 10 Ihe una

+ 10 control S QUIGL Ihe LAd's Stall and LZOUNErs A acTIv dance Wil INe CUIHCIR (EGUINomTS and as civemed By tha
ORE

o employ casud RIOUErS as and wilen NRCCESSary m accodance wih ne cunend Govemment regulanons and as
direciod Sy the DIAE

REQUIRED QUAUFICATIONS

« Wi Foem IV, Cae Ul or KCPE Grade D = ~ 13 T2 cooperative
» Ordinary Dooloma i1 Cadl Engineenng or Oversecor i - 10 Ce liexbie
Graze l wan min, of | year practical prolessional + 10 WOIK INJEoENZamly
excansnca, or 10 123G ang train personng!
« Foreman wnh min. 3 years expenence in 1D meinocs 0 be credive
aNg o= anding Qualhicanons
+ Incuciion Course on (b, metnods at CST
« Uns Supenvisor Course on L.0. meshoas &t C57 i
» Manenance Susernsor Course ot D37 i

OTHEA RSCQUIRED ABILUTIES

o offtem W Gy

NAME OF CIC. i | countEsS. CFaICER
TiGHATURS . i | NamE.

| cesionaTION

r

GATE




REPUBUC OF XENYA
MINISTRY OF PUBLIC WORKS
MINOR ROADS PROGRAMME

JOB DESCRIPTION
SHEET 2 OF 3

‘ POSMON OFFICER IN CHARGE, MAINTENANCE

| ' TASKS

1. PERSONNEL AND ADMINISTRATIVE ACTIVITIES

1.{. Yo coflec and analyse the weekly / moathly site retums and Lo peepare (he und momily retums o (orwarding
10 tha DMIE

1.2 To coleny, check and authorise muster rofis for all LAl engdemen and labowers

13, To organise and authorisa lengthman and labourer employmers Jce Ihe dsusa as diected by e OMIT
1.4 To rYerm the unz sl abowt he pay day and 10 organicd e pay day In the fels

1.5, To negotiae U acquisTion of quames n cooperdlion with the Agicunural Offrcer

1.6. To oheck tha 3endance 3nd perdormance of e kenginmen and laboL:ers 3ganst the caly sae 1e=Cs

1.7. To @7y out any olhey a0mMinsraive work 25 grvesied by the DI

2 ORGAINISATIONAL AND TECHNICAL ACTIVITIES

21. Yo organise, deea and co-ordinais all acivives requited 10 implement e 2pproved rouune, Penddic and gem
Martenince work in e Jislics as directed by 1hd DMIE

22  To daval supenisd and guide all maintenands s34 [n all maners relaing 10 rouine, eerodc ank!. UTgert
MAILNANCO WX -

23 To plan he pliysscdl ($0Urtes required 10 Carmy out il reuting and feniodhc mainenanca woek
24 To omer, szt and Comut! the corsumplon of maerials and 100k eQuyed 10 CETY O (e MELENANSE Yok
25  To ormamisa and oWl e mavemers of all margenance venascs anc plars

268 To mmplemers ang coruot he MAP mechanical Kandarg sefvic) and repar Sysenme (Or 2% maimenance
cquipmem under tha guidanco of e DMIE

27. To plan and to caTy ot on-the-ed aining fer Headmen anad Lengthmen Jor rowine Mairtenans?
28. Topln and (0 caTy owt on-ine-pd (raining tor Zenal Overseers
29. Yo ohetx and montoe all sae Stores, NG acuviies and procedures 2s laid cown ov BOK ana MRS

210. To plea and cranse tonal / site eamp 2locaions and installatons

3. LAISON ACTTVITIES

3.1, Tc guect supenise and monior all foutine MArMenancs OPeraicns 1n ING Gsirc and direc comeciad MEAsUr S
2 ara wnen required

12 To ditecL supervise and monitdr all pericdic mairkenance operatons in the dsinct and duect coretive
measures d angd when iequifed

3.3, To cirecL suoemse and Monor all urgent Matenance operatons in INe CEINCl TN Crect COMecU/e Mirasuies

L AN wnen lE’;‘_,‘:fm




REPUBUC OF KENYA
KINISTRY OF PUSUC WORKS
MINOR ROADS PROGRAMIE

JOB DESCRIPTION
SHEET 3 OF 3

POSIMION OFFICER IN CHARGE, MAINTENANCE

TASKS

a4, To assix tha DMIE wkh tho arvial spettion 10 assess the deledl raung and MRIMENANcs fequitmes
35 To updae the RARP/MAP road lnverzones ahier 0@ annual inspecton © camed out
A& To sssit e DMIE k1 the preparstion of 1ha anmwual disuia soutne and pencdic mainfenance work plans

37. To guide and asshy ha Overseers (roule, pefiodic and ¢S mainenance) on agpeoved wok methods,
procadures and 16dnkeal nowHow

38 To escoan M qualty X gravel loe regraveling opemtons under Lhe guidance of the DMIE
39. To organxs and cowrdd Ma Gemarcabon of conuad secons and dnvisions

310, To assist the DMIE n the estabishment of lalr cozrac lengms o routine maimenance of new r0ads

4. LIAISON ACTIVITIES

41, Yo faco with ma Chlofs 3bou abow recrudmenst 1 La pariaiiar ocations
4.2"Tohi;awahmehtpfmmzum&pav‘scrlamemmngmdmmplemﬂmads
i fo'hmwmww@mmmmm

€4 To faro and kfom 1w Divisloral / Locstional Adinistradon and Developmern Commaiees about the
malrtenance work N 1ha respecive Divisars [ Locgions

45 To parmticpae on 1ha Locsuiomal and Divisieral Oevelopmer Commimees on benall of tha DMIE

4.6 To irform e pudbe Twough ha Cvels adbout he Importanca of ad maimenance and he Minsty's
MATYEN3NCY work




F3 Overseer

REPUBLIC OF KENYA
MINISTRY OF PUSLIC WORKS
MINOR ROADS PROGRAMME

308 DESCRIFTION

SHEXT 1OF 2

POSMON

OVERSEER ACUTING MAINTENANCE

REPORTING TO

OIC MAINTENANCE

REFORTED TO 8Y

. SUBORDINATE STAFF AT CAMP

» ROUTINE MAINTENANCE HZADMEN

- ROUTINE MAINTENANCE LENGTHMEN

. CASUAL LABOURERS FOR SPECIAL MTCE

AEPRESENTS

REPRESENTED

SCOPE Of WORK/JOB OBJECTIVE

- 10 effiCiersly pan organise, Guedt comQt anc repon 2li
IoUING MUAIrEeNANCe avties of e marienance 1one
on a cally tass

+ 10 corniol e required resowces (personrel matenal
equIpment)

PLACE OF WORNX

+ All 162308 NGRS TOAINE MAMANANCE IN UWE 100%

- Zonal matienance camp

MAIN TASKS

and OMIE

10 plan, organisa, Sin-oUt, supervise and appeove Al marmenance aciviies on 3 dady bass

10 TSUe 2N 20010~ LASK rALCS ard 10 reax s Wie aciieved perlohmance

10 QUIGa and Uwa headmen and BNGImen on approved MAinlenanca wock mabeds and pracedurzs
10 orger and corsot ad s2e sTores and Lo ssua appropaate hand 160k 10 kengifimaen

- 10 fase win I OC Maienance and Local Adminssraton on o'ficial maners as required

10 deal writ a maners reqarding 13 and casual Labourers ©1 the 1002 2nd as gelegaied by the O Marienance

AUTHORITY : you are empowercd

O Maimgnance and OMIE

+ 10 cOrrre! and guiode the headmen and @NGINMeN N AcCordance we INQ CUMTEn: [EQUIINoNs and a5 CUeaes o e

REQUIRED QUALIFICATIONS

| - Form IV, Cre, 11l or KCPE Grace O~

| = incucuen Course on Lb. methecs 2t CST

| ~ Mumum of 3 years pracucal expetence as
| wmprovement sie supervsor

| » Maikenance Course on LD. mathoos at OST
| - Motorcycie Riding Cowse at CST

OTHER REOUIRED ABIUMES

« 13 §2 coQperalive

- 10 kkag 2nd ran personnel

- 10 werk indaepernaenty

- (0 De Neubie

« 10 333pt 10 the lozal crovircnman:

ot off S via oniy)

COUNTERS. OFFICES e

NAMEZ: .
DESIGNATICN
DATE.




REPUBLIC OF KENYA
: HINLSTRY OF PUBLIC WORKS
MINOR ROADS PROGRAMME

JOB DESCRIPTION
SHEET 2 OF 2

POSIMON OVERSEER AOUTINE MAINTENANCE

TASKS

1. PERSONNEL AND ADMINISTRATIVE ACTIVITIES

To comple and submit weekly / momnly zonal retuins 10 the OIC Maintenance

1.2 Yo check the anendance o Neaamen and lengthmen and 10 reco(d it in lha muster ol

1.3 Yo recommend to he OC, Mairtenance and 1o the DMIE any lengthman oc headman lov dismissal due 10
unsEslactony senace:

1.4, To wdoan the lenghmen abaout the pay 63y and 1o &rganise the pay day in Whe rone

1.5 To st tha DMIE and O Mairzenance n appodtung lenguvnen

1.8 Yo cany ol any omer FIMInSIEL/8 work as dvecied Dy Ue DMIS or OiC Maimenance

2. ORGANISATIONAL AND TECHRICAL ACTIVITIES

29,

22

21

2.6.

27,

2.8

To plan, organisa, dred and comuDpl all rowine Marranance acMues in INe 100e 2s exslxined in the
Hairkenancs Manual

To msue Lagk raes 1o 20 lengihmen as agreed witn the O Maimienance

To chack tha performance o all lengthmen and beadmen of the 1one and 10 recod Me achieved work (Lask rate
achieved) n the muster rod and site reports

To plan and 10 CaTy ot 0A-Und-ol waining 1or Headmen and Lenglhmen (o 10Ltne Mainienance under
gudancg o the OiIC Marmenance

To derarcmg enguynen socucie 20d dvisions as dyeced by he OIC Martenanse

To arange lor aMy w2 MAMEenanc? wark 2§ need ANses and in consuaauon with ihe O:C Mairdenance
To ssie.the kengihmen with LNe apEopaadie marenance 10N set acoordng 10 procecures

To tssue the headmen wilh (Ne Appropaate measuring As

To order, issue ant conuol Ine consumpion of maienals and [00's required 19 camy U 1he Reuing and Uiger=
maintenance works

. To maimain and control the ste slare. kS actviies ana procedures as lad down Ty GOF and MEP
. To encure nat (he motxeyde & soviced and mariained acooicing 10 the exX2blisned service seheduls

2 Yo mraimzin the 20nal mantenance camp arkd 10 ensure £ Securny

3. LLAISON ACTIVITIES

To fase with e }ocal ADMIUSTATLON 6N admiisiraive maters relating 10 the manenance works (e.q. secumy,
use of puslic land foe the site camp, 1250ur prodiems, pay O3vs, eic.)

To flaise wih the locd AMINISTIEon on PUBIC rel2iions MEHers, ¢.C. nfomation 10 e pulins abow the 130
maintenance procogures, CoemonsianONs oOn (0aa mainienanae, efc.




APPENDIX - G Employment forms (MRP-Road maintenance manual)

Gl Casual employment form

MINISTRY OF PUBLIC WORKS ROADS DEPARTMENT

MINOR ROADS/RURAL ACCESS ROADS PROGRAMME

CASUAL EMPLOYMENT FORM

PROJECT: EMPLOYMENT NO:
REF. NO: DATE:
NAME: MR/MRS 1.0. NO.:
1. You are hereby offered employment with casual conditicns as
= T

with effect rom . . . .. ... .

2. The terms and conditions of employment are as follows:

T e = VI USSUNONID NP SIS NpS——

2 You will be paid Ksh...........per day for an eight hour working dzay or an eqQuivalert
tzsk rate. You vall not be paid for public holidays or any gay not vworked regardiess of
the reason i.e. heavy rains, sickness, glc.

b. You will be paid al the end of each month (or the days worked.

c. Yau are not entitled to annual leave, housing, tanspor or any allowances.
I d. Your employment will ba terminated by any of the folloving:

- at the end of the three months period siarting on the date mengoned above,
I - at the completion of the project tor which you were engaged.
i - at any time at the discretion of the DMI Engineer,
- when you absern yoursetl from work without permission from your supervisors,
| - when you do not {ollow instructions from your supervisors.,
| - when vou behave in a disorderly manner.

e You are responsible for any loss or damage of tools issu=d to you and the ¢os: oi
such will be deducied from your pay.

¢ i 8t A P A S s B

By sianing the acceplance ;ou Indicale that vou agree with the terms and conditions
of employment sel out sbave.

%)

Rl e

DMIENGINEER .. ... .. .. . o i, OATE .., .............

| have read/have had read 1o me, and | undersiand the above lerms.
| hereby accept the casual employment on the terms and conditions on this (orm.

e

SIGNATURE OF EMPLOYEE

To be completed in uiplicate: Original to Employee,
Duplicate to Personnel Officer, DMIE s office,
Triplicate 10 the OMIE.

L st e




G2

Lengthman contract form

MINISTRY OF PUBLIC WORKS ROADS DEPARTMENT

MINOR ROADS/RURAL ACCESS ROADS PROGRAMME

LENGTHMAN CONTRACT FORM PAGE 1 OF 2

T

e

e ——

—m

NAME: " MRMASMISS . D/NO.:
(* OELETE AS APPROPRTE)
DISTRICT: MAINTENANCE ZONE:
AOAD NAME:
ROAD No.: SECTION No.:
PERIOD FROM: UNTIC: (12 MONTHS)
1. You are hereby engaged as a Lengthman Conuacior on Lhe road section specified
2 Thae lerms and condmions of engagemant are as (ollows:
a  You will be paid KSh...cveereeiicenins per oay for an eigtt hour working day of an equivalant

ask rate. You will not be paid for public holidays or any day nci worked regardless of the reason Le
heavy rains, sickness, etc.

b.  You wil nommally work on the following specified TIHREE days each week (licked). or a5 Cicecexd by
ihe Overseer

HAONDAY D TUESDAY D WEDNESDAY D THURSDAY D FRIDAY D

[ You will ssan work at a ime directed by the Headman, You will D2 released itom work when the set
lask is completed, or ahier B hours, and the work has been checked by U Heaoman

c You will ba paid 1or each momhly penod approximately two weeks in arrears. ang &t 2 time and place
N your locaton lo be advised in advance.

& You are not emnled 10 annual leave. housing, tanspon o arry aliowances,
L Occasionally, for examople in the dry season, your weekly work MAY be reduced according 10 INé

maintenance needs or other reasen as directed by tne Dsina Manienance and Impicvement
acineer (DMIE)

wy

You wil b2 responsible lor the routing mantenance of the above mentioned Secuon C (G20
accorcing 1o the instruclions 3nd task rates given by your SUCEMISOrs,

n The mamenance work includes the lollowsng actviies as direcied by the Heaocman

E=H GENERAL INSPECTION AND REMOVE ALL O8STRUCTIONS
£z CLEAN CULVERTS, INLETS AND QUTFALLS

A2 REPAIS CULVERT STONE HEADWALLS

A4 CLEAN MITRE DRAINS

R5 CLEAN SIDE DAAINS

Ré REPAIR SCOUR CHECKS AND SIDE DRAIN ERCSION
R7 FREPAIR EROSION ON SHOULDERS AND PLANT GRASS
A3 FILL POTHOLES AND RUTS IN CARRIAGEWAY

RS GRUB EDGE AND RESHAPE CARRIAGEWAY

R10 CUT GRASS IN THE SIDE ORAINS

Ri1t  CLEAR BUSH

You may be occasionally drecied \o carry oul olther mainienance a2cwmes.




MINISTRY OF PUBLIC WORKS ROADS DEPARTMENT

MINOR ROADS/RURAL ACCESS ROADS PROGRAMME

LENGTHMAN CONTRACT FORM (Continued)  racecor2

i, You will immediately repom any damage ol cubvens or bridges 10 the Headman,

b Should you (a 1o perform your work. your given Lask, of should you not anend during the wezing
ume siaed above, hen no paymert will be made.

K Yout 1erm of engagement s 12 momhs in the first instance. The contract MAY be fenewed annually I
your work is sausiactory. However, your comract may be lerminated or suspended by the DMIE ar
ANY TIME due W ane of the (ofawing:-

) Whnen you absent yoursel rom work without goed reason mare than 2 days ln any one
manin pericd.

) When you do not (oflow the instructons from your supervisors.
) When you behave in a dsorderdy manner.
) When you fail 10 (ulfil ihe set wasks (or 3 days in any momh,

L In the case of cancellation of e contract, you will be paid all amounts due 10 you lor work camed
out 2eCording 10 MNSTNUCTONS.

m  On lemminason or completion of Lhe contract you will Not &€ emiled Lo any {uriher paymenis, banelis
o obligalieas (rom the Minsstry of Puldlic Warks beyond those specified in this documernt

n, During the course of the contrac:. you will be provided with Governmeni tools 19 enabls your 16 ¢y
out the road mainlenance work. The tools issued to you are as foftaws (Uck as appropnate):

Jembpe D Panga E] Rake D Shove! D
Fite D Slasner D D D

From time 10 lime you will be tlemporadly issued with oUer tools by 1he Headmarl 10 camy out speziic
12sKs.

o. You are responsible for any loss or damage of 100's Issued 10 you and the cost of replacemern of
such loss or gamage will be deducted Irom your pavments,

p. When 100ls bacome wom oul. arrangements will be maae {or replacement Dv the SUP2rSOrs,

3. By signing e acceptance you indicaie that you agree with Ine (oregoing terms and conditions o
engagement unger this coruracL

T e

sx oy

DMl ENGINEEA

I have reag/nave haa read 1o me. and | understand the above terms.
I hereby accepl Ine 1ems. conditions and obfigations of (his Lengtnman Contracy,

SIGNATURE OF LENGTHMAN CONTRACTOR ... Lot iiins s c et et et et ie e e et e aas

To be completed in tipicsie:  Original Lo Lengthman,
Duplicate 16 Overseer,
Tripficate to the DMIE.




G3 Headman contract form
MINISTRY OF PUBLIC WORKS ROADS DEPARTMENT
]
MINOR ROADS/RURAL ACCESS ROADS PROGRAMME
HEADMAN CONTRACT FORM PAGE | OF 2
NAME: * MR/MRS/MISS [s% N
{* DELETE AS APPROPRATE)
DISTRICT: MAINTENANGCE ZONE:
o —
AOAD NAME(S): o v vt oo oot NOL e SECTION(SY: . ........
ROAD NAME(S): oottt Not ....... SECTION(S): . ........
ROAD NAME(S): oottt eer e Now ....... SECTION(SY: . ........
: . 12 MONTHS]}
PERIOD FROM: UNTIL: { 5,

1, You are hereby engaged as a8 Comract Headman Jor the road secuons specified
Z The teans and conditions of engagemert are as joiows:

a You will De pald KSN.. . e ~for gach working day. You wil not be paid {or public
toldays o arty day nol worked regardiess of the reason Le. heavy rains, sickess, etc

B You will poamaly work on Ihe lohowing speafed THREE days each week (licked), of a5 Cireced Oy
the Overseer.

- -
wonoav L] tuesoar [ weomesoay L] THumsoaY | FriDAaY L)

c. You will wixk he hours NeCESSary each workiig day 10 vsuLat and supenise e Lengouman on ine g
roag sections as drecied by e Overseer,

—

g, You will be padd lor each morthly Perdd aproumaely two weeks in arrears. 2nd & 3 bme and pace
In your location 10 be advised in advarce.

T —

e, You are 60t entited 10 annVA) kave, housing, UanSPon or any allowances

[ Coczsonafly, for examplit in the dry season, your weekly work MAY De reducad accorang to the
mainenance needs of oiher reasen as direcied oy the Omina Maimenance and Improsement

Engineer (DMIE). '
Q.  You will be resporsble 106 SUPSTVGEKY tHe routing mamenance of tne acove memonsd Secuons o
read acooraing o the insiruchons given Dy the Overseer, §

N You wl direal e Lengtiunen and mairnenance work. nduding the [ollowing aclmiess acceroing 1 4
the pricmies ankd sezson as shawn n e Keadman's Hangbook of as directad v 1he DMIE "

|
/1 GENERAL INSPECTION AND REMOVE ALL O8STRUCTIONS g
B2 CLEAN CULVERTS, INLETS AND OUTFALLS b
A2 REPAIA CULVERT STONE HEADWALLS |
R: CLEAN MITRE DRAINS h
RS CLEAN SIDE DRAINS f
AS  REPAIR SCOUR CHECKS AND SIDS DRAIM ERCSION |
R?  REPAIR EROSION ON SHOULDERS AND PLANT GRASS i
R8  FILL POTHOLES AND AUTS IN CARRIAGEWAY 4
RI  GRUB EDGE AND RESHAPE CARRIAGEWAY §
A0 CUT GRASS IN THE SIDE DRAINS :
P11 CLEAR BUSH

You may occasonally be direcied 10 argan<e the Lengmmen 10 Carmy Cul OIN27 Mamenance
acirmes.




MINISTRY OF PUBLIC WORKS ROADS DEPARTMENT

MINOR ROADS/RURAL ACCESS ROADS PROGRAMME

HEADMAN CONTRACT FORM (Continued) PAGE 2 OF 2

You will mmediatety repont any damage of cubverls oc bridges 10 the Overseer.

Shoutd you (ail Lo peflomm your work, of should you rkx alend during the working Ume sated atove,
then no payme will be made.

Your lerm of engagemert ks 12 momns in the first instance. The contract MAY be renewed annually iF
your work is satsiactory. Howeve, yowr comract may dbe terminaied o¢ suspended by e DMIE ar
ANY TIME due to one of ihe {ollowing:-

)  Wnen you abserk yoursetf trom work without good reason more 1han 2 d3ys in any ooe
morth period. .

) Whea you do not lollow (ne instrucuons lrom your SUpervisors.
)  Wnen you behave in a disorderdy mannet.

(n the case of cancelidtion of he comBcL, you will be paig all amourts due 10 you l1of work samed
out according o Instructions.

On 1emination of completion of the conracy, you will nax be ertled 10 any futther payments, benclus
or ctfigatlons Iroxn U Minsuy ol Public Works beyond those speciiied 51 Uil gocuiere

Ouring the course of Me comracl you will be provided with Govemiment 100lS (& SSUE 10 U

Lengihmen (com time 1o Ume an a tempary basis. The toals issued 10 you 2re as 1o0kows (Compiete
wilth numoer as appregnaiel

You are responsibie far aay foss o oamage of (oofs issued [0 you and e cost of replacemert of
suchn loss or damage will be geduaed hram your payments.

When tools become wom out. arrangemens will be mada lor replacement by he Overseer,

3y signing the acceptance you indicate that you agree with ihe (oregoing tenms and conduions o
engagemenl under this comracy,

OMIENGINEER ...............

e

| SIGNATURE OF CONTRACT HEADMAN:

| have read/have had read 1o me. and | ungersiand (e above 1erms.
| hereby accepx Ihe terms. conditions and obligations ¢f s Headman Corrace

e

T

To be ccmpleied in Biplicate:  Oaginal 1o Headmaa,

Ouplicate 10 Oversear,
Triplicate to the OMIE

11/92




APPENDIX - H Routine maintenance (MRP-Road maintenapce manual)

Hl Routine maintenance activities and priorities

PRIORITY | ACTIVITY DESCRIPTION
NUMBER
BEFORE i R2 CLEAN CULVERTS + INLETS/OUTFALLS 1
RAINS
2 | e CLEAN MITRE DRAINS \
| s | as CLEAN SIDE DRAINS |
[ )
! ¢ | rs | RZPAIR SCOUR CHECKS + SIDS DRAIN ER0SION |
ravy | 0 | A | INSPECTION & REMOVE OSSTRUCTIONS |
PERICD
i'! o2 ] R | CLEAN CULVERTS & INLET/CUTFALLS i
i |2 | s | CL=AN SIDZ DRAINS !
|« | re | R=2AIR SCOUR CHECKS + SIDE DRAIN EROSION |
|t 1|
i | s | me | CLEAN MITRE DRAINS
i { il
| s | w7 | REPAIR EROSION ON SHOULDEAS/PLANT GRASS |
H swoos | 1 | ms | FilL POTHOLES IN CARRIAGEWAY I
it RAINS i
I | 2 | ge | cAUB EDGE & RESHAPE CARRIAGEWAY i
I ! W
i 3 | 7 | REPAIR SROSICN ON SHOULDERS/PLANT GRASS |
! o+ | mio | cuT Grass i'_
I cay : | as | CL=AR SUSH
T s | #a | REPAIR CULVERT STONE HEADWALL ]
s | a8 | 71 POTHOLES IN CARRIAGEWAY
j 4 BRGE | GAUB EDGE & AESHAPS CARRIAGSWAY i
- NOT TO 8E CARAIZD CUT ON SOME ROADS IN DAY ARZAS

These priorities ensura that the mest imporant aciviues ars iackied firs:
in the pre-rains and rziny season. However ezch zciviry will te
achiaved &i some time of ih2 yezr 2s i rises in pricriy.



PRODUCTIVITY STANDARDS FOR ROUTINE MAINTENANCE

TASK DIFFICULTY
ACTITY UNIT { 9 ] 4 - NOTES
U " ' goug | qoaygy | OFFOUTY = SLTOEPTH M CULVRT - . LPTO %
0 CLEANCUVERT +WETS | o L | 4 CULVENTSDAY | CULVERT CUVERT | gy | LRI B TO%. 4 OVERY
H DAY TABKS FOR 600 DIA, CLLVERTS WITH 7 AINGS
“ A2 CLEAN CULVERT o ; 0 ” OIFFICULTY = SLT DEPTH - 1. UP TO 10CH
OUTFALLS i ’ 21070 20CH 5, OVER 200
R: REPAR CULVERT . , 4 DIFFICULTY = TYPE OF REPAR - 1. MINOR AEPARS
| lewALL 2, MAJOR REPARS
™ DIFFICLLTY = SILT DEPTH - 1, UP TO 10CH
Ré  CLEANMITREORANS | 14DAY B0 s 2 2 070 150H 3 OVER 150y
WETAREAS 65| 65 2
A5 CLEAN SIDE DRANG WOAY | ORYSOFTSOIL 55| 0 % g'iﬂﬁ%ﬂc‘f'?gsg;ﬂs'o‘qup 10 ocH
| DRY [IARDSOIL 30| 23 l : ' "
. _ DIFFICULTY = TYPE OF SCOUR CHECK -
RGA:  REPAR SCOUR CHECKS | HolDAY 5 7 LWOOD 2 STONE
RGB:  AEPAR SIDE DRAN upay | VETARERS 0| g0 B0 DIFFICULTY = DEPTH OF ERQSION -
EROSION T IORYARERS 10| S0 7 UPTO15CH 2. 1570.20CM 3, OVER 30CM
A7A:  AEPAR SHOULDER - " " " DIFFICULTY = DEPTH OF EROSION - 1. UP 1O 10CH
EROSION ' 21070 150H SIQVER1SCH
| DIFFICULTY = PLANTING WIDTH - 1. UP TO 050
\! RIB:  GRASS PLANTING MDAY 100 0 i 2 0570 L0 LOVER S04
[ A0S FILL POTHOLES I W BRMHS ] 0 . BWIFFICULTY:HAULINGDISTANCE- 1,NO HAUL
CARRIAGEWAY DAY 2.UPTO 100M 3, 100MTO 2008 4, OVER 200M
OB FLLAUTS Iy uowy | VETARERS 70| 0 % {5 | DIFFICULTY = HAULING DISTANCE - 1. NO HAUL
CARRAGEWAY TUULORVARERS 0| 1 7 [2.UPTO(I0M 3100 TO200M 4 OVER 200M
ROk GAUB EOGE OF apuy | VETARERS 20| o0 | 10 OIFFICULTY = WIDTH OF GRUBBING - 1,UP TO 05M
 CARRAGEWAY TV OToAvaErs | w0 2.05T0 104 3 OVER 1.4
OIFFICULTY = TYPE OF RESHAPING - 1. LIGHT (UP T0
Il Rop: OREWAY? 3
__MB‘ RESHAPE CARRIAGEWAY | HiiDAY 10 5 5] 2 HEAN OVER T4
n e oy |VETAES | | |
o oss (L6 O pness a0l 0 | o OIFFICLLTY = WIDTH OF GRASS CUTTING
NS R SN bttt LUPTOA0M 2 10T020M 3 OVER 201
i REHNT. DAY 3 240 175
it o | LAl HoAY 4% w1 DIFFICULTY « WIDTHOFBUSH
CLEARMG | ppse LAY m 9% 175 1.UPTO1.0M 2 10TO 201 3 OVER 2.0M

* ALL TASKS EXCEPT RESHAPIHO ARE LEASUIRED AL0YO ONE SINE OF THE MOAD ONLY

spIrepuels AJIANONPOIdg



H3 Task rates
TASK RATES
PROOUCTIVITY NORMAL
NO ACTIVITY RANGE PER MANDAY UNITS TASK RATE
R1 INSPECTION AND REMOVE COMPLETE SECTION
OBSTRUCTIONS
R2 | CLEAN CULVERTS + TO NO
INLETS/OUTFALLS
R3 | R=PAIR CULVERT STONE TO CULVERTS
HEADWALLS
R4 CLEAN MITRE DRAINS TO UN. M.
RS | CLEAN SIDE DRAINS TO ROAD M.
R& REPAIR SCOUR CHECKS & TO ROAD M.
SIDE DRAIN EROSION
R7 | REPAIR EROSION ON TO ROAD M. r
SHOULDERS/PLANT GRASS
R8 FILL POTHOLES AND RUTS TO ROAD M.
IN CARRIAGEWAY
RS | GRUB EDGE & RESHAPE TO ROAD M.
CARRIAGEWAY
R10 | CUT GRASS, SIDE DRAINS O sQ. M I‘
R11 | CLEAR BUSH TO ROAD M !
NOTE: 1. ROAD M. denotes linear metres of road including boih sides if

applicable.

2. Figures to be agreed between the OiC Maintenancs anc the

Overseer.



H4 Lengthman deployment form

LENGTHMAN DEPLOYMENT PLAN, HIGH RAINFALL AREA MRP 1A
DISTRICT .. ot e e e e ROAD NAME 1+ v o et e e e e e e e,
ZOMNE . et LROADNO . . v oa vl SECTION km JORM . .......

ESTIMATED LENGTHMAN DAYS PER KM PER Y'EAR
e eI T
Sicq "“"’"‘,j “?,. = D:PLAN
Aﬁ)\. 'R AVEFIAGE ¥
23| 'SURE, ﬁg &‘Sj r’.gA.Dl‘" A
MONTHS | @ﬁ,:?% / ;;sE: R | e
3 m-b‘ }-&q— 'q -.
SEARTH Y| LOW HiG
% R
o4
7
2
? -
ool msnb_. 2 I
S REPAIRSCL
S_ID_‘ ] 7
2
- n 8 S 6
15 e
s
s
HIGH RAINFALL : (RAINFALL IN ALL MONTHS > 25 ML) TOTAL (E)

INSTRUCTIONS:

Deciaa which columns A, B andlor C are applicatie 10 e (03d under consigeraion In e selecied columns crdle al
figures and ADD them 1o the BASIC INPUTS, e 1ctal estimaied requiremerns o¢ each activity are then summed in

cclumnn C: PLAN.
Column D s acded verteally 10 coialn the estimated anmual mancays per km (or aff reeting marienance acivues: £

coocmnl o

NUMBER OF DAYS PER YEAR THAT CONTRACTORS WORK (G) : (NORMALLY 150)

NUMBER OF CONTRACTORS REQUIR=D = (F x £)/G l:‘.'o THE NZAAEST WHOLE NUMEER

MOPNY £0.2 MIOR ROADS PROGRANMIIE



LENGTHMAN DEPLOYMENT PLAN, MEDIUM RAINFALL AREA MRP-M1B

DASTRICT ., . it e i eme s e eea e AOAD NAME . ...t it r s s nn s i aannins
ZONE . ... . ..., e i raeeaa e ROADNO .. ........ SECTION km TOWm ........,
3 % ESTIMATED LENGTHMAN DAYS PER KM PER YEAR
~ 0 S | Yo =| 23 o Y
G 2l R 5 S A TOIONAIYINPUTS 3k
AOUTINE MAINT RANCEL| GEASICH Sy : D: PLAN
== A OVER 2%
% = 3
T =EA Mo ATYPERH
5 I |«
INSPECT.ROADLREMOVE 2
OBSI'RUCTPO s 2 1
AN COLVERTZS R ETS .
ZOUEALSTEEZEYE: < 5
WP At et Y G R

e et

FEADWALLSBMECY . i
| AN MR P s & _
Msxoaom‘sm 12 8

,...,.-“-'8 .
SIDE DRANERCSH 6 5

@% "- 2 )

Wq

% uﬁcﬁnmo-w%%ﬁ 5 5 3 ‘
UBEEDG

g&% et —55‘%2*“& 13 6

T o e |

MEDIUM RAINFALL : (RAINFALL IN 8 MONTHS > 25 MM) TOTAL (5)

INSTRUCTIONS:
Dacide which oolumns A B andior € are apphcadla 1o the road under coasideraton in he selected cliemns crcle al
figies and ADD them 10 the BASIC Ir\PU'I'S Ine lo:al estimaled requiremens (or each acdvey are en summed in

coiumn D: PLAN.
Column D 15 30900 verucaly 10 031N the estimated annual mandays pee km loc all rowtine maimenance satvives: £

LENGTH (7 . 2
NUMBER OF DAYS PER YEAR THAT CONTRACTORS WORK (G) l:: (NORLULLY 1621

NUMEEZS OF CONTRACTORS REQUIRED = (F x 2/G I::’TO THE NEAREST ViOLE MUMAER

MOPW ED.2 KMINOR AOACS PROGRAMMNE

R

)

AD

1}



LENGTHMAN DEPLOYMENT PLAN, LOW RAINFALL AREA . MRP-MIC

DISTRICT - e ee e ettt e et iaaeaee s ROAD NAME - ..o ottt oae s oae e ieame e ananl
ZONE &t teetee e e e e AOAONG.......... SECTIONKm ....TOKm ........
FUESEE ESTIMATED LENGTHMAN DAYS PER KM PER YEAR
=K ST I ; i e e
e P e e S
e b e e
3 b erae T [ T SPTEY 5 e o ek Bl
| SIRPUTS o ia A e RVERAGE S8 | 25 aeh
SOVER12 4/ SURFACE: 22| BZADTES
| SHioHE
F[EZ0.VED
1 2
EOUTEA Lo a 3
|REPAR,CONVER S anRs| o
RS s
s s s
N Py s
REPAIRSCOUR CHECKS 5
SOEDAANEROSIONS G| 2 3
2 2
iil‘gm o,
' : et a 2 4
Cahn Py A -
s FW. JB/EDGEAND. RESHASE:
: CRRAAGEWATEERA- SZ | 6 3
TR GERBUSHET ' !
LOW RAINFALL : (RAINFALL IN ¢ MONTHS > 2§ MM) TOTAL ()
INSTRUCTIONS:
Oedice which columns A, B andfee € are applicantz 10 1na (0ag under coassderatan In he seleced calumns circlg all

fQures ang ADD them to e 8ASIC INPUTS, Ine Lot estimaled requiremenms for each aaiviy are then summed in
column O: PLAN.

Columin O i adoed veriically 1o obiain the estimaled annual Mancays per km loe all rovine mamenance aciwrwies: 2.

rooeneme

RUMBER OF DAYS PSR YEAR THAT CONTRACTCRS WORK (G) : (UP TO 150 MAXINUN)

KNUMBER Of CONTRACTORS REQUIRED = (F x E)/G I:ITO THE NEARZST WHOLS NUMSER
NOTE: MAXIMUM CONTRACT LENGTH TO 8E 3.0 XM

noPw ED.2 MINOR ROADS PROGAALIE



MAINTENANCE INVENTORY FIELD BOOK

o Bz omce | OMSONDETAS LT R

o4 ég SEcToN Eé oS | ¢y 2y

z : 28| ¢

03 93|z 2y WENo | 90| §0

SO0 swr w0 [0 | s g B0 | oBRCAION | § | S
HOPW £0.2

MINOR ROADS PROGRAMME

SH

sjooqpuey PIoY AIoJUSAUL



H6 Overseer’s monthly routine maintenance work

OVERSEER'S MONTHLY ROUTINE MAINTENANCE WORK PROGRAMME MRP - M7
DISTRICT: .. ... ... Jarulees dhalasssan s eaas BAENTEE . coaatice Siald i = e a5 o s ST e w6 ) 3
OVERSEER: . . v ee ettt et eeee ZONE: & oo ottt e s

No. OF DAYS
TOTAL WORKING DAYS THIS MONTR . ... . ... .. . i iannn I
OVERHEAD AND ADMINISTRATION:
JMOTORCYCLE SERVICE . ..o . . |:I :
BRYORY oo 1]
PLANNING AND REPORTNG [ ]
OTHERS (MEETINGS, PUBLIC HCUDAYS. ETCY ... ivivu et ‘:]
TOTAL DAYS NOT AVAILABLE FOR INSPECTION . ... . .. ...
TOTAL DAYS AVAILABLE FOR INSPECTION . . ... .. . ... ... :
__J
< -
DATE ROADS TO INSPECT § DATE AOADS TO INSPECT t
— A A
i B
i i
1 :
' i
|13
i
i i
1 ]
- I :
E | |
REMARKS: '
SIGN OVERSEER: .. ... o o .. |
SIGNINSPECTOR: . ... ittt vt i memereenes
HOPW ED.1 MINOR ROADS PROGRAMME



H7 OIC’s monthly routine maintenance work

OIC MAINTENANCE MONTHLY MAINTENANCE WORK PROGRAMME MRP - M8

No. OF DAYS

TOTAL WORIING DAYS THISMONTH .. .. ... ... o0 e o

OVERHEAD AND ADMINISTRATION:

DAYS FOR PERIODIC MAINTENANCE . .......... ... .. ... .. ...
ORGANISATION OF PAY DAY ... i e e
PAY DAY . . i e e e e e e
VEHICLE SERVICE AND ADMINISTRATION .. ........ ... ........
PLANNING AND REPOATING .. ... .. ... G e

OTHERS (MEETINGS, PUBUC HOUDAYS, ETC) ... ...

T

TOTAL DAYS NOT AVAILABLE FOR INSPECTION ... ... ..

TOTAL DAYS AVAILABLE FOR INSPECTION

OATE ROADS TO INSPECT : DATE ROADS TO INSPECT
!
£
i
|
. | ? |
i r'| | §
| | | i
1 f |
i f
'r ] i i
-. : l ]
| REMARKS. i i
' | e~ oic e i
| I §
i- i i
i “ SIBNDMIE . ...ttt i i e e e i




H8  Routine maintenance road visit programme

ROUTINE MAINTENANCE ROAD VISIT PROGRAMME MRP - M9

DISTRICT .. i it e MONTH L YEAR ...t i ii et ieen
ROADS TO Be VISITED

DATE ZOKE A ZONE B ZONEC oIc
OVERSEER OVERSEER OVERSEER MAINTENANCE

F—

a |3

J
== .I;_,_._ - -

o |

OIC MAINTENANCE . .. ........ BT A APPROVED OMIE . . ... .. i i i iiie e

AR aavpnm. . - - COnsQiAiRaED - - - Dl BATE e SR SRR SRR

MOPW ED.1 MINOR ROADS PROCRAMME



Ho Lenthmen costs and tools

A. ANNUAL COSTS PER LENGTHMAN

MeM

ANNUAL

COST KE

1. ANNUAL COST OF LENGTHMEN
@ 3 DAYS/WEEK, 50 WEEKS/YEAR
PAYMENT RATE (KSH/DAY) = 50

2. HEADMEN SUPERVISION
@ 15% OF LENGTHMAN COSTS

3. ALLOWANCE FOR URGENT WORKS (SPECIAL MTCE)
TO BE ARRANGED ON AN AD HOC BASIS BY DMI ENGINEER,
ASSUMING 10% OF CONTRACTORS PAYMENTS

375.00

56.25

37.50

= e

SUBTOTAL MANPOWER

4. PROVISION OF HAND TOOLS PER CONTRACTOR

468.75

ITEM UNIT COST KSH EXPECTED LIFE
MONTHS

PANGA (BUSH KNIFE) 90 24
GRASS SLASHER 80 24
JEMBE (HOE) 180 24
SHOVEL 70 24
RAKE ] 70 24

WHEELBARROW (1) | 800 80

PLUS 10% FOR MISCELLANEOQUS TOOLS

ANNUAL COSTS/LENGTHMAN:

485.15

NOTES:

. ONE WHEELBARROW FOR THREEZ CONTRACTORS.

2. BASEZD ON 1992 WAGE ANO PRICE LEVELS.

3. EXCLUDES OVERHEADS OF OVERSEER, CIC, TRANSPORT AND
ACCOMMODATION.

B. DIRECT ANNUAL COST PER KM

CONTRACT LENGTH (KM) 1.0 1.5 2.

o

25

[
o

DIRECT ANNUAL
LENGTHMAN COSTS (KZ) 486 324 243

195

162




[TEM No.
LENGTHMAN
PANGA (BUSHKNIFE) 1
GRASS SLASHER 1
JEMBE (HOE) 1

SHOVEL (ROUND NOSE)
RAKE
SHARPENING FILE

HSEADMAN

WHEELBARROW

LONG HANDLE TROWEL
LONG HANDLE SHOVEL
HAND RAMMER
MASONS HAMMER

OITCH + SLOPE, SCOUR CHECK TEMPLATE

SPIRIT LEVEL

KNOTTED ROPES FOR SETTING OUT

RN D W

—_

£+




APPENDIX -1I Labour coastruction Unit (Extracts from contract documents)

I Productivity rates

LCU Roufine Maintemance Coniract Agreed Produciivity Rates

Annex 1

The undermentioned produclivily rates are agreed by both the Employer and Contraclor for use
under this agreement.

Code Activity Unit Productivily

rate, Unit/pd
RM-1 [nspection and remaval of obsicuciion To be agreed al 1he site

RM-2 | Disiliing culverts, Cleaning culvert inlets and outlets | culvent 1-4
RM-3 Clean side, catch waler and mitre drains Im S0- 100
RM-4 | Repair erosion on shoulders and in all drains Im 60 - 100
RM-5 Repair / build scour checks no 4-8
RM-6 Grub road way Im 80- 120
RM-7 | Fill potholes and ruis on 1the carmage way Im 80- 120
RM-8 | Reshape road and reinstate camber Im 50-100
RM-9 Cut grass Im 80 - 120
RM-10 | Rebuild dry sione relaining wall m* 25-3.5
RM-12 | Removal of protruding stones Im 40 - 100
Excavate and load gravel m’ 1.5-3.0

Excavale soi} m 2.5-4.0

To facililale the use of Article 4.1(v), 1he following rates have been agreed for grave) haulage.

Haulage Unit Agreed unit rate,
distance, km M/Unit
05-4 m’ - 1084
4-6 m’ 14.74
6-8 m --18.64
8-10 m’ 23.30
10- 14 m' 29.69

ANEXI1-RI \WPD Al-2 January 1998



I2 Contract data

LCU Routine Mastenance Conlract

Conlract Data

CONTRACT DATA

Raxds inciuded ia Contract (Clause 3.1)

ROAD NO. . | ROAD NAME

Region in which works arc undertaken . ..............

FROM KM TO KM

)

ii)

iii)

QOther Contract Data

RMSEC3I.WPD 3-2

From
Clause No.
Conlract Price 4.1 M o e e
Paymeni Breakdowr 4.1 *Monthly Lump Sum M_............
4.1(ii) %Jnsurance M................... One of
paymenl on presealation of proof of
purchase of insurance policy.
4.1(iih *Protective Clothing M............... one
olf payment on presantation of proof of
s0pply of protective clolhing lo'Ilhe
workers,
4.13v)
*Leave Pay M............... Reimerusable
llem on presenlation of proofl of annual
leave payment 1o Lhe workers al the end ol
the Conlrad.
4.1(v)
*Gravel Haulage M.......occevecicceen.
Payment for gravel havlage when
instrucled by lhe Engineer
Commencemen Date 7.4 O S S
Conlra¢t Duralion 7.4 ... monlhs
Number of workers 10 be 33
employed on sile
Maln(enance (te¢ period 71 [) [ ¢ o)1)}
i +..MoNLhs
....... months
January 15998



I3 Monthly site instructions

LCU Routinc Mmntenance Contract Monthhy Sie Instruciions and Aclicveinciins Fuiin

ANNEX 2

ROUTINE MAINTENANCE® MONTHLY SITE INSTRUCTIONS AND ACHIEVEMENTS FORM (TRIPLICATE}

REGION ROAD NAME y ROAD NOY, —-wae--

CONTRACTOR'S NAME AND ACDRESS:

CONTRACT DURATION, FROM. e TO ...

INSTRUCTION PERIOD; FROM —— TO

WORKING DAYS

ROAD (ENGTH, ———— KM | NO.CFLABOURERS ___ (m»
*) 15 ® | s PERIOD ———— O
\3]
TOTAL PERSCN OAYS AVAILABLE THIS PERIOD {8 X € = D) NO
{0
PLAN REPORT
cope | actrary unT | auanty | FROM: | TO: | AGREED ESTMATED || ACTUAL GUANTITY
© TASK RATE(F) | PERSON ACHIEVED
DAYS (EF)
TOTAL : 0 | 3000000t | 000 | x| oooomoc Y =0 || xocooooooauooooxsoa
PLAN CERTIFIED BY: MEASUREMENTS
CERTIFIED BY:
SUPERVISOR! NAME —— SIGNATURE DATE
SUPERVISOR:
CONTRACTOR' NAME ——— SIGNATURE DATE
NAME — .
SIGN_— DATE .-
COMMENTS/REMARKS: CONTRACTOR:
NAME
SIGN ————— OATE
ANEXI-RY.WPD Ty 1958

A2-2



14 Contractor’s handtools and equipment inventory form

LCY Rouhine Mamuenance Contzac(s Conlractor’s Hand Tool and Equipmient laveniory Form

ANNEX 3

CONTRACTOR'S BANDTOOLS AND EQUIPMENT INVENTORY FORM

Regron Date of Inventory.

Ro3d Name. Road Ngl———e e

Conliactors Name and Agdress: Coclract No, —

Oate ol C cement; Expiry Qate

Name of Supsrvizon

llern Description MEnimum Avadable on Sile

Quaniay Good Poor T
Candilion Condition

Remarksy; -

Swanature of Supervisor. Signalyre ol Conractor:

ANEX)-R1.WPD A3-2 Janeary 1998



IS Drawings - typical cross-sections

L P0TRL WIDTH OF FORNRTION 10200.
y UIDIK OF ROAD 6000 9 ‘
| | wio74 oF Graver so0 )

[ 754 8 ¢ graves
“‘l.ﬂ_-—“_-“—-m

(o]
o

364' Boo I 1200 T506 2500 r 2500 Fsod 1200 T 600 1300
IN LOWLAND TERRAIN
1. (a)
N 7OTAL WIDTH OF FORMATION 8100 min, |
[ | WIDIH OF RDAD 6000 )
[

f | WIDTH OF GRAVEL 5000
—_— T 7% 4 = o

OM
T L J I ‘
800F 1200 500 2500 I 500 M'sp0
Height of Back Slope
varies [
IN LOWLAND/ROLLING TERRAIN _
1. (b) : 7
|- WIDIK OF TORMATION 5800 .J

_|UID7H OF ROAD & GRAVEL 5000

CLMENT RASONRY WALL

5’ (REFER 70 DETAIL)
._'. COPACTED FILL .- .

72 ﬂ%%\

OVER FLAT ROCK
1. (C) Holet &
1. Cooywand tidaax of prrva

0 be 150 mm mia
2. Fill 1o b placod & compeciad
wich
ocifizatdont .

LABOUR CONSTRUCTION UNIT
STANDARD DRAWING Nok . I 0B s

. QRAVEL ROAD CROSS SECTIONS
DETAIL - CEW MASONRY W A I l__ FLAT TO OENTLY SLOPINQ TERRAIN

Scale © 127§ Duie : Drawu: JH

July *93 W'W




- Yol wikh of foroupos varia (8. (m @)

[ _J Wd of road 6.0

Widwh of gravel § Om

Evaing Asturl ourface
- . B
-—a -— 1% @S

IN ROLLING /7 MILLY TERRAIN
2.(a)

|.wm booch

- Tonl wiith of formusoa 1.0m J

l Widt of roed & prwd 5.0m

L. When face s morc tias 2 wemes high, IN MOUNTAINOUS TERRAIN
beach m thowe. 2.0)

2. Whon height of renicing =2 _loan

1.5m =- =" 4 o bt matvood from
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Ergioosd otrecton.
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APPENDIX -J Extracts from LCU annual report (1997-98)
Bl Volume of work carried out by contractors

Bokang Morena 939,383 1,053,629

Const.
95:02 | G. M. T. Civils 30.8 141,967 5.6 315,753 0 457,720
9503 | Tiro Consl. 33.7 189.272 1 59,984 0 249,256
93504 | Nu-Build Const. 18.4 107,902 0 0 0 107,902
9505 | Molefe Brick Coast. 19.1 100.833 24 152,996 0 253,829
92 06 | Mocha Const. 23.4 113.222 0 0 0 113222
9507 | MQPS Const. 19.8 118,251 1.2 75,095 0 193.346
95 08 | Boss Const. 249 113.385 6 287.734 0 401.119
96 01 | Champ Const. 31.2 157,529 0 0 0 157.529
96 02 | Spectrum Const. 29.1 161,483 0 ] 0 161.483
96 05 | T. M. Consultants 258 108,530 0 0 0 108.550
96 04 | Top Tech Consi. 33 176,864 2.7 173,760 0 350,624
9603 | Tej Civils prv Itd 36.2 257.846" 7.4 369,505 0 627.131
96-06 | Samco prv. Lid 35 162,910 4.5 234,59S 0 718.227
96 07 | Maphiri Const. 34.1 138,034 0 0 0 449,202
96 08 | MEM Consl. 20 144.950? 1.6 81,490 39.153 914,104
96 09 | Letmak Const. 43.3 199,264 0 0 0 196.264
G6 10 | Greenland pty. L1d 277 157,435 0 0 0 187,458
96 11 | Elem Const. 31.5 171,794 0 0 0 171.794
97 01 Keeka RM & RB 342 162.618 0 0 0 162,618
9702 | M.K.L.Civil 26.5 139516 0 0 0 159.316

& Build.
97-03 | Molisana Const, 299 165,454 0 0 0 163.434
97 04 | Marizold Consl. 18.7 107.705 0 0 0 107.703




N.T.L Services 118,817

97°06 | Ten Construction 17.2 )58.124° 0 0 0 0 158,124
97/07 | Mamaebana Const. 9.8 110,816 0 0 0 0 110,816
97-08 | Tsunyane & Sons 38.1 187.505 0 0 0 0 187.505
97/09 | MCT Construction 233 137,739 0 0 0 0 137.739
97°'10 | Qhomane Const. 219 115,954 0 0 0 0 115,934
9711 Bafula Const. 17.6 66,075 0 0 0 0 66.075
97712 | Mphanya Const. 22 128,924 ¢ 0 0 0 0 128,924

Total 821.8 | 4.432.764° 3504 | 2.6%90.095 I.] 39.155 7.162,014

* - Includes maintenance of Sehonghong airsirip
* - Includes maintenance of Qacha’s Nek and Sehlatebe airsirips

financial year

~ Includes maintenance of Semonkong airstrip
Amount does not include the value of all contractor works for the last month of contract as it was paid in the new

- Includes mainienance of Manamaneng. Mantsonyane and Lesobeng airstrips




Details of capital development projects carried out by force account unifs

L3032 Mnliakeng-i-laMonasc 15 T8A20 [ LHRDF | 890 20050 ) 1500997 ILT %658 1190955 {97
MHO3 | Nohana- Ha Thelsinyane | 154 1 2732000 | KIW 051 2% 0] 19| 551 2479,083 1100
MIIDT | Ha Kori-Ha Tsiy B8 4093946 | 1A 96 3014 L0973 124 39497 2432668 | S
MHI6 | Shalanc-Ha Moena 40 2570638 | IA WOBN 166289 68 3809 2436015 | 48
L | Ha Kotola - Pabieng 0| 1429982 [LIRDF | 41 937 038677 1LS | 28493 LIZNN2 100
MKOT | Tlokeng-Ha Molikaliko | 16.8 1 3934111 ] 1A 00 113 1813 15 4890 36846 46

208 ] Rakotsoane- TR Mokotso | 1001 1497965 | LTIRDF 00102 0890 100 22922 310511100

139 Braaklontein-Ha 1241 1755287 | KIW | 1710 17910 1,602,253 110 171910 1,258 446 | 62
Mokolso
W04 T Malela-Ha Baroana JA0 §85.300 | MOT 19 5070 110,506 19 507 310,506 | 55

CSIT | Setibing-St. Bernard IS | 4215806 | LHRDF I 46111 3,044,376 §1| 46,111 3028031 {70

Total 130.8 | 24968275 06| 190060 | 123368441 25| M| 2053667




J2 Employment generated by category

2000

1500

Employment, PM
2

S00

Aprii May Jupe July Aug Sept Oct

1 9 9 7

. Staff

] Labour (FA)

b.", Labour (Contractors)




I3

60 -

S0

10

Overall physical progress

April 1997 - March 1998

N N 4‘/‘

Apnl May Jupme July Aug Sept
1 9 9 7

Oct Nov  Dec Jan Feb
1 99 8

Mar

—x— Upgrading/Construction (FA)

—&— Periodic Maintenance{Confracts)

—=— Rehabilitation(contracts)




