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I ntroduction

This book has been produced by the Management of Appropriate Road Technology (MART) Initiative. The aim of the project is to achieve sustainable improvementsin
road construction and maintenance through the optimum use of local resources and skills, the effective use of the private sector and the application of good management
practicesin both contracting and employing organizations. MART is currently funded by an Overseas Devel opment Administration (ODA) Technology Devel opment and
Research (TDR) grant. It isled by the Construction Enterprise Unit, Institute of Devel opment Engineering at Loughborough University in association with Intech

Associatesand |. T. Transport.

The MART project will draw together expertisein labour-based technol ogies and the development of construction enterprises, with a view to codifying this

experience in the form of a series of four guidelines covering:

¢ handtools
e intermediate equipment
e private sector devel opment

e institution building.



In order to generate information on recent developmentsin all four categories MART ran a competition, sponsored by the British Public Works Association (BPWA) which
donated prizes of £500 for the best paper in each category. The outcome of the competition was the publication of this book which contains lightly edited versions of entries

received for the competition.

The competition was held in the second half of 1995 and was judged by a panel of eight members who came from arange of civil engineering backgrounds. The

panedl agreed that the winning papers were those written by:

¢ Bill Hancox, entitled ‘ Intermediate Equipment for Labour-Based Roadworks', (Handtools and I ntermediate Equipment categories)
e Athie Lehobo, entitled ‘Transformation of the Labour Construction Unit from an executing agency to a contract supervisory agency’, (Private Sector Devel opment

category)

e John Ward, entitled ‘Institution Building for Small-Scale Contractor Devel opment in South Africa’, (Institution Building category).

The aim of running the competition was to collect information from those with expertise in labour-based construction and contractor devel opment. It was hoped that the use
of a competition format would encourage papers from authors who would otherwise not have contributed to a research project, and would have been unlikely to have passed
on their experience to awider audience. The expertise and ideas gained from the papers will ultimately be used to assist with the preparation of a set of guidelines on

contractor devel opment.



The authors come from arange of different backgrounds and are therefore likely to have differing viewpoints on the issues involved in contractor devel opment.
The editor has not altered the opinions or arguments of the original papers, which remain those of the authors and do not necessary represent those held by MART, ODA or

BPWA.. A short résumé isincluded about each author in order to inform the reader about the background from which each paper was written.

There are atotal of twelve papers and one annexe. The annexe is a case study on the Winterveld Presidential Project, which relates to the two papers submitted by

JWard. It may therefore be read in conjunction with either paper.

The MART team wish to expresstheir gratitude to all the authors who responded to the call for papers and also to the BPWA for their generosity in sponsoring the

competition and contributing to the cost of producing this book.



Review of the papers

A total of twelve papers were submitted to the competition, five within the handtools and intermediate equipment categories and seven within the contractor devel opment

and ingtitution building categories. Reviews of each category and of the individual papers are given below.

Handtools and inter mediate equipment category

Five papers were submitted covering the topics of handtools and intermediate equipment. Two papers discuss the evolution of the Kenyan 3m? gravel trailer and towing
hitches, describing some of the modifications which have been undertaken and proposing further improvementsto the current design. A further two papers discuss from
different perspectives the use of towed graders. One paper iswritten by a user, who operates a towed grader for the maintenance of the access roads in atea plantation. The
other iswritten by the sales director of atowed grader manufacturer and supplier. The fifth paper offers an overview of the use of handtools and intermediate equipment in

India, explaining how tractor-towed or tractor-powered equipment can be used for roadworks.

I nter mediate equipment for roadworks

(Jim Hamper)
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This paper discusses the use of atractor and trailer combination for roadworks. The author describes the choice of tractor, indicating the potential pitfalls and reasons for
choosing particular versions. The paper addresses the issues of hitch design and the problems with the current smple designs. Hamper proposes the use of an automatic
pick-up hitch which may be powered from the tractor hydraulic system or operated manually. He proposes the use of a ball and socket joint, but explains that the pick-up

hitch can also use a bolt and eye fixing.

The paper concludes with a section on the Kenyan 3m?® gravel trailer. The author gives an account of its development and discusses design devel opments and

features of the version currently in use.

Note. The trailer design described in this paper forms the basis for ILO/AS ST Technical Brief No. 1: Designs and Specifications for a Standard Trailer and Hitch for

labour-based roadworks, ILO-AS ST, Nairobi, Kenya

I nter mediate equipment for labour-based road pr ojects

(Bill Hancox)

This paper discusses the author’s experiencesin Kenya, with 3m® gravel trailers and towing hitches. It explains how early designs were unable to withstand the rough

treatment that was encountered on roadworks projects. The problems of wear experienced with the traditional towing hitches and rings are discussed, and the author’s
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alternative is presented. Hancox also discusses the issues of material selection and fatigue testing of the towing hitches and explains the need to test the hitches both under

British and 1SO standards and normal operating conditions.

The paper also discusses the evolution of the Kenyan 3m® gravel trailer from its prototype version in 1987, describing a number of features and modifications that
were successful and unsuccessful. Hancox suggests a further improvement which will lower the trailer floor height by 200 mm, which will reduce the time and energy

required to load and unload the trailer.

M anagement of appropriate road technology in India

(A Murty)

This describes the handtool s and intermediate equipment used for roadworks construction in India. It indicates that, in general, unmodified agricultural handtools are used

which are supplied by the labourers themselves.

The author explains that the Central Road Research Institute (CRRI) has carried out research to identify items of tractor-towed agricultural equipment that can be
used for roadworks along with their relative efficiencies. The paper describes some of the construction or maintenance tasks and the tractor-towed equipment that may be

used to undertake them.
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Equipment selection for rural roads maintenance in developing countries

(M Hodge)

This paper was written by Mike Hodge the Sales Director of Simba International, and offers an unusual insight into the motivation of a manufacturer based in a developing

country which hasidentified and exploited a market opening for simple, robust and easy-ta-maintain equipment. Four types of equipment are described:

o towed and light duty graders
o lime stabilisation equipment
e tractor drawn dead-weight road rollers

o towed box scrapers.

The paper describes the way in which the manufacturer set a design brief for equipment to suit this market, and suggests useful guiddines for those responsible for

equipment procurement on |abour-based projects.

I nter mediate equipment

(Lou Wedd)
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This paper discusses the road maintenance problems that the African Highlands Produce Company Ltd encountered when it switched from moving its firewood with
tractors and trailersto using lorries. The author explains the reasons for the company’ s choice to use a tractor and towed grader rather than replace its motor grader for the

maintenance of its roads.

The paper also discusses the methods and equipment that the company uses for constructing its roads in an area where murram (gravel/laterite) is unavailable. It
indicates that the old motor grader has been used in paralld with the new towed grader. Wedd states that the towed grader is cheaper to run and operate and can beused in

more confined areas. Although the towed grader has a significantly higher work-rate and lower running costs, they cannot be directly compared due to their relative ages.

The author concludes with the observations that anti-flip hitches are preferable to swinging tow bars or pickup hitches, and that weight transfer across the hitch

does not seem to offer any advantages.

Contractor development and institution building categories

Six of the seven papers submitted to the competition describe a particular country’s contractor-devel opment programme, with the seventh discussing more general issues
drawing on material from several different countries. The countries covered in detail include: Ghana, Kenya, Lesotho, South Africa and Uganda. In each of these papers the
author has described the evolution of the country’s contractor-devel opment programme from itsinitial stages through to the present. Although each programme has been

developed individually in each country, a number of similar lessons can be drawn from the experiences gained on the projects.
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Each development programme found that there were sufficient contractors available to be included in the programmes, often with capable technical abilities.
However, every programme either found, or correctly assumed, that the contractors lacked construction and business management experience. Consequently a significant
proportion each project consisted of a contractor-training programme. These training programmes included an element of technical training but they also developed

contractors ability to tender and bid for work. The detailed format varied between countries but fell into two general categories,

o Tiered bidding structure: Before the contractors left the training programme and competed in the ‘open market’ they went through a multi-level bidding exercise. At
each level the maximum allowable contract price and the performance guarantees offered by the contractor increased. Contractors are generally allowed to bid for

contracts only at the level that they have currently reached, thus protecting newer businesses from the well-established.

o Fixed unit rate contracts: Contractors undertake work at a fixed unit rate, allowing them to establish their businesses before having to compete for work by open

competitive tendering.

All the papers described the devel opment of the programmes as starting with an initial pilot phase, usually in one area of the country. It was also stressed in some papers,
and apparent from the others, that the expansion of the programme must be undertaken at a rate that the associated services (eg finance or training) can support. The
papers aso highlighted the importance of the changes required in government departments in order to administer the contracts. New groups within the existing
departments should be formed and trained in contract administration techniques. The capacity of these groups should increase at a similar rate to the number of private

contractors and/or contracts offered.
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Each paper discusses the issues of contractor finance and equipment, — however, there are no clear similaritiesin approach between projects. Project details range

from large financial loansto small individual commitments, and from no project equipment provision to a significant equipment fleet.

L abour-based roadworks: Private sector development

(E Ashong)

This paper is afactual account of the Ghanaian |abour-based road programme, part of the Ghanaian Devel opment Programme, which commenced in 1986. Ashong

describes the different stages of the project from the pilot scheme in 1987 to the later dissemination stages. The paper also describes in some detail the contractor selection

and training programme associated with the project.

Ashong concludes with four recommendations for the continuation of the scheme:

e Ensurethat thereis enough supervisory capacity within the executing agency.

e Carry out follow-up training.

e Geographical expansion should be gradual and matched with the available man-power and/or logistics ahility.
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e Ensurethat the project does not become politically propelled.

Experiences and lessonsregarding the introduction of local contractor operations and
appropriate technology roadworksin a number of countries

(M Broadbent)

This paper examines, though case studies, some of the problems that countries have experienced when adopting a labour-based roadwork programme. Broadbent states that

little change has occurred in labour-based techniques since their inception 20 years ago, and that there have been no major breakthroughs that would allow labour -based

techniques to be carried out on a sustainable basis.

The paper discusses the ‘recipe method’ of construction which precludesinitial studies and design; arural road may simply be specified as to be built from A to B.

This allows all the available money to be channelled into the costs of building the road, which, it may be argued, produces a cost-€effective solution.  However, the author

also points out that the contractor does not have a design for which to provided a price estimate, and the client cannot specify their full requirements.

Four case studies are described, with specific problems and pitfalls discussed:
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e The Caribbean: The FIDIC contract was specified by the donor agency. Unfortunately, the contractors involved in the programme made no effort to understand their
obligations under the contract, despite the provision of a training scheme. The industry reacted with a negative response to the contract, which may haveresulted in a
decrease in the capacity and capability of the industry.

e The Far East: This case study looks at work carried out simultaneously by three different methods, due to the inahility of labour-based methods to meet demand.
Methods used comprised force account using labour-based techniques or old plant, and the traditional private sector capacity.

o FEast Africa: Different labour-based methods have been tried here. This case study examines the methods which include force account, private sector, lengthmen and
labour-based work combined with |lease hire agreements for intermediate technology equi pment.

e Other Countries: Contractor finance and risk are examined in the Indian subcontinent and in West Africa.

The author ends the paper with a strategy for expanding labour-based private sector construction, which may be considered as a list of recommendations and requirements.

L abour-based contractor training project (LBCTP) in Kenya

(F Karanja)
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The LBCTP is a programme complementary to the minor roads programme (MRP), set up to allow work on the MRP to be carried out by small-scale private contractors
rather than by force account. The paper describes the project from its implementation, in 1991, to the completion of the trai ning programme by thefirst group of

contractors. Karanja gives agreat deal of information regarding the selection and recruiting of suitable contractors.

The paper indicates that there are sufficient suitable contractors for the programme; however, there is a dearth of suitable foremen/supervisors. Thetraining

project has often found it necessary to train individual foremen and allow them to be recruited by the trained contractors.

Karanja explains that the number of small-scale contractors may be increased by:
e changing from the lengthmen system to using contractors
e preparation of simple contract documents

e training suitable personne

and that labour-based construction can be increased by:

e acomprehensive review of the quantities and types of roadworks carried out in the Roads Department each year

o classification of roadworks to indicate those which need to be done under equipment-based methods, mix of equipment and labour or labour-based methods

e amove away from force account systems to contracting systems
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e setting up a Construction Bank to assist new local contractorsin the country.

Commitment and initiatives of the Ugandan Gover nment to establishing a sustainable
capacity for road maintenance using local small-scale contractors.

(W Musumba)

The author is the Chief Road Maintenance Engineer for the Ugandan government. In this paper he discusses two of the Ugandan government-financed |abour-based road

initiatives; The Labour-Based Contracting Programme (LBCP) and the Fixed Unit Rate Mechanized Maintenance Programme (FURMMP).

The LBCP was initiated in January 1993 and is concerned with road maintenance. The paper examines the planning, inception, training and running of the
programme, which utilizes lengthmen and small gangs (of approximately 10 men), to maintain 2km and 10km of road respectively. The paper concludes that the scheme

has been sustainable and successful. The only main area till to be improved is the training aspects of the scheme.

FURMMP started in October 1994 to fulfil the requirement that by the year 2000, all mechanized maintenance will be carried out under contracts. It allows small-

scale contractors to carry out work without the requirements of having to prepare tenders and bids. The paper gives some details of the planning and inception of the

scheme.
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Annexes to the paper give examples of the contractor/ lengthmen prequalification forms and worksheets used for the scheme.
Transformation of the Labour Construction Unit from an
executing agency to a contract supervisory agency

(A Lehobo)

This paper examines how the Labour Construction Unit (LCU) in Lesotho is adapting its road maintenance programme from a force account labour system to a small-scale

private contractor system. Lehobo, the ex-chief engineer of the LCU, introduces the problems that were present before the system was changed, and describes how the

project was financed.

There are two main sections to the paper, which enter into great detail on how the project was implemented. First a section which deals with the lack of suitable

contractors, how they were recruited, trained and the initial contracts awarded and carried out. Second a section describing the changes carried out within the LCU to alow

them to become a part-supervisory agency (road construction is still currently carried out by force account).

Lehobo critically analyses the problems encountered, and changes made, during the first two years of this 20-year programme. The paper concludes with a section

on the lessons learned, and hence recommendations for the continuation of the project.

From dependency to autonomy: An Afrocentric approach to
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small-scale contractor development in South Africa.

(J Ward)

This paper examines the problems facing the South African construction industry following the ending of apartheid in April 1993. It indicates that the industry is

dominated by white contractors, and that there are two types of black contractor: Sub-contractors who are employed by white managers (these contractors existed during

apartheid), and small-scale contractors, who have recently emerged. The author points out that the training required for these two groups is different.

The paper explains the problems facing small-scale contractors, which may be summarized as:

e Finance - difficulty in acquiring finance
- lack of collateral
e Authority - different methods of investing authority
e Traning - training black contractors tends to be very condescending (preventing them using their initiative)
e Standards - construction standards are colonial and do not reflect African requirements.

The paper summarizes the initiatives that need to be adopted in South Africa. These may be divided into South Africa specifically and those which apply to Africain

general.
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Institution Building for Small-Scale Contractor Development in South Africa

(J Ward)

This paper describes therole and initiatives that the contractor support agency, Khuphuka, is undertaking in the development of the construction industry in South Africa.

Ward explains that Khuphuka needs to provide three types of training in order to create a sustainable devel opment of small enterprises:

e organizational and managerial skillsto control their own devel oppment competently

o technical skillsto encourage local people to facilitate job creation opportunities

e business skills to provide job opportunities on a self-employment basis.

The paper introduces the South African government’s Enterprise Development Programme and explains how Khuphuka is developing an integrated training programme

that will assist in meeting the objectives of the government’s programme.
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The Winterveld Presidential Project: A Case Study

(J Ward)

The last two papers both use the Winterweld project as a case study to demonstrate the approach used to promote small-scale contractors. The object of the project isto

provide a cost-effective water supply to the Winterweld area as well as devel oping small-scale contractors. The two key aspects of the scheme are:

e Contract division: The contracts are divided up into five levels. The lowest, for new contractors, having a maximum value of about $2750 (US) and no performance

guarantees. The values then rise, for the more experienced contractors, to about $700 000 (US) with performance guarantees.

e Training: Thisiscarried out in two phases. Phase one gives an introduction to contractors allowing them to submit bids for the Winterweld scheme. Phase two utilizes

the ILO 1'YCB publications and interactive group work to equip the contractors to bid for projects el sewhere.
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Chapter 1
Intermediate equipment

for roadworks

J. Hamper
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Appropriate technology

When we speak of appropriate technology as it pertains to equipment dealing with roadworks it isimportant that we first determine what type of works we are concerned
with. While dozers and heavy graders are appropriate for some types of road work, common hand tools are appropriate for others. For the purpose of this paper we shall

deal with one type of intermediate equipment that is used specifically for gravelling in labour-based road maintenance — tractors, hitches and trailers.

Equipment selection

Selection of the most appropriate units from the three mentioned above can be a difficult and controversial decision. This paper will attempt to alleviate some of those
difficulties and offer some suggestions as to what could be the most appropriate choices. With regards to tractors, this choi ce should be fairly easy once you establish the
sizerequired and the most suitable make and model for the area concerned. Price alone should not be the determining factor. But hitches and trailers are a different matter.
Buyer Beware! At best it is extremdy difficult, if not impossible, to purchase ‘ off the shelf’ hitches and trailers. This paper will outline a design for hitches and trailers that
has been tested and proven over many years to deliver good quality and trouble-free service. Anyone choosing to use either of the designs must make certain that the
recommended specifications are followed exactly as to dimensions and quality of material used. Anything less can result in failure of the units, or lessthan desirable

performance.

Tractors
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The most common and essential piece of equipment used in labour-based road works as a prime mover is the agricultural tractor. In most cases the tractor fleet represents
the largest single capital investment and entails the greatest costs for operation and maintenance. Most of these costs are necessary and cannot be avoided. However, in
many cases these costs are unnecessarily large due to insufficient care in procuring appropriate makes and models for the geographical area in which they are to be used.

When procuring tractors for thistype of work several factors must be considered.

What is available?

Very often labour-based road maintenance projects and programmes are funded externally and the funding agent will insist on providing equipment from home countries.
Thisin itsdf hasits merits, but does the host country have the back-up support to sustain this equipment once it arrives? We can train operators and mechanics and include
10 - 15 per cent spares with the initial order but what do we do in the long term when the spares stock diminishes? A more sensible solution is to use that type of egquipment
which is most common and available in the area, with a solid dealer back-up for spares and service. Thiswill go along way towards reducing maintenance costs and

standardizing the fleet with as few makes and models as possible, which is essential to good fleet management.

What size?
Traditionally the 55 - 65 HP 2 WD agricultural tractor has been the first choice. The main reasons for thisisthat it isthe most commonly availabl e tractor in devel oping
countries, it isfairly basic and smple to maintain, and the HP rating has been judged as adequate for hauling the standard three cubic metre gravel trailer over most

terrain. There are afew exceptionsto this, where a four-wheel drive or a higher horsepower may be desired due to severe conditions. When purchasing agricultural tractors

33



in this HP range specifications would be limited to such options as two- or four-wheel drive, with or without hydraulics. To request buyer options for this size tractor, such
asaheavier axle or different gearbox ratios would be highly impractical, if not impossible. However, two items that are available and which should be considered are

industrial grade tyrestogether with front and rear weights.

Hitches
All agricultural tractors have the option of being supplied with or without a hitch. The hitches supplied from the factory are of the three point lift hitch or straight draw bar
type designed specifically for attaching agricultural implements. All of these hitches work well for the purpaose for which they were designed but they are unsuitable for use

with the heavy gravel haulage trailers used in roadworks. The main reasons for thisare

e Cravd trailers are hitched and unhitched many times a day.
e Agricultural hitch pick up devices aretoo light for the draw bar weight of the gravel trailer.

e Agricultural hitches do not allow for weight transfer to the tractor front axle.

To overcome these difficulties, a specially designed hitch has been devel oped for use with this tractor/trailer combination. This design allows for four-point attachment to
the tractor and is easily adapted to most of the common tractors in use today. The hitch draw bar attachment is positioned forward of the rear axle allowing for a weight
transfer from thetrailer draw bar to the tractor front axle. Thisis essential to eliminate the tendency of the tractor to lift the front wheels off the ground when climbing

steep inclines, such as are experienced in grave pits. Thisis also a serious safety factor, as it improves traction for steering and it also eliminates the tendency of the tractor



to turn over backwards on steep inclines. Although this redesigned hitch is approximately twice the price of the standard agricultural hitch, it virtually eliminates cases of
complete hitch failure, whereas the standard hitch experiences these types of failures on aregular basis when being used under the severe conditions experienced in

roadworks.

Design
The design of this hitch allows the tractor hydraulic system to be used in lowering, raising and locking the hitch draw bar without the operator leaving his seat. Thisis both
atime-saving and safety factor. The locking system is entirely mechanical, thus avoiding any possibility of the trailer becoming detached from the tractor through hydraulic

failure. The basic design although robust, is smple-allowing for ease of maintenance and replacement of worn parts using very basic workshop eguipment.

Hitch/trailer link:

The most common connecting link between the hitch and the trailer isa straight pin or hook which attaches directly to a towing eye welded to the trailer draw bar. This
towing eye can be either of the solid fixed type or a swivel type allowing for rotational movement. Although the pin and eye link system is the cheapest coupling system to
install, it does have one serious drawback originating in the slack between the pin and the eye. This dack is necessary to compensate for the twist factor between the tractor
and thetrailer. However, it also causes a shock factor — forward and backward movement — to the hitch mountings on the tractor. Thisis one of the primary causes of hitch
failure. To overcomethisit is strongly recommended that the coupling link be converted to a ball and socket system. This system completely eliminates the shock factor

while still allowing for rotational and vertical movement between the tractor and trailer.
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General descriptive line drawings for this hitch are provided in Annexe 1. Specific dimensions are not indicated as these will differ according to the type and make

of tractor application. Relevant material sizes are indicated where applicable, and these should not be altered in an effort to make the hitch lighter or cheaper.

Trailers

Of all the equipment used in labour-based road maintenance, the trailer has to be the most critical and controversial. Over the years many options have been tried with
varying degrees of success. The most significant problems encountered with all types of trailer were poor structural design and the use of inadequate materials by
manufactures. There are probably as many opinions as to what congtitutes the ideal trailer asthere are types of trailer. The onething that is certain isthat a suitable trailer
for road gravelling works cannot be purchased * off the shelf’. There are many companies that manufacture and supply light utility and agricultural trailers and these trailers
are, astheir name implies, light and utility. They will not withstand the constant heavy loads and daily use (or abuse) of road gravelling works. The most practical solution
tothisquestion isatrailer designed specifically for road works with a view to durability and ssimplicity. For the purposes of this paper we shall look at one such design that

has been devel oped and used extensively in Kenya during the last six years.

Background

Over the years many different designs and types of trailers have been experimented with and used. Probably the most commonly used with tractorsin the earlier years were

hydraulic tipping trailers. These were usually made in the four cubic metre size. The two main problems were: first, the bodies were too light to support the load and the
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tipping attachment when lifting, and second, and more difficult to overcome, was the maintenance of the hydraulic system. This had proven to be very costly and time-
consuming. Any time advantage gained in the rapid unloading was soon lost through downtime for maintenance. The end result for these trailers was the removal of the

hydraulics and the welding together of the main frame and the lifting frame, converting them to a solid non-tipping trailer.

Bucket design

Square Sloping

Fig 1.1

The bucket design is either of the square side or sloping side type. The sloping sided trailer allows for easier unloading of material, especially when it is wet.

Trailers come with several options or combinations of unloading doors. Front doors, tail gates and side doors have all been used, either singly or in combinations, in an

effort to shorten unloading time. Field trials have shown that at best the time saved by using doors is minimal, if not non-existent. The overall availability of this type of

trailer over one without doorsis much lower due to the periodic maintenance required to the doors.
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Guidelinestotrailer design:

The design of a serviceable trailer requires consideration of certain points:

e In most casesthetrailer will be towed by light agricultural tractors and as a result the static weight of the trailer should not be greater than necessary. To ‘over-spec.’

thetrailer isto ‘over-burden’ the tractor.

e Thetrailer designed for labour-based work methods will be loaded by hand; therefore the trailer height should be kept as low asis practicable.

e Thetrailer should be robust enough to stand up to the rigours of roadworks but at the same time it should maintain a certain amount of flexibility to avoid cracking and

breaking components.

e Thedesign should be such that the trailer can be easily reproduced in devel oping countries with minimal equipment and imported components.

General description:
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As mentioned earlier, for the purpose of this paper we are dealing only with the trailer that has been developed over the last few yearsin Kenya. Thistrailer incorporates
features from some of the trailers mentioned above, and others through experience. Thetrailer is of the three cubic metre size with sloping sides and front pandl. The rear

of the bucket is left open. There are no doors or tail gate.

There are several key areasin the design of trailersto be considered and the most important of these is the frame. Thisis an area where manufacturers often go
wrong when building atrailer for industrial use. The traditional box frame or unibody construction isfine for light or utility trailers, but consistently fails under the
constant heavy use of road works. These faults show up in body distortion resulting in cracks and breakage of the draw bar. To overcome these faults the Kenya trailer has

adopted a modified V shaped frame eiminating draw bar breakage and body distortion. Sketches of these two designs can be seen in Annexe 2 drawing No. O1.

Anocther key area of thetrailer design is the construction of the bucket. Most manufactures use standard size sheets of metal which are not large enough, and which
require additional pieces to be welded together resulting in many welded joints. The Kenyatrailer uses only three pieces cut to length to cover the entire height and width of
thetrailer. Thisresultsin only two cross welds on the floor and sides of the bucket. The upper outside edge of the bucket is then reinforced with 40 x 40 mm square tubing .

Thisresultsin a stronger and more flexible bucket, preventing cracks and distortions. Sketches of these details can be seen in Annexe 2 drawing No's 02 and 03.

A third key area that requires serious consideration is the axle. Rather then use a single beam, the Kenya trailer has an axle made from two U hot rolled stedl

channels 100 x 50 x 6 mm welded back to back, with the stub axle welded in between. This provides for ease of manufacture and eliminates the necessity of having a

special single beam casting of the axle to provide the necessary strength. A second critical factor concerning the axleisits attachment location on the chassisin relation to
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theload. Thisisvery important for weight distribution to the tractor hitch. For this particular tractor/trailer combination the weight on the hitch should not exceed one-
third of the loaded trailer weight. This weight distribution avoids overloading the tractor hydraulics and improves traction on both the front wheels (for more positive

steering) and the rear wheels (to reduce dippage). Sketches of these details can be seen in Annexe 3.

Stub axle

Thisistheitem on the trailer most likely to have to be imported. Very few foundries in devel oping countries have the capability to cast these unitsto the required metal
composition standards. Failure to meet these standards will result in failure of the stub axle. The Kenya trailer uses an imported stub axle of 500 x 80 x 80mm with an
individual load rating of 7000kg and a whed mounting of 6 x 18mm studs. This gives a single stub axle rating equal to the total loaded weight of the trailer, which has

proved to be more than adequate.

The tyres used on this axle are the standard 900 x 20 x 14 ply truck tyre.

Specifications:

As stated earlier, one of the problems encountered in manufacturing trailersis poor structural design and the use of unsuitable material. The key factor in the procurement
of trailersisthat the supplier selected must be capable of delivering goods of high quality workmanship. Second, clear and concise specifications should be supplied to
manufactures. Third, during the manufacturing process there should be constant monitoring of the work in progress by the client’ s representative. During this monitoring

special attention should be paid to such items as the quality of material, welds and adherence to specifications.
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The following are the specifications and for the Kenya trailer.
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Technical Specificationsfor 3 cubic metretrailer

Size: Thetrailer shall be 3 cubic metre capacity of the following dimensions:

Total height to top of body 1300mm
Total length 4800mm
Width 1570mm

Inside dimensions of bucket

Top Width 2000mm
Bottom Width 1500mm
Length 3150mm
Depth 555mm

Body: As per drawings, the body of thetrailer (bucket) shall be all sted plate of 3mm thickness reinforced by cold pressed steel channel of 40 x 80 x 3mm at intervals as

shown on the attached drawing.
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Axle: Shall be made of two U hot rolled steel channels of 100 x 50 x 6mm. Welded together with a stub axle welded between them. There shall be a distance of 100mm

between the whedl and the body. Total length of the channels 1860mm.

The axle shall be located 1100mm from the back of the chassis.

Chassis: The middle member of the chassis shall be of two U channels of 160 x 65 x 8mm welded together to form the draw bar of 1130mm in length as per drawings. Side

and cross members of the chassis shall be of U channd's of 160 x 65 x 8mm.

Details:
Stub axle:
Axle Stub 80 x 80mm
Axlelength 500mm
Axlerated load 7000kg
Wheds:
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Un-braked, 6 studs

Tyresize 900 x 20, 14 ply
Stud size 18mm
Centrecircle 161mm

Bolt circle 205mm

Thread pitch 1.5mm

Towing eyes:
To be cut from 32mm stedl plate as per sketch

Optional: 80mm ball and socket

Rims:

7.0 - 20 with lock ring

Painting:
One primer coat

Two coats industrial grade paint
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Chapter 2
Intermediate equipment
for labour-based

roadworks
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B. Hancox
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This paper addresses the subject of intermediate equipment and presents a concise review of two items of ‘ state of the art’ equipment designed and manufactured in Kenya.
Theseitems are atractor towing hitch and a 3 cubic metre gravel trailer, both designed and developed in response to the failure of European designs to withstand the severe

operating conditions found on labour-based road projects.

The paper first analyses the Kenyan towing hitch by discussing its design and suggesting possible modifications, while at the same time comparing the hitch with
‘state of the art’ European designs based on British and 1 SO standard dimensions. Current material selection is also discussed, together with an outline of the EU’s
directive on the fatigue testing and certification scheme for tractor towing hitches. Attention is drawn to the need for selected towing hitches and trailer hitch ringsto be

fatigue tested and monitored for wear under operational conditions, so that the information can be made available to interested parties.

Kenya's 3 cubic metretrailer isdiscussed in the light of its development from a 1987 prototype and the features that have been adopted. The paper also offers

suggestions on how to lower the loading height by 200mm simply by rearranging the chassis layout.

Tractor-mounted towing hitches
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The wear and breakage of tractor towing hitches has always been a topic of conversation, and to the uninitiated engineer the ball joint coupling offers the best solution. (See
Figure 2.1) However, when you consider that one tractor serves two trailers during gravel haulage, then the ball joint becomes impractical, not only because of the time
taken to switch from onetrailer to another, but the ball and cup are both machined components and require greasing. Given the dusty conditions of a borrow pit, the grease
would soon form an effective grinding paste. The author would strongly argue that the existing method of hitching trailers to tractors, using a towing hook and hitch ring,

remains the most appropriate, sustainable and cost-effective solution for |abour-based road construction.

The towing hitch specified for use by the Kenyan Ministry of Works is sketched in sectional view in Figure 2.2. The whole assembly is manufactured using mild
steel plate and joined using electric arc welding. This process produces a strong fabrication and because of the wide tolerances between moving parts, the assembly is easily
manufactured by local workshopsin Nairobi. However, there are inherent design problems associated with the hitch which have been identified through operational

experience, and these are as follows:

o rapid wear of the towing hook and trailer hitch ring

e the security of the towing hook mounting frameis difficult to maintain

e it isnecessity to remove the PTO shaft from the tractor before fitting the mounting frame

e thedesign of the mounting frameis not easily transferable to other makes of tractor.

Taking each of these factorsin turn, design problems are discussed and solutions suggested that may be of value to other users and interested parties.
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Towing hook and trailer hitch ring wear

Rapid wear of the towing hook can be attributed to two main causes; oneistheincorrect profile of the towing hook in relation to the trailer hitch ring, and the second isthe
material used in manufacture. From the sketch in Figure 3, it can be seen that wear between the towing pin and base plate and the trailer’ s hitch ring will be accel erated.
Thisis dueto the excessive point loads caused by the very small bearing surfaces available between the trailer hitch ring and the edges of the base plate, as well as at the
normal points of contact between trailer hitch ring and towing pin. These point loads generate high frictional forces which are the cause of the accel erated metal -to-metal

wear.

The normal patterns of wear on the towing pin and base plate are shown in Figure 3 and although one of the main reasons for this accel erated wear is the poor
profile of these two components, which resultsin excessive play between towing pin and the trailer hitch ring, thereis also another major contributory factor — the hardness

of the material being used for the towing pin and base plate.

To overcome the profile problem, a British Standard (6108) (subsequently 1SO standard 6489) was devel oped that specifies the dimensional requirements for a
hook-type coupling on agricultural towing vehicles. (See Figure 4.) This standard also allows for the mechanical connection with towed trailers fitted with a hitch ring
manufactured to 1SO standard 5692. (See Figure 5). Both standards, for the hook-type coupling and trailer hitch ring, provide recommended dimensions only and do not

provide material specifications.
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From the specifications given in Figure 4, it is clear that the standard provides for a maximum contact area to be maintained between the mating surfaces of the
tractor towing hook and the trailer hitch ring, and that contact is always on aradial surfacein the three planes of tractor/trailer motion, ie yaw, pitch and roll. This
arrangement avoids the point loads between components that are present in the Kenyan design. Thisradial contact can be seen in Figure 6 and demonstrates that by
adopting an appropriate profile for both the towing hook and the trailer hitch ring, maximum contact areawill be maintained. Thiswill keep frictional forcesto a minimum

and reduce the rate of wear, even when using mild sted, asin the case of the Kenyan design.

It isrelatively easy to produce the complicated profile specified in the standards using drop forging techniques, but to manufacture them in basic workshopsis
impractical. One suggestion is to use the category one stedl balls used in the lower lift arms of the tractor’ s three point linkage system. Using these two balls at right angles
to each other, as shown in Figure 7, will provide a profile similar to the 1SO standard 6489. The contact surfaces have been case hardened, making them hard wearing and
capable of withstanding shock |oads. The overall dimensions do not conform to the 1 SO standard but they are closer than the present Kenyan design and all contact mating
surfaces will be acting on aradius, which will reduce wear considerably. This modification can easily be incorporated into the existing design, and the stedl balls are

available from any tractor dealership as a stock item.

The second cause of rapid towing hook and trailer hitch ring wear is the specification of the material used. In the Kenyan design, the towing hook, which is made

up of the towing pin and base plate, is made from mild steel which is cheap, readily available and easy to weld and machine. From Table 1 it can be seen that asthe

specification moves from mild steel through to a high carbon/alloy steel, the wear resistance improves considerably, as measured by its Brinell hardness number. The
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disadvantage is that the weldability gets more difficult and the cost increases due to the addition of alloys and the heat treatment necessary to maintain acceptable strength

and fatigue properties for this application.

Table 2.1: Common stedl alloys used for drop forged towing hooks and trailer hitch rings

Class British Category Use Tensile Weldahility Brindll
Standards strength hardness

Number N/mm? number

070M 26 Mild steel Hitch ring 695 No preheat 165
4360 EN43A Structural steel Hitch ring 695 Nopreheat | 201/ 255
4360 EN50B Structural steel Hitch ring 695 Nopreheat | 201/ 255
080M40 EN 8 Medium carbon | Hitch ring 695 Nopreheat | 201/ 255
steel
605M 30 EN 16 High carbon / Hitch ring 927 Preheat + 293/ 352
alloy steel slow cooling
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605M 36 EN 16D High carbon / Hitch ring 927 Preheat + 293/ 352

alloy stedl slow cooling
709M40 EN 19 High carbon / Tow hook 1004 Preheat + 321/ 363
alloy stedl slow cooling

The major European manufacturers have adopted an EN 19 steel specification for their towing hooks. This steel, which can be drop forged to the SO 6489
specification and hardened to Brinell hardness number 363, gives excellent wear properties plus a high fatigue strength. All European-manufactured towing hitches must
now be tested and certified under an EU directive number 89/173. This directive states that mechanical couplings between tractors and towed vehicles, and the vertical load
on the coupling point, must be subjected to a statutory dynamic or static load test prior to certification. Nevertheless, this test only measures the fatigue strength of a towing

hook and does not indicate the wear resistance of the material used in its manufacture.

Prior to this directive coming into force, UK manufacturers had recognized that towing hooks manufactured to the existing 1 SO standard specifications where
liable to premature failure through excessive wear when used on constant trailer work. One manufacturer produces a non-standard hook which has a greater cross-sectional

area than the minimum 1900 mm? specified in the 1SO standard.
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It would be of great benefit to the labour-based roads sector if field trials could be undertaken using an 1SO standard and a non-standard towing hook, and actual
rates of wear monitored over atwo-year period. Such information would enable a standard specification to be drawn up for procurement purposes, and also provide the

necessary evidence if a change to the | SO standard was found necessary.

Trailer hitch rings are also a major wear item and their dimensions are also subjected to 1SO 5692 standard, as shown in Figure 5. Again, this standard only
provides dimensions and gives no guidance on material selection, which has a significant influence on the rate of wear. All European-manufactured trailer hitch rings
conform to the main 1SO standard dimensions, but manufacturers have again recognized that wear isthe major problem for trail er hitch rings aswell as for tow hitches.

Consequently, they provide a range of material options and also two sizes of material thickness (30 and 40mm) in an effort to extend the life of these components.

The main materials on offer for trailer hitch rings are given in Table 1, and they range from mild steel through to the high carbon alloy steels which give excellent
wear properties. As mentioned earlier, weldability becomes a problem with the high carbon alloys and the component requires pre-heating prior to welding and slow
cooling after welding. Cost is also amajor factor, and one manufacturer has responded again by producing atrailer hitch ring, using arelatively cheap medium carbon steel
with an average rate of wear, but because of alarger material thickness (40mm) than specified under the 1SO standard, the wear rate is equivalent to the more expensive
alloy steels using a standard thickness. It should be noted that it is usual practice for towing hitch material to be harder than for thetrailer hitch ring, asit is cheaper to

replace thetrailer hitch ring when it wears out.



In order to develop a standard specification for procurement purposes, selected hitch rings of differing thickness and material specifications need to be tested
together with locally manufactured towing hooks, under field conditions, and the rates of wear monitored. One manufacturer is already willing to assist in providing

samplesfor field trials.

Security of mounting frame

The second major problem to be experienced with the Kenyan-designed hitch isin maintaining the security of the mounting frame which attaches the towing hook
tothetractor. The original six (16mm diameter) bolts fastening the frame to the tractor’ s rear transmission housing constantly worked loose, resulting in stripped threads,
chipped casting and sheared bolts. A previous recommendation was to weld side plates on to the back of the mounting plate and make use of the pre-drilled and tapped bolt
holes on the side of the transmission housing. This modification has been incorporated into the design currently used by the Kenyans on their International 733 tractor, but

there has been no feedback on how successful this modification has been.

Referring again to the EEC directive on the testing of couplings between tractors and towed vehicles, the dynamic loading of the towing hook undertaken during
the test measures not only the fatigue strength of the towing hook but also that of the mounting frame that attaches the hook to the tractor. Horizontal and vertical forces
acting on the towing hook are calculated to a specified formula which takes into account the weight of the tractor and the weight of the trailer, as specified by the
manufacturer. These two component forces are combined into a single resultant force which is reproduced on the test rig to load the towing hook and mounting frame for

two million load cycles at a speed of five cycles per second. The whole test takes approximately 222 hours to complete, and on completion both the towing hook and
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mounting frame are subjected to a tear test using colour penetration or similar techniques. If no fractures are detected in the mounting bolts, frame or hook, and the

mounting bolts have stayed secure, then a certificate isissued by the testing station. In the UK thisis at Silsoe Research Institute.

Thistest is very effective in quickly identifying poor design, inadegquate material selection and bolt security. Although it would prove costly to offer the Kenyan
design for testing, neverthel ess this certification requirement for towing hitches and mounting frames should be standard procedure in the procurement of towing hitches
for use on labour-based road projects. Even locally-made hitches, such as the Kenyan one, should be subjected to at least a static |oad test, as recommended by the EU

directive.

In the absence of any opportunity to submit the Kenyan hitch to such aload test, and in order to assess bolt security on the redesigned towing hitch when in
service, the stresses in each bolt due to bending moments, shear forces and torsion have been calculated under static load conditions . The horizontal and vertical force
components were cal culated using the EU test procedures. The results of the calculations are given in Table 2 and show that the maximum stress values of each bolt is

significantly lower than the maximum tensile stress of 221.7 MN/m? for an M16 high tensile bolt.

These low stress values indicate that even though the actual forces acting on the mounting boltsin service will be dynamic, this shock loading will not produce a

resultant force on any one bolt sufficient to cause the bolt to break. However, from the figuresin Table 2, the shear stressesin bolts A4, A5, A6 and A7 have been created

by two torsional forces acting in a clockwise and anti-clockwise direction. These two forces comprise of the weight of the trailer acting vertically downwards on the towing
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hook and then transmitted to the load-carrying latch, plus the horizontal force acting on the towing hook caused by the rolling resistance of the trailer, and grade resistance.

These two forces and the resultant bending moment and torsional forces acting on the bolted system are shown in Figure 9.

Table 2.2: Towing hook mounting brackets under bending moments and torsion

Bolt Vertica Load Horizontal Stress Total Stress
Shear stress  Tensilestress | Shear stress  Tensilestress | Shear stress  Tensile stress
kN/m? kN/m? kN/m? kN/m? kN/m? kN/m?

Al - 14.6 - 113.3 - 128

A2 - 16.4 - 66.0 - 82

A3 - 17.7 - 18.7 - 36

A4 35.0 - 17.5 - 17.5 -

A5 37.5 - 19.0 - 185 -

A6 38.5 - 210 - 17.5 -

A7 42.5 - 215 - 21.0 -
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The shear forces calculated in bolts A4, A5, A6 and A7 act in both positive (clockwise) and negative (anti-clockwise) directions, and in a static constant load
situation the resultant shear forces arein a positive direction as indicated in Table 2. However, in a dynamic situation when the towing hook and mounting bracket are
subjected to shock loads, such as a bouncing trailer and tractor, these shear forces will not only change in magnitude but their resultant forces will constantly change
direction. Under these intermittent and oscillating forces, bolts A4 to A7 are unlikely to shear off, but they will undoubtedly work loose, causing the mounting frame to
move. Once sufficient movement has been created, the bolts will work themselves |oose because it is only the frictional forces between the bolt heads and mounting plate

that will be resisting this movement.

In order to assist these frictional forces and help to prevent movement, the manufacturing quality of the mounting frame has to be improved as follows:

e Bolt holes must be drilled in the mounting frame with the correct clearance for the bolt sizein use.

e Thebolt holes in the mounting frame must align accurately with the pre-drilled and tapped holesin the tractor’ s transmission casing to prevent the need to be widen the
hole during fitting

e The mounting bolts need to be of a fine-pitch thread as these tend not to |oosen so easily compared to a coarse-pitch thread. Also, afine-pitch thread has a greater stress

area than a coarse-pitch, and tends to have a greater load carrying capability when correctly selected.
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However, the tapped holes in the transmission housing are coarse pitch threads.

My conclusions after assessing Kenya' s towing hitch are as follows: The intermittent and oscillating nature of the forces acting on the towing hitch will always
result in bolts working loose, even if the correct bolt hole clearances are provided and there is accurate alignment of all bolt holes and the correct specification of bolts are
used. Therefore, the mounting frame and towing hook, i.e. towing pin and base plate, need to be redesigned so that the vertical and horizontal forces acting on the towing

hook are carried at two separately bolted mounting points, asindicated in Figure 10. The benefits of adopting this design are as follows:

e The vertical and horizontal forces acting on each bolt group will be independent of each other and consist of bending moment and shear forces only.
e Stress calculations will be simplified and manufacturing accuracy will not be so critical.
e Therewill be no need to remove the PTO shaft prior to fitting of the towing hitch to the tractor.

o Theadded flexihility of having two mounting points will enable the new hitch to be fitted to most makes of tractor without major modifications to the drawings.

Although the Kenyan towing hitch is both appropriate and repairable, it still has the major design problems which have been identified in this paper, and they still need to
be resolved. There are also questions that need to be asked about the European-designed towing hitches and why they have failed, also, which components failed and what
caused them to fail. Answers to these questions would enable modifications to be devel oped in co-operation with the relevant manufacturers, or an appropriate local design

to be devel oped.
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Local designs must be encouraged and developed, as with the Kenyan design, along the lines already suggested. Fatigue and wear testing and monitoring need also
to beimplemented, asit is only by testing and comparing the performance of both European and local designs and materials, that reliable recommendations and

specifications can be made available.

3 cubic metregravel trailer

The second item of *state of the art’ equipment from Kenya isthe 3 cubic metre gravel trailer. Thistrailer was originally designed as a 4 cubic metretrailer until field trials
found that, because of the length of thetrailer, it was taking too long to unload even though it was fitted with top hinged doors at the front which allowed the trailer to be
unload at both front and rear at the same time. One feature from the 4 cubic metre trailer that has been adopted is the use of 900 x 20 truck tyres. Thissize of tyreis
common in Kenya and is readily available, which is an important consideration when procuring or designing intermediate equi pment for labour-based road construction.
The down side to using these tyres is the absence of tyre wall flexibility and a lack of cushioning which is common with normal trailer tyres, asthey are designed for un-
sprung applications but are not readily available overseas. Therefore, as a conseguence of using the 900 x 20 tyres, the shock loading on the axles increases and axle load
ratings must be revised upwards to compensate. On the Kenyan trailer, the distributed weight on one wheel when fully loaded is approximately 2.25 tonnes and the stub

axlesrating selected is 7 tonnes.
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The sloping tail section of the trailer body has also been retained. This feature was incorporated into the original 4 m® trailer design because the old tipping trailers
used in Kenya were originally supplied with tail gates. These had long since been thrown away but the trailers were still being used, as very little material was lost from the
back once the gravel in thetrailer had reached its natural angle of repose. Asthetail gates were discarded the side boards were now unsupported at the rear and were
subjected to a constant vibration dueto travel over rough ground. The resulting stress set up in the each side board caused fatigue fracture. The whole rear corner section
broke off, roughly at an angle corresponding to the angle of repose of the gravel being carried. This new profile was introduced as a permanent feature as it offered both a

cost and weight saving.

In the original 4m? trailer design, the loading height, which is critical for a hand loading trailer, was kept to a maximum of 1100mm. However, with the present
design the loading height has been increased to 1300mm. This height can be reduced by 200mm if the original 4m? trailer chassis design is adopted, but instead of using
the monocoque construction method, the existing chassis can be rearranged so that the axle can be dropped 200mm, as shown in Figures 2.11 and 2.12. The new chassis
layout does not call for aradical changein design, asit uses the same number of steel sections, and the welds are in approximately the same areas. The stress distribution

should therefore be unchanged.
Astrailer loading height is a major factor in designing a hand-loaded trailer, it is suggested that a scale model chassis could be constructed of both the existing

Kenyan design and also the proposed redesign shown in Figure 2.12. These models could then be load-tested for weld and structural strength, simply by using a hydraulic

press.
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The Kenyan design does not have top hinged unloading doors at the front of the trailer. These doors are supposed to enable a trailer to be unloaded faster than just
rear unloading because material is shovelled only half the distance. Although the structural strength of the trailer is not compromised by the provision of these doors, they
do increase the price of the trailer and there may be operational problems, such as doors becoming bent and catches being broken. In the absence of any feedback from the
Kenyans on why the doors were dropped from their design, one can only speculate that the additional cost, and the operational problems experienced, outweighed the

benefits of saving a few minutes of unloading time.

To conclude this section, the Kenyans have based their present design on a4m? trailer which was first constructed in 1987 and has been tried and tested under
operational conditions. From the trial results, their present 3m? trailer was designed incorporating the best features of the 4m? trailer. This approach has been a slow but
excellent way of devel oping intermediate equipment which is appropriate for the countries where labour-based construction is practised, and ensures the equipment can be

easily maintained and repaired in those countries.

This approach should be adopted for the development of all intermediate equipment to enable the most appropriate and reliable designs to be achieved. In terms of
the present trailer, design work should continue to reduce the loading height as suggested and scale models used for chassis testing purposes, prior to the building of a full

sizetrailer.

Conclusions
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This paper has concentrated on two important items of intermediate equipment, the towing hitch and the gravel trailer. Both items have been developed locally in Kenyain
response to a need for appropriate equipment after it became apparent that equipment designed for European conditions was inappropriate for the operational conditions

found on labour-based projects.

However, even when considering just these two items, it becomes clear that a co-ordinated effort needs to be undertaken first to catal ogue the designs of towing
hitches and trailersin current use on labour-based road projects. The second stage isto study each design and identify component failures to determine whether they are
due to design, material or operational failures. Third, select the most appropriate designs through working with local and international manufacturers, end users and
international standards committees. Finally, develop these designs through rigorous testing, to produce appropriate specifications and drawings that are reliable and can be
used either for international procurement or for local manufacturing. Thiswill also prevent repeated failures of equipment on projects throughout the world, and continuing

attempts to reinvent the whesd!.

The multilateral and bilateral agencies have a role to play, by adopting a co-ordinating role and providing the necessary funding to undertake the basic research

and devel opment required to develap reliable specifications. They should then enforce the use of standard specifications and drawings in the procurement or manufacture of

intermediate equipment for all labour-based construction projects.
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Introduction

Recognizing the urgent need for the generation of more employment in rural areas through socio-economic development programmes, the Indian Government has placed
great emphasis on the development of rural roads. In India more than 54 per cent of villages are till to be provided with an all-weather road facility. This requires a huge
quantity of funds and the optimum utilization of locally-available resources. Thereistherefore a need to devel op appropriate and cost-effective technol ogies for constructing

roadsin rural areas.

L abour-intensive technologies

Rural roads are generally constructed by manual methods, employing local labourers using locally available hand-tools, equipment and materials. This sector has a

considerable potential for employing the unskilled and semi-skilled labourers that are available in rural areas. These labourers normally possess their own rudimentary

handtool s and equipment for agricultural, road construction and repair activities.

Some of the commonly used hand tools and equipment in road construction works are described in the Table 1.1.
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I ntermediate equipment

Keeping in mind the importance of providing employment opportunitiesin rural areas but at the same time ensuring a minimum standard of quality of roadworks, it is
imperative to adopt an intermediate technology for road construction and maintenance. This technology would call for the use of agricultural equipment such as a tractor-
towed plough disc-harrow, rotavator/rotifer, water sprinkler and light-weight road roller. The Central Road Research Ingtitute (CRRI), New Delhi, has been undertaking
research and development work to identify some of the tractor-towed equipment that may be used for different road construction activities. Field studies have been
conducted to determine the efficiency of equipment in various operating conditions. It has also been found that wherever tractors and tractor-towed equipment are available,

they can be hired for usein rural areas to achieve economy and quality work in road construction.

Table 3.1. Handtool s and intermediate equipment used for various road construction activities

Type of operation Hand tools used Equipment used (tractor towed)

Site clearance Spade, shovdl, digging fork, bill- | Dozer
hook, pick axes, wire/coir brushes

and brooms
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Excavation

Mixing

Pulverization

Spreading soil/aggregates
Watering

Camber formation

Compaction

Bitumen surface dressing

Spade, shovel

Spade

Spades, shovels

Basket spreader

Animal-drawn water bowsers
Camber board, templates, shovdl,
spades and rakes

Animal-drawn rollers, hand
rammers

Drum kettle, perforated can and
manually-operated sprayers

wheelbarrows, rakes and spades

Tiller/cultivator, Mould board
plough and disc plough
Rotivator

Disc harrow

Grader / dozer

Tractor towed water tank

Grader, dozer

Tractor-towed rollers
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Description of Inter mediate Equipment

Various operations can be carried out using tractors or animal-drawn equipment, which are described bel ow:

Tiller / cultivator

o A small tractor-towed agricultural implement useful for loosening the hard top surface prior to hand excavation.

e Working speed 2km/hr

e Working width 2m

e Min. tractor power required  25hp

Disc plough

o An extremely useful implement for digging sand, clay, loam, black cotton soil and loose murrum.

e Working speed 1.5 - 2.5km/hr

e Threeinclined blades 650mm diameter 500mm apart

e Min. tractor power required  35hp
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Scraper

e A digging and carrying device that picks up its own load through scraping the ground, and discharges by spreading the load.
e Struck capacity im?

e Min. tractor power required  45hp

Offset disc harrow
e Animplement used for pulverisation and breaking up large soil clods. It consists of 500mm diameter saucer-shaped discs with sharpened edges arranged in
two gangs, at 30° to each other.
e Working width approximately 1.6m

e Min. tractor power required  35hp

Rotavator

e Equipment used for mixing soils with additives. It has L-shaped blades with sharpened edges. The blades are fitted around an axle which isrotated by a

locking device fitted to the tractor.
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o Working width 1.25m
e Working speed 2 - 3km/hr

e Min. tractor power required  35-45hp

Grader plate

e A tool used for levelling, scraping, grading and spreading soil or gravel for sub-bases. Used in conjunction with a scarifier, hard surfaces can be loosened and
reshaped with the grader blade.

¢ Blades can be pitched forward or back and tilted 15° to 30° I&ft or right.

e Grader can bereversed for backfilling.

e Working width 1.8m

e Min. tractor power required  35hp

Hydrodozer plate

o A platefitted to the front of atractor used for cutting earth, moving material short distances and removing of small tree stumps.

e Bladesze 615mm x 2290mm
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o Blade cutting edge 140mm x 2285mm
o Weight of hydrozer attachment 850kg
e Recommended maximum tractor speeds
blade raised 10 - 15km/hr

blade lowered in operation ekm/hr

Animal drawn equipment

e Concrete dead-weight roller

e Steel drum dead-weight roller (CRRI Design 1)

e Steel drum dead weight roller with provision for additional ballast (CRRI Design 2)
o Water bowsers

e Bitumen boiler

The Indian Roads Congress has also published two small booklets related to the use of tools and equipment in concrete road and bituminous road construction, they are :

1. IRC: 43-1972. Recommended practices for tools, equipment and appliances for concrete road construction

2. IRC: 72-1978. Recommended practice for use and upkeep of equipment, tools and appliances for bituminous pavement construction.
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Small-scale contractor development in construction of secondary roads

Construction work in Indiais mostly executed by contractors on the basis of open competitive or negotiated tendering. The type of contracting employed varies from one
place to another, different organizations following different systems for various types of contracts for the same type of work. Generally, for large projects the procedures

followed are similar to those followed internationally. For the construction of secondary roads there are no well defined procedures for tendering.

In most cases, once a large contractor is awarded a project, he will lease out various components of work to smaller contractors for execution. Often the role of
small contractorsisto supply labourers, materials, etc. These small contractors, with little experience and expertise in the technical aspects of road building, and lack of

skilled manpower, equipment, etc., are unable to carry out the construction of secondary roads on their own.

It isimportant that the capacity level of small-scale contractors should be increased in technical aspects such as the use of handtools and intermediate equipment,
optimal mix of labour and intermediate equipment and quality control for better construction. Training programmes on the above aspects should be arranged for the small
contractors. Manuals and guiddlines on the use of handtoals, intermediate equipment, and quality control should also be prepared for use by these contractors. Use of local
materialsin construction work will result in development of the region by economizing on the cost of construction and maintenance. Some obvious advantages of

employing small contractors are:
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e generation of more employment for the local population

o development of technical skillswithin the rural workforce.

The disadvantages are:

e avery close supervisory input isrequired to ensure the quality of construction

e time delays and escalation of costs can occur due to non-availability of manpower during agricultural seasons.

The advantages and disadvantages of employing small contractors for the construction of secondary roads indicates a need to i mprove the tendering system and ensure that

procedures are strictly followed. Thiswill ensure that the roads constructed by small-scale contractors are durable and more economical, and that skilled manpower is

trained for development of the region.

Institutional and organizational aspects
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In India, rural roads areinvariably constructed by several Governmental agencies, such as State Public Works Departments (PWD) and district/sub-district devel opment
authorities. They are funded through government-sponsored rural devel opment programmes and devel opment plans. These agencies prepare the various activities of rural

road schemes individually and execute the work through contractors, or departmentally.

Thereis no centralized organization with the necessary internal structure to manage the construction and maintenance of rural roads. The availability of
technically-trained manpower is also inadequate, as those employed in the rural road sector often do not remain within the sector due to lack of motivation and unattractive

remuneration.

The most appraopriate organization to manage rural roads would be a separate branch within the existing road construction authority. This organization would
provide a channel for the allocation of funds exclusively for rural roads and permit the devel opment of new methods for planning, design, construction and maintenance. It

would also facilitate the appointment of small contractors for various types of work. A typical set-up proposed for rural road authority is given in Figs. 3.1 and 3.2.

The responsibilities of the Rural Road Authority should include the provision of co-ordination between the various agencies involved in rural road devel opment,

evolving national guidelines and policies, mohilization of resources from various devel opmental programmes, drafting appropriate design criteria, |abour-based and

intermediate construction methods, quality control, guiding research, promoting technology upgradation and technology transfer.
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The authority should identify the training needs of its own staff at the working level by considering their job requirements and qualifications involved in rural road

works. These training programmes should be co-ordinated through a centralized research and development organization and offered to the small contracting agencies.

Conclusion

While devel oping appropriate technologies for construction of rural roads, a balanced approach should be adopted for a judicious blend of hand-tools, equipment and labour
to suit and fit the overall concept of planning and construction of rural roads to achieve optimal use of resources and quality work. Suitable opportunities should be created
for participatory programmesin rural roadworks by development of appropriate construction management techniques. Strengthening and reorganization of the

management structure involved in rural roadworks is essential for the implementation of appropriate technologies.

1. Central Road Research Institute, Document on Development of Rural Roadsin India, CRRI, New Delhi

2. Bureau of Indian Standards, Handbook of Agricultural Machinery Terminology, BIS, New Delhi

3. CRRI, Report on Tractor Bound Technologies for Rural Road Construction, 1990

4. CRRI, National Workshop on Rural Roads,

5. Ministry of Surface Transport (GOI), Asian Devel opment Bank, Contractors manual for Management of Road Construction Project, prepared by Acer Freeman Fox in

association with Taylor Woodrow International, Coopers & Lybrand and Stup Consultants Ltd, 1992
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6. IRC: 43-1972 Recommended practice for tools, equipment and appliance for concrete road construction

7. IRC: 72-1978 Recommended practice for use and upkeep of equipment, tools and appliance for bituminous pavement construction.
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Figure 3.1: Organization Chart for rural roads authority at national level
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Figure 3.2: Suggested organizational set-up at state level
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For some considerable time now, a generation in fact, devel oping countries — especially African ones — have been struggling to move even afew steps towards an improved
and sustainable infrastructure, particularly in the more rural areas. Without this, lifeis very difficult. Travel isdifficult, for both social and business purposes. Produce
cannot be easily taken to market and goods purchased at the market cannot easily be taken home to the village. Poor roads, if there at all, contribute to breakage and
damage of both the vehicle carrying the produce, and often the produce itself, increasing the cost to the purchaser. Enormous amounts of time are wasted. In many cases a

little maintenance would go along way.

It has generally been the policy of large donor organizations to spend huge sums of money to prop up a very shaky structure. Rather than tackle the root of the
problem, large, expensive and very visible equipment is paid for by the donor, who then leaves the local management to ‘get on with it’. Unfortunately, in far too many
cases the equipment is supplied without either technical or financial backing. After theinitial honeymoon period when the new machineisall glossy and in full working
order, asmall and often simple component failure, probably due to contamination in the field, causes the machine to be abandoned while sufficient funds are found to
purchase the part (if it is available locally), or afurther delay is caused while the part isimported at even greater expense. During this period the work stops completely and

the expensive glossy machine becomes another dinosaur parked in the bush!

It is apparent that a sustainable resource of some sort has to be provided to the local council or whoever is charged with the maintenance of the rural roads

infrastructure, to allow the quality of lifeto improvein rural areas. Ideally this resource should based around the following parameters:

e |t should offer good value for money.
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o |t should preferably be manufactured or assembled locally.
e |t should be easy and cheap to maintain.
e |t should have aremote, removable, readily available power source.

e |t should be used alongside, and in conjunction with, local |abour.

Whilethere is no doubt that large, high capital cost plant isrequired for the construction of roadways, especially if traffic levels are high, thereis also the need for simple,
cheap and easy-to-operate equipment for the maintenance and repair of the smaller, less heavily used roads and feeder roads. If the latter encourages the use of readily-

available and cheap local labour and contractors, so much the better.

Simba International Ltd has been manufacturing and designing simple, robust and easy-to-maintain egquipment for the agricultural and light civil engineering
sector for some 20 years. It now has equipment of one sort or another working in many devel oping countries around the world. Much of this equipment is being used for
land preparation and development in extremely harsh conditions where maintenance, if available, is often rudimentary. It is also being specified increasingly by large

commercial operations that want a product that will give them high productivity with the minimum of downtime.

The ethos of this equipment is carried over into the light civil/construction product line, where the same requirement for strength, ease of operation and simplicity

is paramount, especially where the equipment is likely to be working in remote areas with the minimum of backup support.



Thelight civil equipment manufactured by Simba falls into the following categories:

o towed light and heavy-duty graders
o lime stabilization eguipment
o tractor-drawn dead-weight road rollers

o towed box scrapers.

If we examine this equipment in detail we see a common thread of design running through them, as follows:

o All of the frames and chassis are manufactured from high quality thick walled rolled hollow section (RHS) tubing, or heavy-duty angle steel for strength and resistance
to bending, but also for ease of repair in the event of afailure.

e Asmuch component commonality as possibleis engineered into the design to simplify parts requirements and reduce the need locally for large stocks of spare parts.

e Hydraulics are used only where absolutely necessary for the efficient operation of the equipment, or in cases where omitting it would place an unnecessary physical
burden on the operator.

e Theamount of consumables or fast-moving parts are kept to a minimum.

e Theequipment isall non-powered, i.e. it does not have its own dedicated power supply, so it can be pulled with any suitable power source available locally, for example

afarm tractor.
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The beauty of a road maintenance system based around this equipment is simplicity coupled with productivity and the benefits of using a remaote power source, which

includes:

e |tischeaper and does not tie up capital when not in use for a particular application.
e The prime mover’s cost can be spread over many operations, including general haulage, personnel transport and so on.

e The prime mover can be replaced as and when required without the need to replace other equipment.

Towed grader
Perhaps the single maost important item of intermediate equipment is the towed grader, which is one unit that can work in isol ation. Towed graders have been devel oped to
address the increasing need for a simple and inexpensive method of maintaining rural access roads in conjunction with local labour, rather than at the expense of local

|abour.

Large self-propelled motor graders are the perfect tool for creating a new road, but are generally considered too expensive and sophisti cated for the occasional
maintenance of that road. The towed grader was devel oped to take over from the motorised grader once it has finished the task of constructing a new road, and its on-going

expense can no longer be justified.
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In an increasing number of African states, it is recognized that to maintain roads using a small labour team in conjunction with atowed grader is cost efficient and

effective. Typically this team would consist of following:

e 1 Towed grader

e 1 or 2 Tractors of about 75-90 horsepower
e 1trailer, low enough to be hand filled

e 1 towed road roller (optional)

e 1 Caravan for theteam to deep in.

This team can then move as an independant, self-sufficient group, which in total costs a fraction of one motor grader, and has the additional benefit of providing work for

local |abour and contractors.

Experience has shown that in 99 per cent of road maintenance cases, a heavy-duty grader model is required, for the following reasons.

e The combination of in-built weight and the ability to accept additional ballast if required givesimproved performance in hard underfoot conditions, and retains the

stability associated with self-propelled graders, that have built-in ballast in the form of an engine and transmission.

e Theoptional addition of arear-mounted scarifier isimportant and improves versatility.
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e The ability to move higher blade loads improves productivity.

Of the three points raised above, sufficient weight is probably the most important factor. With additional in-frame and external ballast, the operating weight can be
increased from a shipping weight of about 2750kg, to an operating weight of about 5750kg. Thisis sufficient to allow scarifier and mouldboard penetration in al but the

hardest conditions. (Pre-ripping may still be necessary.)

Internal ballasting is achieved by constructing the main chassis from 200 x 200 x 10mm RHS that is flanged to allow ease of shipment, but also permitsthe
insertion of any heavy material during assembly on site, or at the factory. An additional tonne of ‘suitcase’ style ballast weights can be mounted on the rear axle assembly if

required, and finally the tyres can be foam filled, which gives the benefit of ballast and complete puncture-proofing.

The grader mouldboard is of either three or four metresin width (depending upon the final specification chosen) and can be rotated in line with the direction of

travel for transport purposes. It is hydraulically operated via a simple spool valve mounted at the operator’ s station which is situated above the mouldboard, giving excellent

visibility to the work area, and ease of operation.

Provision is made for fitting an optional rear-mounted ripper/scarifier which comes complete with five tines and replaceable points, and is operated viaa single

hydraulic cylinder controlled by a single lever from the operator’ s station.
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Towed graders of this specification can be expected to renovate between one and two kilometres of road a day, depending upon prevailing conditions.

Disc harrows
To further improve the performance of atowed grader in very severe conditions the use of disc harrows should be considered as a means of ‘ softening up’ the road surface

prior to grading. The disc harrow can also be used for the more normal task of mixing a stabilizing material such aslime.

Disc harrows for this application require the following:

o sufficient weight to achieve penetration in hard conditions. Thiswould need to be a minimum of 150 kg/blade.

e arobust frame with the ability to flex when working in difficult terrain. In thisinstance angle sted is better than box section, which is designed to withstand flexing.

o extremely robust and easily maintained bearings to support the disc axles. These should be of taper roller design and grease-flushable with leather (not synthetic) seals.
If greased on a daily basis they will allow any grit to be flush out from around the seal, keep the leather moist and provide long and trouble-free life.

e adisc-to-disc spacing wide enough to allow material to flow through the harrow without undue blockage occuring. Thiswould probably be no less than 305mm with a

disc of 720mm diameter.

The Simba *Hybrid' disc combines all of these elements but also has wider disc spacing on the rear gang of the implement compared to the front gang, together with a

smaller disc diameter on the front gang compared to the rear gang. This achieves the objective of allowing less restricted flow of material through the harrow. It also
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achieves a better performance from the rear gang of discs which, being of larger diameter, are working in unmoved material and to a greater depth than the front discs,

giving a progressively deeper cut, which is more efficient than a conventional disc in this application.

Dead-weight roller
The towed dead-weight roller should be as smple as possible, with a solid box frame and large bearings for the roller. These need not be sophisticated bearings as they are

for a dlow-moving implement, but preferably should be greasable on aregular (say daily) basis which ensures that maintenanceis carried out.

For ease of movement between sites, a simple wheeled transport system can be incorporated which, with the aid of one hydraulic ram, will tilt the roller backwards

onto a pair of whedls, transfering the roller weight on to the wheels and away from the towing vehicle. This reduces the need for counterweighting on the towing vehicle

and allows a smaller size vehicle to be used for transporting if necessary.

If theroller isto be moved long distances between sites and is water or liquid ballasted, ideally this should be emptied out before making the journey, to prolong

bearing life on theroller and to reduce overall stress on the towing vehicle. Rubber tyres are preferable to steel wheels for transport as they have a degree of cushioning and

can be foam-filled to prevent punctures, further reducing the chance of downtime.

Other inter mediate equipment
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Additional equipment that may be applicable in certain countries and conditions would be towed bottomless box scrapers, which follow the same ethos as the equipment

already discussed, and have the following characteristics.

e They can provide ssimple grade maintenance or irrigation/runoff control.
e They share the same principles of a separate prime mover and are virtually maintenance free.

e They can be assimple or as complex as the task requires. The addition of laser equipment to the basic machine can, if required, provide levels of grade acuracy that

cannot be achieved manually.

Finally, Simba ‘Universal Toolbars offer the contractor a simple and expandable system of tools to be used with the same basic prime mover, which can include various

ripper tines, scarifier tines, mouldboards for drainage ditches, and so on. The basic ‘ladder style’ double beam toolbar is probably one of the most cost-effective implements

asit can be adapted to so many tasks with a little imagination and the use of a welder!
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Travelling around the rural roads of East Africa, the observant traveller will be amazed at the number of road maintenance machines that lie by the roadside seemingly
abandoned. The cause of this can be attributed to a number of factors. The most obvious oneisthe lack of money or spares — quite often the former leading to the latter.
Thisis not the only reason; there are other, less obvious reasons, which could include the lack of knowledge on the part of the mechanic or operator. All of which must
point to the need for smplicity, low-cost spares, and the ability to be able to fabricate as many parts as possibe in the local field workshop. Most of the machines abandoned

on the side of the road belong to government or parastatal organizations, seldom private enterprises.

Dueto a change in the palicy of firewood handling, The African Highlands Produce Company Limited (AHP) needed additional road-making equipment. The

choice was between an expensive motor grader or a smaller tractor-drawn unit.

AHP started planting tea in the Kericho district in the early 1930s, and has continued to develop to the present day. At present there are 5600 hectares of tea, 1700
hectares of eucalyptus (gum), 400 hectares of softwood and 40 hectares of flowers. The balance of 6000 hectaresis taken up by labour villages, factory sites, riverine forest,
roads, firewood stacking areas, a compost site, airstrips, houses and gardens. In 1995 the area under tea will produce in the region of 24 million kg of black tea and one
million kg of instant tea, most of which is exported either directly or through the tea auctionsin Mombassa. To dry thistea, eucalyptusis burnt in the 18 converted
locomotive boilers. The steam from the boilers heats the air going into the fluid bed dryers; 1.6 kilograms of firewood is needed to dry one kilogram of tea. The softwood is
cut into timber to build houses for the 16 000 labour force. Building blocks, roofing tiles, doors and windows are among the items produced to help make the company be as
self-sufficient as possible. 40 per cent of the electrical power demand is generated by hydroel ectric generators, the balance coming from the national grid. The older
generators were installed in the early 1940s, while a more recent machine was installed in 1988. Insufficient water in the dry periods has prevented the installation of
further hydroel ectric power plants, but consideration is now being given to theinstallation of steam turbines. To provide standby power, a number of diesel generators have
been purchased. Self-sufficiency isthe aim, and in 1993 AHP won the Tate and Lyle award for conservation and the use of renewabl e energy.

Until 1993 all firewood had been transported to the factories from the field by farm tractors and trailers. The trees were felled on an eight year cycle, cut by power

saw into one metre lengths, and then split by hand axe. These small billets were loaded on to the trailers by hand and transported to the factories. The damage to tyres and
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tractors made this a very expensive transportation method. In an attempt to improve efficiency, and reduce cost, a decision was taken to transport the logsin six-metre
lengths on lorries, rather than by tractor-drawn trailers. The felled trees were to be winched to the road edge by double drum mounted winches or skylining. Both loading
and unloading would be done by logging gabs. The cutting and splitting would now be done under better supervision in the factory compounds. This new operation would

mean that roads suitable for lorries rather than tractors would have to be constructed in the eucalyptus (fuel) aress.

The AHP property is situated at an elevation of between 5500 and 7200 feet, on the west of the Rift Valley. Theland isL shaped, with four river valleys splitting it
into five main tea-producing areas. Gradients are very steep in some areas and it is on these slopes that the majority of gum is planted. A private tar road runs through the
middle of property, while all other roads are gravel and are normally referred to as ‘dirt’ roads. Each year these roads carry the transport for well over 100 000 tons of
green tea leaf, 25 000 tons of made tea, 38 000 tons of firewood 2500 tons of compost, 2000 tons fertilizer, and over 41 million cut flowers, plus management and private

transport. In addition, the annual rainfall isin excess of 2000mm ~ the maintenance of roadsis therefore crucial to the smooth running of the company’ s operation.

Thetotal road system comprises 36 kilometres of surfaced (tar) roads, 130 kilometres of made-up dirt roads and 80 kilometres of grass roads. The grass roads receive very
little maintenance other than the quarterly mowing. The tar roads need constant patching as they were built to take 5-ton trucks, but are now accommodating 40-ton
articulated container transporters. It isthe dirt roads that need most attention. This paper, while referring to roads in general, deals more specifically with the need to

improve the gum roads.
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Until the switch in firewood-handling policy, road maintenance was carried out with several tractor-drawn scrapers, an ageing Caterpillar 121 grader and various
rollers. In 1994 AHP purchased a Simba tractor-drawn grader. For a company that was generally progressive and always looking to become more economical this changein
direction may have appeared out of the ordinary. But a close look at the alternatives, bearing in mind that tea prices were not at all healthy, revealsthat it is not surprising

that the decision was made to go for something along the lines of the Simba grader.

Therelative costs are shown in Table 5.1 below. While these act as a comparison, they are by no means

comprehensive.
Motor graders Towed graders
Cat 120 G K Shs 11,126,313/- Simba light duty K Shs 1,500,000/
Cat 140 G K Shs 15,234,393/- Simba heavy duty K Shs 2,500,000/
Komatsu K Shs 12,000,000/- Simba hydraulic K Shs 2,700,000
Farm tractors
M.F. 390 K Shs 1,190,000/-
Ford 68 hp 4WD K Shs 1,500,000/-
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Ford 80 hp 4WD K Shs 1,800,000/-

Same 70 hp 4WD K Shs 1,200,000/-

[US$1 = KShs58 Jan. 1996]

Table 5.1 Comparative costs of graders and tractors

From the figures shown above, it can be seen that it is possible to put together a tractor and grader combination for about K Shs 3 600 000/-. However, to buy a motor grader
would cost in theregion of 12 to 15 million shillings. For a small operation, or for usein rural areas, the advantage of being able to change the prime mover ‘at the drop of
ahat’ must never be overlooked. AHP had several 80hp 4wd tractors left over from the original firewood collection system. The choice to go for the towed grader option

was therefore not a difficult one.

It must be stated that the towed grader is not capable of directly replacing the motor grader, but in conditions where there islikely to be a problem with spares,

maintenance, cost, or servicing it is often a better option, and it may be more productive in the long run, particularly as the machines get older, duein the main to the

reduced down-time.

The move in AHP to go over to transporting by lorry meant that roads that formally carried tractors would now have to take lorries. The weight in the trailers was

seldom over four tons, while the lorries were going to carry over 10 tons and in some cases 12 tons. A Bell Hauler with a capacity of 16 tons was purchased in order to
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compare the long-term cost of this against that of Indian ‘Tata' lorries. The gum plantations are felled on an eight year cycle so the need to make up roadsis a gradual one
spaced over the eight yearsthat it takes for the trees to mature. There will always be the need for maintenance after that, in addition to the tea roads that make up the

majority of the road network.

The soil in Kericho is unusually deep, with some peculiar characteristics. If left undisturbed it will soak up an enormous amount of water, and dry out very
quickly, but if it ispuddled it will retain water for long periods, making it unsuitable for roads. On AHP there is no suitable gravel (murram) for road building so there has
been devel oped a system of using both broken stone and a clay material that will bind the broken stone. This clay soon turns to dust if used on its own, but when wet it
holds the stones together very well. The broken stone acts as a wearing surface to prevent the clay blowing away in the dry periods, and also improves traction in wet

weather.

The broken stone comes from the valleys, where it is blasted from the hillside. Some of the boulders are transported from the quarry to a crusher where they are
broken into smaller stones for building and use on the tarmac road. Stones for use on dirt roads are broken by hand into 2” pieces, mostly by women, the wives of pluckers,
who are paid under contract. This method is cheaper than crushing by machine, and the dlightly larger sizeisnot lost in the clay. Tippers transport both types of stoneto

site.
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Murram isalso ‘mined’ from the hillsides, quite often in the same areas as the stone. The material isfirst loosened by bull dozer and then loaded on to trailers by a
front-end loader. The method of making up the roads will depend to some extent on the area and the weather. Generally the tall gum trees prevent the sun from penetrating

to the road surface, so the operation must be timed for suitable weather, which in Kericho isfar from predictable.

A bulldozer will initially clear any trees from the alignment of the new, or in some cases existing, road but as trees are a valuable commodity the number removed
is kept to an absolute minimum. The felled timber is then taken away as firewood. Remaining stumps are transferred to a suitable site where the soil is removed, before the
roots are split and sent to the factories as fuel. With the area now clear of trees theroad is shaped, and run off drains constructed. Home-made culverts are installed where
they arerequired. A heavy vibrating roller compacts the earth, and thisis considered a very important process asit gives a hard foundation as well as preventing the stone
from being pushed into the soil. On completion of the compaction, a4” layer of murram is spread on the shaped road and rolled as soon as possible before any water can
turn the murram into a soggy mess, that will take weeks to dry out. Once the murram is spread and rolled the water runs off and it dries quite quickly. This permits the
second layer of murram and stone to be applied, which again must be spread and rolled before it can be allowed to get wet. Theratio of stoneto murramis 1:2 but on

inclines it may beincreased to 1:1.

The success of this method of road building depends to a very large extent on the ahility to grade and roll before the murram can get wet. It isnormal to haverain

in Kericho on most afternoons, so the road construction operations must be performed in the morning.
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Making new gum roads has now been going on for a year, and while there are times when a motor grader would have been better suited to the job, the towed grader has had
its advantages. It appears to be much cheaper to operate, and certainly much cheaper to run. It can be used in tight corners where the motor grader would have trouble
manoeuvring, and due to its construction the operator is able to work closer to obstructions such as culvert heads etc. The towing tractor can be used on other tasksiif the
grader is not required; on the other hand, if the tractor breaks down, it is easily replaced by another unit. The Cat grader is very old, while the towed unit is new, soit is
impossible to compare costs directly, but thereis no doubt that the towed grader has worked far more hoursin the past year than the Cat, mainly due to the down-time of

the older unit. If the towed grader breaks down almost all repairs can be done on site, where as the Cat would normally require the purchase of expensive spares.

Experience suggests that an anti-flip hitch has an advantage over conventional swinging tow-bars or an auto pick-up hitch. Weight transfer does not seem to be an

advantage.

In short, the use of atowed grader has a big advantage over motor graders in areas where money, spares, or technical expertise are in short supply.
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Chapter 6

Labour-based roadworks:

private sector development

101



E. Ashong
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Introduction

The economy of many devel oping countriesis on the decline. Attempts to reverse thistrend have led to the initiation of economic recovery programmes with attendant
austerity measures. The socio-economic effects of economic recovery programmes need to be cushioned to avoid short-term economic hardships and long-term social
upheavals. Most devel oping countries have identified the ineffectiveness of the Civil Service due to the lack of adequate logistic support as one of the core causes of the
problem and have started shedding part of the government direct-labour force to the private sector. This redeployment exercise cannot be effective without vibrant private
sector programmes to give adequate absorption of the redundant government labour force in order to cushion the obvious effect of this exercise. One of these private sector

programmes which has the potential of high labour absorption is the Ghana labour-based road construction and maintenance programme.

Ghana embarked on an economic recovery programme in 1983, including privatization of State Owned Enterprises (SOE) and other public sector operations. A
new labour-based road rehabilitation and maintenance programme with private sector participation was established in 1986. This project has absorbed quite a substantial
part of the hitherto idle labour force from the government sector which had migrated to the hinterland after being redeployed. For the private sector to perform such arole
thereisaneed for planned systematic training and capacity development with a view to enhance and tap the latent business ahility of this sector to suit the intended

purpose.
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The Ghana experience

The labour-based road programme in Ghana using small-scale contractors started in 1986. To date 93 contractors have been trained and 54 have been equipped with the
appropriate set of light-duty equipment at an average cost of US$ 150 000. About 1300 km of roads have been rehabilitated using an average of 2000 work days per km.
With a minimum daily wage-rate of about US$ 1.25, about US$3.25m has been injected into the rural economy so far. The economic effect of thisinjection in terms of

upliftment of the social status of the rural people has been particularly beneficial.

Small-scale contractor development

Small-scale contractor development should be planned to fit into an overall programme of development. Thisis necessary to ensure that the private sector performsits
support role efficiently at every stage of the development programme. The use of the private sector in labour-based works puts an extra technical supervisory role on the

government supervising agency, which should always have the adequate internal capacity to perform this function

The Ghana Development Programme
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The development and application of labour-based technology for road rehabilitation and maintenance in Ghana started in 1986 as the Department of Feeder Roads (DFR}
component of the World Bank funded Fourth Highway Project. UNDP provided funds for the necessary technical support by the ILO. The programme had the following

objectives:

o improved accessibility to rural areas by large-scale application of cost-saving approaches to feeder road construction, improvement and maintenance through the use of
local resources

e creation of a capacity within the Department of Feeder Roads and a number of private contracting firms to apply cost-saving methodol ogies efficiently to road
improvement and maintenance

e creation of additional employment opportunities by the introduction of a cost-effective labour-based approach to feeder road construction, improvement and

mai ntenance.

From the above programme objectives, a systematic and planned programme devel opment in tandem with private sector development and involvement was inevitable.

The project objectives were achieved in three phases:

1. Training of individual supervisorsfrom small-scale contracting firms plus foremen and engineers from DFR.
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2. Developing capabilities of contracting companies by giving them 5km each of practical trial sitesto run on their own under DFR supervision.

3. Company development through on-site training by giving to each qualified contractor from the second phase 20km of road per annum to rehahilitate.

The Ghanaian road construction industry, before the introduction of the labour-based programme, was monopolized by orthodox capital -intensive methods. Thus, as with
the introduction of any new product into a monopolised market, this new technology met a hostile environment. To break this barrier and penetrate such a market there was
aneed for attitudinal change aswell astraining, starting with meetings with various interest groups. These meetings were followed by a careful field introduction of the

project.

A three-stage process was used in the introduction of the technology. DFR considered this project as a policy experiment and therefore created an effective
feedback mechanism and was always alert to respond and adapt to changes at any stage of the project. The three stages could be classified as pilot, demonstration and

replication.

Pilot stage
The use of 1abour-based technology in road rehabilitation and maintenance was started in Kenya by the ILO. The Ghana model was to use small-scale contractors. Thus,
although the efficiency of the technology could not be doubted, the same could not to said for using the private sector. This phase was therefore used to test the feasibility

and acceptability of the innovations to the Kenyan model. New organizational arrangements and management procedures were tested.
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The pilot project was started in Sefwi-Wiawso in the Western region of Ghanain 1987 and was managed by a team headed by a project engineer and an ILO

technical adviser who reported directly to the Director of DFR.

During this stage seven contractors were trained, equipped and taken through the three training phases defined earlier. The following were addressed:

e security, in terms of finance

o timefor establishment, diffusion of information and acceptance by participants

e an understanding of and respect for the diversity of cultural values and norms found within communities, their willingness to change, and the degree of control
that local people have over the factors that create, maintain, and alter those values

o formal and informal authority relationships within communities taking part in the programme.

Project planning during this phase was flexible and responsive. Careful attention was paid to site selection, labour recruitment and the avoidance of conflict with local

officials, palitical leaders and vested interest groups.

Demonstration

The demonstration stage of the labour-based programme started in 1990 by the expansion into two more regions, namely Ashant and Rrong-Ahafo. The purpose was to test

how the organizational structures developed during the pilot phase would fare in different environments and away from the strict monitoring of the project team.
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Six contractors were trained and equipped for each of the two regions. During this stage some of the advantages and autonomy of the pilot phase were withdrawn.
This was to determine how the project would fare under stringent civil service rules. This phase was therefore necessary to build administrative capacity on small
incremental, rather than large-scale and complex activities which have a higher probability of failing. This phase hel ped to determine the additional resources and

manpower needed for full-scale expansion of the programme.

Replication and dissemination stage

This phase is the nation-wide expansion of the tested methods and techniques. The major aim of this phase is to expand administrative and productive capacity.

At this stage, the administration of the project was transferred to the normal DFR regional set-up. Each region had a project engineer for labour-based projects. In

determining the rate of replication, the following factors were considered:

degree of DFR participation

quality of project staff

degree of financial support

strength of |eadership and human resourcesin DFR.
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The project is managed at head office level by anational co-ordinator under the Deputy Director (Development).

Contractor selection and training

Selection of contractors

The selection of labour-based contractorsis a carefully planned exercise. Although the ideaisto bring in small-scale contractors for training, it is necessary for them to
meet certain conditions in the selection exercise to ensure success on the training programme. Prospective labour-based contractors are given a questionnaire with carefully
designed questions for them to answer. Their responses are then weighted and used to assess the suitability of a contractor for the labour-based programme. Data gathered
isput in block areas, such asfinancial status, work experience, vehicle and plant holdings and so on. This resultsin an evaluated short-list of contractors who enter a ballot

for a place on the course.

Training contractors

Selected contracting firms undergo a period of training with the department. Training contractorsin the use of labour-based technology is carried out in three phases:

1. Initial training

2. Tria contract training
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3. Standard contract training

The most important phases are the initial and trial contract period of training. Actual knowledge and skills of the labour-based technology are imparted at the initial stage.

Thisisthen put on trial when areas of insufficiency in knowledge and skills can be corrected. The main focus has been on the initial training phase, which has been quite

dynamic. It has gone through various forms, each time improving on a previous form.

The developmental stages of labour -based training

The content and duration of the training programme has gone through three major stages. These developmental stages were aimed at improving the course content in order

to address certain particular problems that surfaced in the implementation of project. The location of the training school was moved from Sefwi-Wiawso in the North-

western part of the country — a whole day’ s travelling time from Accra — to Koforidua in the Eastern region with atravelling time of just one-and-a-half hours from Accra.

The major details of the training courses areincluded in Table 6.1.

Table6.1

The major changes which occured during the development of the courses were:

e shorter duration
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o improved selection through tests and interviews
e management training removed completely
e introduction of new subject areas
eg - soil technol ogy/quantity control
- survey (improved)

- environmental issues.

M anagement cour ses

With assistance from the ILO, the department has designed two different types of management training programmes for managing directors and other senior managers.
These courses have been specifically designed to address the needs of contractors. Thefirst course isthe Introductory Course aimed at newly-trained contractors. The
second, Advanced Course, is meant for experienced contractors, (firms that have been in business for not less than three years). The two courses each have a two-week

duration covering the same subjects but with different content. Subjects covered are mostly in management and technical topics.

Training achievements

Numbers of trained personnd:

e contractors staff 380
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e DFR engineers 64

e DFRforemen 78
e contracting firms 93
e equipped firms 54

Development of literature
Although the ILO manuals remain the basic text material, attempts have been made to write a Ghana-specific manual for teaching purposes. However, thereisamanual in
modular form for the maintenance course. There are other handbooks for field supervisors which serve as quick reminders in times of need, and are also useful for guest

lecturers. Handbooks also serve as a simplified ‘training of trainers guide'.

Evaluation of training

Not much evaluation of the training programmes have been done formally, but occasional interactions with engineers and contractors have brought to the attention of the
Department areas of the technology that need modification. This has contributed on alarger scale to the changes that have taken place in the structure of the labour based
courses run by the Department. It has also shown the need to start running refresher courses for past trainees to bring them up to date with the latest developmentsin the

technol ogy
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The way ahead

The labour-based programme in Ghana has been in existence for about eight years. The number of contractors trained has increased from seven to 93 over this period. The
conseguences of such afast expansion are becoming evident. Experience gained over the years has shown that there are some pitfalls which need to be addressed and

avoided in any labour-based programme involving the private sector. The most important of these are as follows:

o Politically-propelled over-expansion:
This becomes inevitable when the programme has been accepted as a panacea for the solution of labour problems in the country. Care and diligence should, however, be
taken into consideration in order not to sacrifice quality and not to allow the programme to become just an employment generating exercise.

e Enough supervisory capacity of the executing agency:
Asthe number of trained contractors increases, a corresponding number of supervisory staff of the executing agency should be trained. In the worst case there should be
at least one supervisor to two contractors

e Follow-up training:
Enough prompt feed-back mechanisms should be put in place to enable the training division to respond to the needs of already trained foremen and supervisors. This
will lead to the ingtitution of corrective measures at the very early stages.

e Geographical expansion:

This should be gradual, and should be matched to the available man-power and logistics ahility.
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Conclusion

The novelty of the labour-based programme in Ghana, like a good new product, has been able to penetrate the hitherto monopolistic Ghanaian construction industry.
Having made its mark, the programme has won the support of all, especially the Government, because it isin line with its privatization programme and has the added
benefits of rural employment-generation leading to areversal of the rural—urban migration. For cost-effective and sustainable private sector development and utilization in
labour-based road programmes, a high premium needs to be placed on training and supervision. When the in-house capacity for supervision isout-run asaresult of afast

expansion or an embargo over employment, the services of private consultants should be employed.

Table6.1

Training course development 1987 to the present

Training location Sewi-Wiawso Koforidua Koforidua

Training dates ~ (1987-1989) (1989-1993) (1993-Present)
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Courseduration 23 weeks
No. of Participants
Basic text ILO manuals and GHA basic maths manuals
Breakdown of course
2 weeks basic maths training
2 weeks technical training
2 weeks specialised training
Sixteen weeks model road field training
One week management training
Human Relations for MD’s & Managers

Plus Back-up Mechanical Training

20 weeks
24 (6 companies)
ILO manuals and GHA basic maths manuals
Six weeks classroom

1 week basic maths training

2 weeks technical training

2 weeks specialized training
Fourteen weeks model road field training
One week management training

Human Relations for MD’s & Managers

115

18 weeks
32
ILO manuals
Five weeks classroom
No basic mathstraining
Fourteen weeks moddl road field training

One week maintenance training

32

Five weeks classr



Chapter 7
Experiences and lessons regarding the
iIntroduction of local contractor operations
and appropriate technology roadworks in
a number of countries

M Broadbent
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Introduction

MART covers one of ODA’s current priority research areas, and therefore it has a specific interest in the
‘reduction in costs for the construction, rehabilitation and maintenance of road infrastructure, and vehicle

operations’ in developing countries.

Labour-based (LB) technol ogies have been proved to be effective and economic on projects in awide
variety of countries over the past 20 years, and demand for advice and assistance on their implementation

continues to grow.

It is neverthel ess recognized that a number of key problem areas remain to be addressed. One current
area of concern isthe expansion of a capacity and capability within the private sector to undertake LB work
programmes. In this respect, there is a belief that LB work could be undertaken even more cost effectively if an
element of private sector competition could be positively injected into future initiatives. There is no doubt that
the involvement of the private sector has so far been limited, with the result that there has also been afailureto
mobilize entrepreneurial skills and create enterprizes which could themselves devel op improved techniques

and provide lasting employment opportunities.

This paper examines some experiences and lessons regarding the introduction of local contractor
operationsin a number of developing countries. It is believed that many of these experiences are equally
relevant to both LB and conventional private sector work programmes, but the lessons are intended to focus
primarily on appropriate technology roadworks. The author strongly believes there are many serious questions
to be positively addressed before a sustainable private sector LB roadwork programme can be launched with
any degree of confidence. For thisreason, it is considered necessary to examine over time and on awide scale
the emerging role of the private sector’ s involvement in roadwork programmes before focusing on the specific

problems facing the potential LB contractor.
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A general overview

It would be difficult to deny that the role of the private sector in roadwork programmesis anything
more than a business operation. It iswithin this context that it should be recognized that any typical
business operation would set out with an objective of achieving an optimum performancein its
efficiency. A successful businessis certainly not a charitable organization. Indeed, any modern
business organization must adopt good management practicesif it isto be successful, and a good
roadwork contractor would be no exception. The key playersin this business are jointly both the
purchaser and consumer (the client, generally the government, representing the general interests of
the road user — the general public) aswell asthe producer (the contractor). The critical motivating

influence would without be doubt the profit margins of the private sector contractor.

An ideal business operation would entail the purchaser/consumer getting precisely what
was required (e.g. aroad built to standard, to price and on time) and the producer/contractor
making an adequate profit, and certainly a profit which could further motivate the contractor to
pursue this line of business with an ultimate prospect of achieving even greater success. The two
parties to this business operation therefore have clear objectives for the outcome of the transaction:
the client gets what isrequired at the correct price and the supplier is at least content with the profit
made on the business transaction. But what initial mechanisms must be in place to promote such a
relationship, and once thisisin place, how can it be further strengthened and even made
sustainable? Furthermore, what are the ultimate objectives for thisline of business, and what can be
learnt from successful traditional private sector operations which might be equally applicableto LB

work progranmesin the future ?

Thereislittle doubt that both road sector clients and their respective private sector
counterparts operating in most devel oped Western economies have in the past enjoyed a productive
and arelatively relaxed relationship. Achievements and outputs up to the present time have
certainly been impressive, and most clients would probably feel that they have secured their

products at a competitive price. Many contractors have made good profits, and furthermore, profits
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on a scale adequate both to promote and attract competition. These provisions have been met by the
mechanisms of the market, supported by both technological devel opments and business

management skills.

Within this market framework, the client has been able to specify precise requirements
through a joint planning/ design process, the outcome of which is some form of tender document
containing descriptions of the work, detailed drawings, specifications, bills of quantities together
with intended contractual provisions covering conditions of contract, forms of agreement etc. This
tender processis a key element in the ultimate production objective, asit provides both the client an
opportunity for the client to review whether there are adequate resources to proceed with the task
and, at the same time, an opportunity for prospective contractors to assess whether they have both
the capacity and the capability to satisfy the objectives of the commission. Furthermore, both parties
have a critical opportunity to assess the financial cost of making a commitment. The prospective
client is able to review whether the price is competitive and attractive; the prospective contractor
whether the commission islikely to provide an adequate profit element within the bid offer to retain

the business in a healthy financial position.

This framework of client/contractor relationships has progressed over timeto build an
impressive industry which even today continues to be subject to the pressures of change in response
to the needs of the market. Indeed, the processin the industrialized Western economies has
progressed to cater for the needs of both large and small capital project works; large and small road
mai ntenance commissions; competition in the planning/ design process: and most recently, even
competition in thefield of large consolidated design/construct packages. In parallel with these
initiatives, which have all set out to provide even more competition, and therefore, in theory, a
better financial deal for the client, additional developments have taken place which have
concentrated on the development of more appropriate tender/contractual arrangements. Improved
contractual arrangements appear to have one overriding objective, namely an improved control of
works for the lowest financial outlay to the mutual benefit of al parties, and this has set out to cater

both for large as well as small-scale operations. In line with such initiatives, the ‘Multilateral
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Flagship — i.e. the FIDIC Model Conditions of Contract’ continues to be fine tuned, and
supplementary documents have been devel oped for specific use on small-scale works. Additional
initiatives have also been taken to strengthen the working rel ationships between the contractual
parties, with a greater emphasis on the team approach to resolving problems under contractual

obligations.

But what is the relevance of these observations to the expansion of the private sector
capacity on LB roadwork programmes ? It could certainly be argued that the massive changes in the
conventional approach to undertaking work programmes by the private sector have been taking
place in the West while many of the recognised LB programmes in Africa and the Far East have
seen relatively little change since early initiatives were taken some 20 years ago. Although new
initiatives have been, and continue to be, taken on many LB roadwork programmes, it is clear that
no major breakthroughs have taken place which would enable LB work programmes to be
implemented by the private sector both on a sustainable basis as well as under the sole financing of

domestic local funding ! The author is of the opinion that these two issues are of critical importance.

Furthermore, whereas it is clear that multilateral agencies such as the World Bank have
taken initiatives to devel op the domestic contracting industry in a number of devel oping countries,
much of this has focused on the conventional approach to work programmes, and only limited
provisions have been made for LB roadwork programmes. Moreover, it isequally clear that only
limited progress has been achieved even on the conventional work programmes, and therefore a
radical new approach is probably required if thereis to be any prospect of launching a successful

initiative of expanding the private sector capacity on LB work programmes.

The identification of the necessary ingredients for the new approach is probably the most
critical issue facing future initiatives. Clearly, much can be learned from experiencesto date both
under traditional/ conventional aswell as LB work programmes undertaken by the private sector,

but it also appears equally essential to take careful note of the total technology know-how that has
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been built up on LB work programmes over the last 20 years when considering the potential future

opportunities.

The appropriate technology of labour-based roadworks

Most LB roadwork programmes were launched with clear objectives. Many set out with the objectives
of improving the standards of rural infrastructure and providing employment opportunities for the rural
poor and the underemployed. In thefirst instance, therefore, most of the emphasis was placed on the
construction and improvement of rural unpaved roads carrying relatively low traffic volumes, but over
time the emphasis has shifted to the essential needs of maintenance and related essential spot
improvements. Clearly, to satisfy the objectives a high percentage of work has been undertaken by
organized labour gangs, but certain activities have been supported by intermediate forms of equi pment
where this has proved to be desirable. Thisimplementation strategy continues to be adapted and

improved with the objective of catering even for the needs of entire road networks.

A high percentage of LB construction and spot improvement work programmes have to
date been financed under force account budget provisions, and have adopted ‘recipe methodsin
work implementation practices. Clearly, there are exceptions. The ‘recipe method' appearsto be
fundamentally correct in many respects, since relatively little effort is required in making
preparations for work implementation. This statement could be grossly misinterpreted, but it is
significant. The method approach certainly avoids the costs of topographical site surveys and the
preparation of alignment designs and related drawings. Such provisions are both costly and demand
skillswhich may not be readily available, and moreover, is there a need to quantify precisely the
alignment criteriafor an unpaved rural road. Furthermore, the available funding is channelled into
productive employment from the onset, and it could be argued thisis a highly desirable feature of

the method approach.
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In contrast, the method approach has many drawbacks for a traditional client/contractor
relationship in which an element of competition as well as profit was being sought. The client
would certainly not be able to quantify the precise requirements without a design, and the contractor
would be unable to provide a price estimate — and therefore a competitive bid —devel oped from a
quantified work programme. Furthermore, the client would lose some financial flexibility that is
automatically afforded in force account work, since once a contract isin place, the full financial

provisions are committed. Clearly, there are many questions that require detailed attention.

Road construction/rehabilitation/improvement provisions are individually one-off events,
and aretherefore clearly specific in nature. In contrast, maintenance activities are a continuous
operation and are the conseguence of a necessary response to the inevitable deterioration of unpaved
roads — in particular, low-cost unpaved rural roads. The demands of rural road maintenance are
particularly suited to LB work programmes, but it must be recognized that thereisa difficulty in
quantifying the precise nature of work requirements as this is constantly changing on a day-to-day
basis. None the less, many LB work programmes have now devel oped an approach for effective
force account maintenance on unpaved rural roads, but it remains debatable how feasibleit isto
make this approach really efficient. Maintenance work carries little glamour, and is a thankless task
with little reward. The work can be disperse, difficult to manage, organize, administer, supervise,
control and is certainly complex to quantify. Consequently, a client may fed thereis good reason
why maintenance work could beneficially be assigned to the private sector, provided this could be
made attractive, and an element of competition stimulated. Clearly, a major attraction of
maintenance work would be that it is essential and therefore this represents a potential workload
with no end; it is continuous; it does not require completed equipment for many activities on

unpaved rural roads, etc.

However, many traditional contractors find typical small-scale road maintenance
operations unattractive, for many of the reasons already mentioned. Thisis understandable. The
work can be awkward to organize and plan systematically, and for this reason, contractors generally

find it difficult to motivate their personnel. Furthermore, attractive profits are not readily generated
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from many of the typical operations unless work is undertaken in a deliberately substandard
manner. The author has noticed that many simple yet cost-effective maintenance operations are
purposely not undertaken as efficiently asis feasible, since some contractors would prefer to see a
road deteriorate at a very rapid rate. This approach accelerates the timing of the next major
intervention, such as periodic regravelling or even rehabilitative measures, and since such
operations are high cost, they are much more attractive to the contractor. Such provisions
necessitate both strict standards and performance criteria, together with strict supervisory controls.

But even these provisions can clearly be very costly.

Many of the arguments presented which set out to justify an LB approach to spot
improvement and maintenance works can be difficult to quantify objectively. But LB works
represent both a pragmatic and sustainable approach, certainly in the rural areas where traditional
operations can be virtually non-productive, or of alow quality. It istherefore clear there is a good
case to be argued for making a major thrust to improve the current status of LB work programmes
undertaken by the private sector. But where should initiatives be taken in the developing countries,
bearing in mind the need to ensure that future programmes are sustainable, and the need to ensure
that not too much reliance is placed on long term donor funding for essential day-to-day
mai ntenance operations. The key to these questions can probably be found by examining some
experiences and findings on roadwork programmes in a number of developing countries. The
following case studies set out to illustrate the range of constraints as well as opportunities. Since
some of the issues may be sensitive to the host governments of some developing countries, aswell as
of prejudice to future efforts, the specific locations of work programmes have deliberately not been

specified.

Some experiences and lessons on roadworks programmes
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The experiences and lessons presented in some of these case studies are not entirely specific to LB
work programmes, but they are considered to be relevant, and are therefore included for guidance

purposes.

Case Study 1: Anidand in the Caribbean.

This case study concerns a major road improvement and maintenance programme supported by the
World Bank. A major component of the works programme concerned the strengthening of paved
road networks under contract (funded by the Bank), but with initial preparatory work to existing
pavements being undertaken in advance of the contract works by force account (funded by the host
government). The force account operations were delayed routine maintenance operations, and
concerned a high degree of local patching and reconstruction of local pavement failures. In the
event that the force account operations were either delayed or not implemented, provisions were
made in the contract for such works to be undertaken by the contractor. Clearly, such provisions
were essential, as potential delays to the major contract works, for whatever reason, could have

proved costly in terms of contractual production losses.

Although nat officially recognised to be an LB work programme, the preparatory force
account work programmes had many similarities to the international practices of official LB
technology. The force account work programmes suffered from delays in funding; breakdownsin
small items of equipment (i.e. hand vibrating roller); inadequate progress to keep ahead of the
contractors programme ; and a lack in the motivating mechanisms to correct these shortcomings.
All these shortcomings highlight some of the critical difficultiesin force account work practices,
which ultimately can only be reflected in the potential cost savings and performance criteria

expected from the private sector.

The contractors were therefore instructed, from time to time, to undertake the preparatory
pavement work activities in accordance with the provisions of the contract, which was based on
FIDIC. Thisinitiative ensured that the major work programme was not subject to major disruption,

but it must be emphasized that the contractor didiked intensely the nature of the preparatory work,
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and did virtually everything to avoid it. Therates for the preparatory work were certainly more than
adequate, but were nat attractive when compared to the profit margins generated by the major work.
Consequently, this situation necessitated a strong supervisory role, with firm management and

technical skillsto ensure the work was up to standard.

An additional interesting observation concerns the adoption of the FIDIC Conditions of
Contract for the works. These had not be used before, and a training programme was provided in
connection with their application and use both for the local contractors and the supervisors. It was
clear that the domestic market had no interest whatsoever in FIDIC. The senior management of the
contractor certainly made no serious effort to understand FIDIC, but depended on the advice of
Caribbean lawyers as to whether the provisions could create any problems. The works were
eventually completed, but the local contractors never understood their obligations. Moreover, an
outcome of theinitial tranche of these contract works undertaken by local contractors was the
difficulty in generating a positive response of interest in undertaking future contract works under
FIDIC, even though this provision was a requirement stipulated by the loan agency, the World
Bank. Clearly, an initial objective of the work was to expand the private capacity and capability of

the domestic contracting industry; in the event, the initiatives probably went far in reducing the

capacity and capability!

Case Study 2: A country in the Far East with a fast growth economy

A great deal of major development aswell as massive work undertakings in this country have been
undertaken by the private sector within a competitive environment, with funding provided from
both domestic sources as well as multilateral/ bilateral sources. In recent years, initiatives were also
taken to launch a national LB roadwork programme with the assistance of UNDP in collaboration

with the ILO.

Some 10 years ago, the Ministry of Finance instructed all government departments to adopt aform

of tender/conditions of contract which had been developed specifically for the needs of the country,

reflecting the culture and work practices of the East. These conditions were to be applied to all
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major works, whether they were to be funded under local programmes or from an external source. It
was the express wish of this government that the FIDIC Conditions of Contract should not be used,
asthere was an opinion that FIDIC, based on past experience, provided a favourable advantage to
the contractor. Furthermore, the government, in the capacity of a financial borrower, also
considered that the lender and borrower should be equally bound to the financial risks of project
works implementation. For such circumstances, the FIDIC Conditions of Contract are totally
inappropriate. Yet it is clear that many major successful undertakings with technical complexities
have been completed throughout the country, to a standard at least equivalent to that which would
be attained in the West, and the client and contracting industry are equally content with the

outcome.

The LB rural road programme was launched in this rapid devel oping economy. The
objectives of the works programme were common to most LB projects, and were undertaken by
force account. The works set out to address both the needs of construction and maintenance virtually
from the outset. Financial resources for all works programmes were provided in their entirety by
government. Furthermore, the LB programme was requested to expand the scale of its operationsto
absorb additional levels of domestic funding to satisfy the favourable developments of the
programme and its desirable objectives. But the LB programme resisted the temptation to expand its
operations faster than its capacity to build its capahility, and consequently the scale of operations
was purposely constrained. In response to this development, the LB programme was requested to

investigate the potential for expanding its scale of operations through the use of the private sector.

In paralld with these devel opments, other rural road programmes — adopting both
traditional and conventional work practices — were making preparations for expanding the scale of
their operationsin response to the availability of additional funding. One programme adopted force
account procedures using an ageing fleet of plant for which a policy decision had been taken not to
provide replacements from imported sources. This programme e ected to develop locally-
manufactured intermediate forms of equipment, adopting a towed grader powered by alocally

attached engine unit. In contrast, the other major rural road programme elected to make full and
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detailed preparations for expanding its commitments using the extensive traditional capacity of the
private sector. An extensive programme for budgeting, planning, surveying, design and tender
documentation preparations was launched and successfully completed, but not one single contract
was ever awarded. This situation arose from the fact that there was a surplus of work opportunities
for private sector contractors within the market, and this work was far more attractive than the

potential financial rewards for any remote rural road programme.

Needless to say, the LB rural road programme e ected not to explore the possibility of
expanding its commitments over the short term, recognizing that the issues were complex even for
the traditional and conventional approachesto the desired work level. It was recognized that a great
deal of careful judgement would be required to ensure the private sector involvement in LB work

programmes could be launched successfully, and thereafter made sustainable.

Case Study 3: A country in East Africa

A number of East African countries have demonstrated over the years highly successful LB road
programmes. However, a high percentage of the work has to date been undertaken by force account,
even though interesting variations have recently been introduced. A general weaknessin
developments appears to be a general lack of a motivated domestic contracting industry, particularly
medium to small-scale firms, and the lack of domestic financial resources. Perhaps there has also
been too high areliance on grant-funded external assistance, and furthermore, LB programmes
driven by the conditions of the donor rather than for the best long-term interests of each recipient

country.

Initiatives have to date been taken to involve the private sector in LB work programmes
targeted at two levels, although efforts have been, and continue to be, taken to expand into other
groupings. On the one hand, routine maintenance has been undertaken by individual contractors,
who have been engaged under very simple one-page contracts. The productive performance of the
current lengthman system continues to be the subject of debate, and clearly thereisroom for

improvement. Furthermore, the current system necessitates a high degree of supervisory
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involvement, and it would be preferable to reduce the scale of this operation. On the other hand, LB
preparatory rehabilitative and periodic regravelling works have also been undertaken by the private
sector. but many of these initiatives are still very much in their infancy. In contrast to the smple
one-page lengthman contract, these works have been undertaken in accordance with very
comprehensive tender/contract documentation, based on FIDIC and work schedules prepared
specific for LB programmes. These programmes have involved intense prequalification/ training
components for potential LB contractors, and furthermore, a high degree of costly technical
assistance provisions. Moreover, most works have been funded by donor assistance, and desirable
continuity provisions have been lacking. Such provisions are essential prerequisites for a sustainable

private sector involvement.

Recent initiatives have also been considered for undertaking LB work programmes using lease-hire
arrangements for intermediate forms of equipment. Clearly, this may prove a desirable development, but it
seems a sensible time to question whether a comprehensive FIDIC Conditions of Contract isreally appropriate
for this type of work; whether very detailed schedules and quantities of work requirements are needed for the
tender exercise; and whether large scale technical assistance provisions are essential or even desirable,
particularly if thereisto be a realistic wish to move to a sustainable situation in the shortest possible time. LB
work programmes would certainly seem to be the appropriate answer to satisfy the day-to-day needs of road
maintenance, with perhaps provisions for spot improvements. Clearly, such programmes must be sustainable;
resources, even if not totally adequate, must be continuously available; and the institutional frameworks must be
developed to ensure the tender/contract processes are simple if the capacity and capability of the private sector
isto be successfully expanded. But where should the future initiatives focus to ensure the desirable provisions
can be gradually expanded over time; the greatest impacts created with no major irreversible setbacks; and the
objectives kept on course with allowances for refinements during the entire devel opment process? For this, the
author is clear that amajor target should be set at the ultimate development of a very large number of small-
scale contractors widdly dispersed across the network of roads to be maintained. The LB works programmes
would set out to cater for small improvement work packages such as a culvert, a small bridgework, a new

drainage/embankment, some spot regravelling etc., and maintenance catering for the needs of 10-20 km of
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routine maintenance. But how can this be best mobilized to satisfy the ultimate objectives? To answer this and

other questions, it is probably necessary to pool further information from the experiences of further case studies.

Case Study 4: Labour-based work in some other countries

Many roadwork programmesin the Indian sub-continent have been undertaken in the past by many
small-scal e contractors with very few resources such as equipment, finance etc. Such works have
normally been packaged into many small contracts. A critical feature of the tender/contract award
process is that the work provisions are based on a schedul e of priced quantities prepared by the client,
based on published national rates, and the contractor is only required to assess one percentage
variation to the total assessed cost for the tender submission. The contract is awarded to the most
favourable percentage : a‘onefigure’ tender ! Clearly, there are many drawbacks to this approach,
but the process provides an element of competition; it is quick and uncomplicated; and it is very

suitable for maintenance contracts on unpaved roads, particularly low traffic rural roads.

A successful LB programme involving the private sector has been undertaken in West
Africa. This programme had the full support of both the host government and the international donor
community. Provisions were made for potential contractors to obtain favourable commercial bank
loans for launching initiatives to break into the work opportunitiesin the private sector. Loan
provisions were particularly attractive for the purchase of capital equipment items. However, a close
scrutiny of the contractual provisions would indicate these to be unduly complicated for typical small-
scale LB work programmes. Furthermore, this approach appearsto place too great arisk of a
potential financial burden on an emerging private sector, particularly when there are no firm
provisionsin place to provide long-term commitments of work opportunities. It is necessary only to
compare the current exposure of the contracting industries in the devel oped Western economies to

appreciate the potential risks for an emerging private sector involved with this scale of operation.

Conclusions
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This paper has examined in outline some experiences and lessons learnt on road programmes
undertaken by both force account as well asthe private sector. A focus has been made on the
potential problems of expanding the capacity and capability of the private sector in the
implementation of works adopting LB methods. The author is of the opinion that a completely new
initiative is required which recognizes the specific constraints to potential local contractors
operating within the environment of a devel oping country. The issues to be addressed are debatable,

but some critical factors are presented here for ongoing assessment and review.

It is recommended that a suitable strategy for launching and expanding a sustainable LB roadwork

programme for private sector involvement should focus on the following issues:

o |dentify a network of rural unpaved roads which it is envisaged will require both maintenance and spot
improvement interventions for many yearsinto the future.

o |dentify the scale of funding likely to be available over the long term for the type of works envisaged,
and develop very smple tender/ contract documents for the works, including appropriate LB method
specifications, priced bills of quantities for predicted works, covering the provisions of both
maintenance and spot improvement.

e Promote, market, educate and offer simple on-the-job training to local skilled labour in paralld,
where possible, with current force account operations, and prepare for qualifying tenderers,
tendering adopting a ‘one figure' percentage approach for the award of contracts for small-scale
operations (e.g. 10-20 km maintenance and limited spot improvements) with a duration of
between one and two years.

e Set uplocal supervisory provisions with responsibility for regular reviews of progress; identifying
defects and defining needs; setting standards; checking quality outputs; agreeing quantity of work
outputs; agreeing on payment certificate; and initiating payment.

e Monitor the performance of the road and recommend future timing for retendering.

o Keep under constant evaluation the rate at which the capacity of the private sector can be expanded,

together with the necessary changes to reflect the capability developments.
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Chapter 8
Labour-based contractor training

project in Kenya

F. Karanja
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Background and objectivesto the project

The Labour-Based Contractor Training Project (LBCTP) in Kenya got under way in 1991 when the Ministry of
Public Works and Housing (MOPWH) in conjunction with Swedish International Devel opment Authority
(SIDA) decided to train a number of contractors who would make use of the abundant labour in Kenya' s rural
areas for road improvement and maintenance works. The main objective was to establish guidelines for the
selection, training and supervision of small, local contractorsin labour-based gravelling operations through the
implementation of about 96km of gravelling contracts for the Minor Roads Programme (MRP) in some four

districtsin Central Province of Kenya and one district in Eastern Province of Kenya.

The minor roads programme is a large-scal e labour-based road improvement and maintenance
programme which normally addresses the low-volume rural roads in high agricultural potential districtsin
Kenya. This programme was started in 1987 and succeeded the rural access roads programme (RARP) which
started in 1974. The minor roads programme is presently responsible for the maintenance of 8000 kilometres
of rural access roads which were built under the RARP and about 3500 kilometres of minor roads (includes
secondary (D), and minor (E) road classes and al so some special -purpose roads such as wheat, sugar, tea and
settlement roads) which have been improved since 1987. All these roads have been constructed or rehabilitated

to gravel or earth standard using labour-based methods.

The majority of the improvement and maintenance work has been carried out by directly employed
casual labour (force account) using labour-based techniques. In some special cases, a proportion of the
gravelling of minor roads and regravelling of rural access roads has been carried out by contractors. This has

been done for two main reasons:

e The haul distance for the gravel from the quarry to a particular road istoo long (more than 10km)
for the standard minor roads programme tractor-trailer gravelling units.
e Thegravelling output required in a particular district and year is beyond the capacity of the minor

roads programme gravelling units.
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The gravelling contractors employed by the minor roads programme in the past have all used equi pment-based
techniques, particularly for quarry excavation and loading. However, based on the minor roads programme
experience, the Ministry concluded that labour-based techniques could be competitive in most situations. Some

of the reasons which made the Ministry consider promoting labour-based gravelling contracting were:

e togenerate more rural employment, which is consistent with the existing minor roads programme
objectives

e to promote the growth of small-scale local contractors who would be available to compete for
future contract work under the minor roads programme and other programmes

e tobring the skills and experience developed in labour-based techniques by the minor roads
programme into the private sector

e to counteract the existing shortage of appropriately equipped contractors for road gravelling which

was gradually leading to alack of competition and high contract rates.

M ethodology for project implementation

The issue of project administration was discussed between the Ministry and SIDA. Dueto lack of adequate
capacity in the Ministry to supervise such a project, and considering that it was relatively new ground, it was
decided to use a consultant to provide the project support base, and also in the execution of the project. This
was found to be a good idea because the consultant was going to be used to develop independent guidelines for
the selection, training and supervision of the contractors, which would be discussed with SIDA and the

Ministry.

Scope of work
The consultant was given the responsibility for the day-to-day administration of the contracts as well asthe
development and testing of guidelines for use in labour-based gravelling operations for the minor roads

programme. The consultant was required, among other things, to do the following:
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identify suitable contractors, or potential contractors

establish what training (method, duration and content), if any, is necessary for the contractors including the
contractor’ s supervisory staff and for the minor roads programme supervisory staff

liaise with the minor roads programme training school at Kisii to organize the necessary training

develop appropriate contract documents for labour-based gravelling

develop guiddlines for selection of contractors, bearing in mind the Ministry’ s preference for competitive
bidding wherever possible

recommend appropriate contract-sizes and time periods

prepare individual contracts

evaluate tenders and recommend to SIDA/MOPWH contractors for appointment

supervise the contracts with the assistance of minor roads programme personnel

monitor contracts and provide advice and guidance to the contractors as necessary

develop an appropriate system by using or adapting the Minor Roads Programme standard reporting forms
select suitabletrial sites

negotiate and agree with selected contractors methods for reimbursement and compensation to gravel pit
owners

execute all payments arising out of the training programme.

The training programme was planned to cover a 16-month period from January 1992 to April 1993, at which

time the contractors and their supervisors were expected to have gone through both the theoretical and

practical training, and some five contracts were to have been awarded through competitive tendering. Kshs.20

million (Swedish Kronor 4.515 million) was set aside for the project.

Project implementation

Demonstr ation site
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A demonstration road site of 7 km was selected in Muranga District in Central Province and one experienced
contractor was given atest contract to try out various methods of carrying out labour-based gravelling works.
This was done through the use of fixed rates. The experience gained from this exercise was considered
important in determining viable working procedures. The demonstration road contract was carried out between

November 1991 and March 1992.

Advertisement and selection of trainees

Meanwhile, while the demonstration contract was going on, an advertisement was placed in the local dailies
for interested firms to apply for training as labour-based contractors. The only basic requirement for the
applicants was the need to own at least two serviceable 7-ton flat bed or tipper trucks for haulage of gravel.
This requirement was necessary because transportation of gravel materials was expected to be the only
mechanized operation in the labour-based gravelling works. The contractors were also required to appoint their

own foremen, who would be interviewed and trained as supervisors for the contractors.

Sixty-four firms responded to the advertisement. Out of these, through scrutiny of completed
guestionnaires, twenty-six firms were short-listed for interviewing, and finally twelve were selected for the
training. The interviews were conducted by a team consisting of the consultant, the MOPWH and the
International Labour Organization (ILO). Interviews were also conducted for foremen trainees, and twelve

were selected.

In order to short-list the contractor applicants, the following factors were taken into account, and

points given on a pro rata basis:

Availability of haulage equipment. Proof of ownership was needed through the production of registration log

books. Equipment was weighted based on age as follows:

0-1 year 10 points
1-2 years 9 points
up to
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9-10 years 0 points

(Maximum for equipment 20 points)

Educational attainment. Proof of educational level attained was required by the production of certificates. The

following point-awarding criteria were used:

Secondary Education Div. I11 or Higher 5 points
Higher School Education (Form 6) 5 points
Professional training of any type 5 points
Civil Engineering Ordinary National Diploma 5 points
Civil Engineering HND or degree 10 points
(Maximum for educational attainment 20 points)

Residence. The applicant was allocated more points if his business residence was in the selected district. The

points were awarded as follows:

Business residence in selected district 20 points
Business residence outside selected district 10 points
(Maximum for business residence 20 points)

Supervisory capacity. The foremen proposed by the firms for training were evaluated on the following criteria.
The minimum age was put at 23 years, basic education was put at Secondary Education Div. 111 or above and

the CVs provided were supported by copies of certificates or diplomas:

Age 23-26 years 2 points
27-32 years 5 points
33-38 years 2 points
Over 38 years 0 points

Education Secondary Div. 111 1 point
Trade Test 111 1 point
Trade Test I 1 point
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Trade Test | 5 points
Teacher training or equivalent 5 points

Ordinary Diploma 8 points

Experience in road works

In each year 1 point

In maximum years 5 points
Former RARP/MRP Supervisors 5 points
(Maximum for supervisory capacity 20 points)

Experiencein gravelling works
The applicant contractors were awarded more points if they proved that they had been involved in gravelling
works before. The points were awarded as follows:

Every 5km of roads gravelled 1 point

(Maximum for experience 20 points)

After the short-listing, the applicant contractors and the foremen went through interviews and written

tests and the selection for training was based on the following criteria:

Marks achieved in short-listing 40%
Performance of contractor in written test 30%
Performance of contractor in interview 15%

Performance of foreman in written test and interview 5%

The short-listing and selection of the contractors and foremen revealed that there was an ample number of
potential gravelling contractors with adequate haulage capacity. However, a severe lack of capable supervisors
was identified. Only a few contractors proposed sufficiently qualified candidates for the foremen training. For
this reason, the contractors were ranked without considering the supervisory capacity as a criteria. The

contractors were provided by the consultant with a foreman’s job description to guide them in sending new
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proposals. Since not all contractors were able to provide the required supervisory staff, an advertisement was
again placed in the local dailiesfor interested foremen to apply for the course. The trained foremen would later

get an opportunity to be employed by the successful contractors.

Training

Contractors

The contractors went through a two-week theoretical training course at the labour-based, Kisii Training School
(KTS) in May 1992. During this time one contractor dropped out. The course covered all technical and
management aspects of |abour-based gravelling methods. The course was followed by site visits to on-going
gravelling works in Central Province of Kenya. Four seminars were also held to discussin greater length the
contracting and work procedures in the field. Between August and December 1992, the contractors were each
given a 3 km section where they were trained and closely guided on the works. They were paid fixed-rate

contract terms. These contracts were of about Ksh. 500,000 each.

After completing the trial sections, the contractors were taken through some training in tendering in
January 1993. They were then subjected to their first competitive tendering exercise. The consultant selected
road projects which did not require substantial additional works beside light reshaping. During the competitive
tendering some contractors won jobs, while others did not. When eval uating these tenders, the following

assessment criteria were used;

Performance, Training Stage | (KTS) 10%
Performance, Training Stage Il (on the Job) 30%
Pricing for * Assignment’ project 60%

Care was taken to discourage underquoting by setting a limiting price, which was a percentage bel ow the
engineer’ s estimate. Below this limiting price, the tender was considered too risky and the tenderers would be

disqualified.
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At the end of the evaluation exercise, six out of eleven tenders were selected and contracts were
awarded. These contracts were of the magnitude of about Ksh. 1.5 million each. At the end of thetrial
contracts, an analysis of the trainee contractors showed that two particular contractors had done very poorly
and these were therefore disqualified and were not awarded * certificates of successful completion’ of the

training course. Nine contractors were therefore successful.

In May 1993, the nine qualified contractors were invited to tender for a second gravelling ass gnment

and seven contracts were to be awarded. Thistime the tenders were evaluated on the following criteria:

Performance during training stage Il (on the job training) 10%
Performance during assignment | project 10%

Pricing of assignment Il project 80%

The training consultants then went through the ‘ negotiation stage’ with the successful contractorsto try to
further reduce the contract sums. Negotiations were successful with six of the contractors but failed with one of
them. Further negotiations were undertaken until an agreement was reached.

The contractors successfully completed the * second assignment’ gravelling jobs, after which they were

considered mature and free to compete for future labour-based gravelling jobs in any district in the country.

Foremen
Of the foremen interviewed, twelve were selected for training. These went through 17 weeks of training at
Kisii Training School, after which they were allocated to the various contractors. The training covered al the

technical and management aspects of |abour-based gravelling methods.

Two foremen dropped out during the training, leaving ten foremen to be allocated to eleven

contractors. Two contractors were therefore forced to share a foreman. The ten foremen were able to complete

their course successfully and were awarded certificates at the same time as the contractorsin May 1993.

Ministry’s engineer s and inspector s
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Various seminars were held for the Ministry’ s labour-based engineers and inspectors to enable them to manage
efficiently the type of |abour-based contracts that were devel oped during the contractor training project. The
seminars were aimed at guiding the engineers and inspectors through the contract preparation, evaluation and

implementation stages of actual contracts that they would be expected to award in the future.

At the end of these seminars, the engineers and their senior supervisory staff had gained the necessary
capability to handle all labour-based gravelling and regravelling contracts. All the contracts which arein

progress at present were prepared and tendered by the Ministry’s engineers themsel ves.

The future

The nine contractors who successfully completed their training in labour-based contracting were registered

with the Ministry as ‘ Labour-based contractors in road construction’.

In the SIDA-funded districts, the Ministry set aside some gravelling/regravelling work for labour-

based contracting between 1994 and 1997, for contractors registered in |abour-based gravelling.

Meanwhile, the Ministry has reached an agreement with SIDA to train another group of contractorsin
Western Kenya within a two-and-a-half year period. Ten contractors are expected to be trained, including 12
foremen and 20 assistant foremen in order to have enough supervisory personnel whom the contractors can

employ in their future work.

The Ministry wishes to increase the use of contractors in road maintenance in the future. In this
regard, therewill be a need to carry out sometrial contracting in routine maintenance works. Not much work
has been done in the country to determine how routine maintenance works can be contracted out. The

following needs to be done in this area:
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e Expand the current routine maintenance ‘lengthman’ contracting (where each person is given about 1.5km
to maintain) to petty-contracting where a single petty contractor could be in charge of several roads or

kilometres of road and would employ some casual workersto carry out routine maintenance work.

e Prepare smple contract documents for the petty contractors and also lay down clear administrative,

measurement and payment procedures, and al so obligations of the employer and the contractor.

e Train people who are willing to work as petty contractors in all aspects of routine road maintenance. This
would best be done through a consultancy and would require class and field training and also seminarsto

discuss issues and exchange ideas on how to improve efficiency.

The Ministry also expects contractor-training in both gravelling, regravelling and resealing works to gain
speed as the country endeavours to increase private sector involvement in the maintenance of the road network.
Thisis an area where the donor community can play an important role if the country isto be self-reliant in the

highly competitive contracting industry.

Possible ways of enhancing labour based construction in Kenya

At the present time Kenya s lucky to be endowed with a substantial number of supervisory and technical
people of various levels of competence and training, who have in the past, in one way or another, been
involved in the labour intensive RARP and MRP. There are engineers, inspectors (or technicians), overseers,
headmen and others who have been supervising and checking technical standards and specifications in the

field for the two programmes for the last twenty years.

The country is undergoing public sector reform, and several government employees are opting for
early retirement from the public service. A number of these people are highly trained in road building and
maintenance, with alarge part of them working in labour-intensive programmes. It is therefore certain that in

this group of people therelies a pool of potential contractors and/or supervisors for contracts involving labour-
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based road improvement and maintenance. All that isrequired is to provide them with appropriate incentives
and training or retraining in labour-based contracting. The following are some of the possible ways that can be

used to encourage the growth of labour-based contracting.

Comprehensive review

A comprehensive review needs to be undertaken of the quantities and types of roadworks carried out in the
roads department each year, their costs and financing, implementation methods (force account, contracting,
labour-based) the existing contacting capacity in the country and types and sizes of contrasts possible within
the existing capacity, etc. Once thisis done, a projection for the future should be done, with the following
possible split of works in five to ten years

Contracting 90% Force account 10%

Classification of roadworks
A strategy should be established, based on arational criteria, to classify works which need to be done under the

following systems:

e equipment-based methods
e Mix of equipment and |abour

e |abour-based methods.

L abour -based methods

Under the labour-based methods, which would include the MRP, an attempt should be made to move away
from force account systems to contracting systems. For gravelling and regravelling by the use of labour-based
contractors, the ongoing training of potential and interested people and firms in labour-based contracting
should continuein order to provide the country with a good number of labour-based contractors who can bid

for the works without creating cartels.

For routine maintenance works it would be important to start modifying the lengthman system of

contracting, whereby each person works for two or three days per week on about 1.5 km of road, to a system
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where petty contractors would bid for road lengths of up to 200 km each. Training of petty contractorsis, of
course, necessary, and these would be the existing small road contractors, personnel leaving the public service
or other interested people. As mentioned earlier, development of routine maintenance contracting systems and

atraining programme, including training materials, are necessary.

Financing

Although the government, with donor assistance, may be able to allocate the necessary resources to undertake
the training, and also to allocate work to qualifying labour-based contractors, the lack of an institution to equip
the contractors with the necessary tools and equipment may be a constraint on the development of |abour-based

contacting.

Setting up a construction bank through multilateral and bilateral donor assistance, and involving the
government, would be the most feasible way to assist upcoming local contractorsin the country. The Bank
would have atechnical department which would work out how assistance would be given to the contractors. In
thisregard, a very close links between the Bank, the client (MOPW&H) and the contractors would be

necessary.
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Chapter 9
Transformation of the
Labour construction unit from an
executing agency to a contract

supervisory agency

A. Lehobo
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Introduction

The Government of Lesotho established the Labour Construction Unit (LCU) in 1977 to counteract an
impending massive repatriation of Basotho migrant labour from the Republic of South Africa. The long-term
objectives of the LCU were to promote and propagate the use of efficient labour-intensive methods of
congtruction in all public works, and to create as much gainful employment as possible in the country,

especially for the returning migrant workers.

In 1988 the LCU became a full branch of the Ministry of Works with responsibility for maintenance,
rehabilitation, upgrading and new construction of a rural road network of about 2,300 kilometres. About 30 per
cent of thisroad network was gravel roads in a maintainable state and about 70 per cent comprised earth roads
to be upgraded to gravel standard and important tracks which required new construction. This responsibility
for road constituted the bulk of the LCU’ s future operations and provided the means within which to develop
the new branch of the Ministry of Works fully. The primary objectives of the LCU were then changed to the
provision of afunctional rural road communication system to improve the socio-economic conditions of rural

people.

With SIDA financial assistance, along-term (20 years) LCU Devel opment Plan was prepared by the
ILO consultantsin 1989. The plan presented a growing responsibility of road maintenance, rehabilitation,
upgrading and new construction until the year 2008, when al of the 2300km would be under routine and

periodic maintenance (regravelling).

In line with the government policy of promoting private sector enterprizes, the LCU began to explore
possihilities of using local contractors to reduce the projected government establishment due to the increased
work-load, and to enhance LCU operational efficiency. Theimmediate problem that confronted the LCU was
the lack of indigenous contractors capable of implementing labour-based road maintenance. The Lesotho
construction industry was dominated by foreign firms and non-indigenous locally-based contractors. The only
available indigenous contractors were builders. These were poorly capitalized and lacked essential managerial

and business skills. Thisimplied the need for considerableinitial support to train indigenous contractorsto
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achieve a sustainable development of the construction industry in Lesotho, and a gradual transformation of the
LCU into a client organization responsible for planning, design, contract award and supervision, leaving the

implementation to contractors.

The LCU approached SIDA to finance a short study aimed at assessing the training needs of
indigenous contractors and to determine the viability of a project for developing labour-based road
maintenance contractors. The ILO carried out the study, whose final output was a detailed project document

which the LCU submitted to World Bank and successfully negotiated funding for the project during May 1992.

Project profile

The World Bank financed the LCU contractor devel opment project to the extent of US$ 3.4 million, a
significant portion of the proceeds of IDA Credit No. 2400 LSO. Asthe client, the LCU retained overall
responsibility for implementing the project, and commissioned the ILO under Agreement LES/92/02/IDA for
the provision of consultancy services to the project. The name of the project, Enterpreneurship Development
for Labour-Based Road Maintenance Contractors, evolved during project formulation stage. The alternative
name of Small-Scale Contractors Project (SSCP) evolved during the implementation stage. The primary

objectives of the project were:

o the establishment of alocal capacity among domestic small-scale contractors capable of undertaking

| abour-based road maintenance

o the establishment of a system of administrational and financial procedures allowing |abour-based

contractors to compete for and execute public works contracts.

Development of contractors
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Selection of trainees

It was against the background of non-availability of indigenous civil works contractors and the poor status of
building contractors that the LCU considered three alternative sources of recruitment of contractors for
training. These were building contractors, suppliers of haulage equipment, and LCU field staff at the level of

senior technical officers and technical officers.

In order to qualify for training, applicants from these three sources were required
a) to possess basic technical, management and business skills,
b) to have a bank account, and

¢) to have some fixed assets.

Annexe 1 isan improved recruitment procedure adapted by the project and Annexe 2 shows the profile of
contractors before training. The profile of contractors after training has not been provided in this paper but the

developmental changes that occurred during training may be summarized as follows:

o Contractors were active members of a newly-established Association of Road Maintenance and
Construction Contractors.

o All had acquired sufficient technical, management and business skills to undertake labour-based road
mai ntenance contracts.

o All had opened active business accounts with Lesotho Bank, and were credit-worthy.

e Annual turnover/income for contractors had significantly increased.

o All contractors had acquired additional hand-tools, and some of the contractors had bought second hand

equipment pending the arrival of new project equipment.

Training programme

The training programme was designed to provide the integrated technical, management and business skills

essential for |abour-based road maintenance contractors. The programme consisted of classroom training, field
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training and trial contracts. Annexe 3 istherevised training programme as at February 1994. During

classroom training participants were taught:

o techniques of road maintenance using |abour-based methods. Road maintenance and regravelling
(ROMAR) training material was used for this purpose.

e management and business skills using Improve Y our Construction Business (1Y CB) training material

e contract documentsin order to familiarize trainees with contract documents to be used during trial

contracts and thereafter.

Lecturerswere amix of local and international consultants, ILO project staff, LCU training staff and guests

invited from the Ministry of Labour, insurance companies and financial ingtitutionsin Lesotho.

The field training sessions combined demonstrations by contracts supervisors, and hands-on
experience by trainees. The objective of this stage was to expose all trainees to all possible routine maintenance
activities, including how each activity was planned and implemented, paying attention to the quality of hand-

tools and labour productivity.

The three-month trial contracts were aimed at developing individual trainees capacity to apply
labour-based techniques to road maintenance. The trainees put into practice what they learnt during classroom
and field training sessions. Each trainee learnt how to plan and organize his site in accordance with the
contract and good business management. Strong emphasis was placed on the work techniques, the required
work standards, labour productivity and equipment inputs. In fact, the trial contracts were life experience for

trainees as future entrepreneurs. A majority of trainees made a good profit from thetrial contracts.

Annexe 4 isthe summary of the standard contracts for Routine Maintenance and Periodic Maintenance

(Regravelling) which the LCU awarded to Batch 1 contractors. These contracts were planned, organized and

supervised by the LCU operations section.

Training assessments
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In order to ensure that the objectives of the contractor training project were being achieved two consultants, at

different times, were commissioned to review the project with respect to training material, course duration and

training approach. The following were the recommendations of the consultants:

o selection of trainees to be improved to get a more homogeneous group

o ROMAR training material to be substantially revised and modified along the same lines of 1Y CB, and those

elements of the I'Y CB training material required by trainees to be rewritten to relate fully to road works

e review of contract documents and the inclusion of one week of lectures on contract documents to be added

to in the training programme

e postponement of the second course to alow time for revision of training material, improvement of

recruitment procedures and recruitment of contractors for the second course, in accordance with improved

procedures.

Creation of an enabling environment

The project aimed at creating an enabling environment for the survival and devel opment of small-scale

contractors by addressing the following problems:

o future market to provide contractors with continuous work to enable them to sustain an acceptable level of

skilled personnel and other resources

e contract documentation with restrictive tendering and contract requirements, such as provision of sureties

o financial resourcesto purchase materials and tools, hire plant and pay wages for labour

e training opportunitiesto equip contractors with technical, managerial and business skills.
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Future market for contractors

The LCU long-term (20 year) devel opment plan was found to be an adequate future market for trained labour-
based contractors. The LCU has proposed a work programme for funding by the World Bank under the
recently appraised Road Rehabilitation and Maintenance Project (RRMP) scheduled for commencement during

July 1995. The programme shows various types of road works and numbers of required contractors.

Contract documentation

The contract documents used by the project were simplified and adapted to |abour-based road maintenance.
Simplified as they might have been, the documents were comprehensive and they familiarized trainees with
standard contract documents used in the Lesotho construction industry. Therefore the trainee contractors were
afforded an opportunity for upward mobility within the construction industry through the use of contract

documentation compatible with the standards prevailing in the construction industry.

The contract document for routine maintenance was only 23 pages long. There were two separate
documents for regravelling contracts. These were the tender document and the contract document and they had
the following in common: general and special conditions of contract, works specifications, bills of quantities
(unpriced in the tender document and priced in the contract document), and drawings. The main features of

the tender document were conditions of tender and instructions to tenderers.

The contract award procedure adopted by the project was as follows:

Road maintenance trial contracts

a. Select roads, produce contract lots of 10 - 15 km long for each contractor and prepare engineer’s cost

estimate for all contract lots equal to the number of trainees.

b. Inform the Central Tender Board (CTB) and seek the board’ s approval to use traineesto carry out routine

maintenance on the selected roads, giving details of the proposed contract lots.
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c. Call traineesto a meeting where contract |ots are awarded through a ballot system agreed upon by the CTB

and the LCU.

There was no tendering, and the engineer’ s estimate became the contract price.

Regravelling trial contracts
Steps a, b, and ¢ for road maintenance trial contracts were carried out in the same order, and were then

followed by:

d. Trainees prepared bids on their individual contract lots.

e. Bidswerereceived by CTB, opened in public and returned to the LCU for evaluation by the project team.
Bidswithin + 5 per cent of the engineer’s cost estimate were recommended to CTB as good for execution of

the contract, otherwise the engineer’ s cost estimates were recommended.

f. CTB approved the recommendations and the LCU awarded the contracts.

All field training activities and trial contracts were organized and closely supervised by the two project
contracts supervisors. The contracts manager, or chief technical adviser (CTA), provided overall project co-

ordination.

For routine maintenance contracts, monthly instructions were given to contractors by the supervisors.
Instructions related to activities to be performed during the month. At the end of the month the contractor was
either paid the full monthly lump sum as stated in the contract or paid a percentage of the monthly lump sum

corresponding to the percentage of completed tasks.

In the case of regravelling contracts there were two alternative methods of payment. Alternative 1

involved measuring every item of completed work. The measured quantities of work were priced using unit

cost ratesin the priced bill of quantities. Alternative 2 was measuring the length of the regravelled portion of
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the contract length of the road which had been completed satisfactorily in all respects, and had passed
compaction test, field dry density at 95 per cent or higher of laboratory maximum dry density. The measured
length represented a percentage of total contract length upon which contract price was based. This percentage

was then applied to the contract price to calcul ate the value of work done in the month.

Financial assistance

Except for a non-refundable admission fee of M300", the trainee contractors went through a twelve-month
course which equipped them with technical, managerial and business skills at no cost to them. All training
costs for food, accommodation, transport salaries of lecturers and support staff, tools, etc. were paid for by the

project.

During thetrial contracts the trainees were given an opportunity to make money. Unit cost rates used
in the calculation of the engineer’s estimate for each trial contract included 7.5 per cent of total inputs for
profit. Close supervision assisted trainees to improve their labour productivity rates which resulted in

substantial savings on person-days and an increased profit margin for the contractors.

Trainee contractors received money in advance. For routine maintenance trial contracts, trainees were
advanced with full amounts of wages for labour plus M500 as a monthly allowance/salary for the trainees, and
10 per cent of total wages to meet the contractor’s expenses. The project recovered the money advanced to
contractors by making deductions from monthly certificates. In the case of regravelling trial contracts, trainees
received an advance of 20 per cent of the contract sum to enable them to open business accounts with the
Lesotho Bank, to abtain bank guarantees, to buy additional tools and to pay wages for labour. The Lesotho
Bank opened a current account with an overdraft facility for each trainee. The amount of overdraft was not
allowed to exceed the available funds in the trainee' s deposition/call account, or the value of the monthly
payment certificate undergoing payment process, where copies of certificates were submitted to the bank by

trainees.

Provision of tools and equipment

1M =Maloti US1$=3.6M and 1M =1Rand (Nov. 1995)
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The project procured a sufficient number of hand-tools for routine maintenance trial contracts. The ownership
of these hand-tools was transferred to the trainees, who in turn paid back the cost of the tools in monthly
instalments during the period of trial contracts. Below isalist of hand-tools that were found adequate for the

execution of routine maintenance activities on a 12 km road.

Hand-tool Quantity | Unit cost Total cost
(Maloti) (Maloti)
Wheelbarrow 8 145.00 1160.00
Pickaxe and handle 8 44.50 356.00
Shovel 8 54.00 432.00
Heavy-duty rake 8 36.50 292.00
Hand rammer 2 29.00 58.00
Sub total 2298.00
Add 5 per cent for LCU store handling 114.90
charges
Total (Maloti) 2412.90
Total US$ 670.25

Regravelling trial contracts required more hand-tools and equipment for supply of water (tractor and
water bowser), haulage of grave (tipper or a combination of tractor and trailer), and compaction of gravel
(pedestrian roller). Normally one tipper, two tractors and two trailers, two water bowsers and one supervision

vehicle were more than adequate for the execution of atrial regravelling contract.

A magjority of trainees owned supervision vehicles and they were able to make arrangements for the
hire of tippers, tractors and trailers because these were easily available at commercial hirerates. Rollers and
water bowsers were not readily available. Therefore the project procured 20 Dynapac pedestrian rollers and 11

water bowsers ( 1000 litres) for use by the contractors. Ownership of the rollers was transferred from the LCU
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toindividual contractors through a lease financing agreement with the Lesotho Bank, and a hire- purchase

agreement with the Agricultural Development Bank.

Due to the delayed procurement of rollers, Batch 1 trainees suffered during regravelling trial
contracts. It was not easy for all of them to get rollersin the market. Available equipment often broke down,

thereby causing serious delays and subsequent contract extension.

Development of client organization

This section reviews the current status of the LCU with respect to its transformation from an executing to a

contract supervisory agency. The following issues are considered:

o the capacity to supervise and administer contracts

e arrangementsto build the capacity to supervise and administer contracts.

Capacity to supervise and administer contracts

The LCU had built little capacity to supervise and administer contracts during the 30-month period of the
entrepreneurship devel opment project. However, this does not mean that the project has not achieved its
immediate objective of providing the LCU with trained contractors. Indeed the project has produced accredited
contractorsin excess of project targets. The project strategy assumed that the LCU would build the required
capacity asthe project progressed through the successful integration of force account and contract works.
Apparently the rate at which capacity was built was very dow. The author attributes the following factors as

Major causes:

o failureto orientate the LCU staff towards its new role
o failureto have afunctioning project steering committee

o the staffing Situation at regional level
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e achange in the senior management in the LCU

Orientation of the L CU staff

With the exception of the training staff at the LCU training centre in Teyateyaneng, six technicians who
trained together with contractors and three new engineers, none of the more than 250 members of the LCU
staff received any formal orientation about the planned contracting-out of the LCU activities of routine road
maintenance and road regravelling, and the eventual phasing-out of force account operations. Therefore the

expected change in the attitude of staff towards the new role of the LCU has not occurred.

Project steering committee

The project document and the letter of agreement between the LCU and the ILO both stipul ated the
establishment of a steering committee to be charged with responsibility for providing guidelines necessary for
the LCU to make essential changes concerning its transformation from an executing to a contract supervisory
agency. This committee was established at the commencement of the project but it never became functional.

Therefore its very important work was never done.

Staging situation at regional level

From the commencement of the project, the LCU began to receive engineers returning from training in the
United Kingdom. These young engineers became regional engineers despite their limited experience. They
were not formally or properly given orientation about the LCU entrepreneurship development project, but they
were given responsibility for supervision and administration of both force account and contract works without
any guidance to achieve the expected integration of the two operations. Of course, the project strategy did not
provide any guidelines to achieve the expected integration. Therefore, with inexperienced staff that was not

knowledgeabl e about contract management, small progress was achieved.

Changesin the senior management positions
The chief engineer (CE) and senior planning and control engineer (SPCE), who had both been very
instrumental during the project formulation and planning stages, |eft the LCU as the project entered the

implementation stage. These officers contracts had expired and they were replaced by new incumbents from
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outside the LCU. Needless to say, that these new officers learnt about the policies, objectives and operations of
the LCU, including the entrepreneurship devel opment for labour-based road maintenance contractors, from
scratch. Therefore the momentum the project had gained was somewhat impeded. Worse till, the SPCE
created alot of misunderstandings about the project and the involvement of the ILO which, at one stage, led to
much confusion and the ILO was on the verge of cancelling the agreement and withdrawing its technical

assistance from the LCU entrepreneurship devel opment project.

Arrangement to build capacity to supervise and administer contracts

In the recent document entitled Training for small-scale contractors, Training of LCU staff and contract
management, which the LCU has submitted to the World Bank for financing under the road rehabilitation and
maintenance project (RRMP), the LCU has expressed in detail its two most important requirementsto

implement the five year investment programme successfully. These two most important requirements are:

1. Theestablishment of afunctional contracts section. The establishment of a contracts section was stipulated
in the project document and the letter of agreement between the ILO and the LCU, but this has been
delayed because of alack of engineersto man the section. However, the LCU made a move during 1994/95
when the organization received new engineers coming back from training in the United Kingdom. This
move placed one of the new engineersin each of the two existing regions to deal specifically with contract
work and athird engineer as counterpart to the contracts manager. Now the LCU intends to place a senior
contracts engineer (SCE) as the head of the section in Maseru at the headquarters of the LCU, and one
contracts engineer in each of the two existing regions. The SCE and histeam will be mandated to build up
the requisite capacity to handle contract work. This team will work closely with the regional engineersto
achieve integration of the force account and contract works. Since the SCE and the two contracts engineers

are likely to be expatriates, the LCU will provide counterparts and understudies.

2. Thetraining of LCU engineers and technicians in contract management in order to man positionsin the

contracts section and to meet future contract demands of the LCU.
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The LCU does not intend to involve consultants in its contract work to assist in the capacity-building and
transition toits new role. Thisis clearly stated in Training for small-scale contractors. However, the
organization intends to involve both local and international consultants in the extended entrepreneurship

development programme, which will eventually include road construction and rehabilitation (ROCAR).

List of lessonslearnt and recommendations
L essons
1. TheLCU change of role over the 30 months of the project was insignificant because the project planning

strategy provided a framework only for project execution, objectives, monitoring and control processes, and

omitted:

e analysis of the LCU resources to determine organizational strengths and weaknesses and the extent of

change required from an executing to a contract supervisory agency

o identification and evaluation of alternative project strategic approaches and providing the sel ected
approach with clear step-by-step implementation guidelinesin order to achieve the desired change of

role.

2. The sdlection procedure for recruitment of trainees should aim at securing a homogeneous group to
facilitate good understanding of all the components of the training programme. Batch | trainees, selected by
the LCU, were a non-homogeneous group, whereas Batch 2 trainees were a homogeneous group recruited

after a significant improvement in the selection procedure.

3. All training material must be complete, at least in final draft, before commencement of the training course;
and it must be relevant to the training needs of the course participants. Due to a hiatus over the starting
date of the project and insufficient preparatory time or resources being available, most of the technical road
maintenance and regravelling (ROMAR) training material was unprepared when the course started. The

Improve Your Construction Business (I'Y CB) business-oriented training material was also felt to be
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irrelevant to the needs of contractors for roadworks. Batch | trainees, some of them with no experience of
building construction, were confused and found it difficult to relate I'Y CB building construction examples
to roadworks. Significant improvements were made in the training material before and during the second

course, Batch 2.

4. The project benefited from arich mix of local and international consultants, who complemented each other
with their respective specialized knowledge of local scene and international broad-based expertise.
Involvement of local consultants and LCU training staff significantly improved the sustainability of local

capacity to deliver ROMAR and 'Y CB training material in the future courses.

5. Intermittent project reviews built into the training programme were very useful and provided essential

guidance, which led to the success of the two training courses — with an output in excess of project targets.

6. Theoverall training approach, a harmonized mix of classroom training, extensively supervised practical
work comprising demonstrations and hands-on experience and trial contracts, gave trainees an excellent

opportunity to acquire the requisite technical, managerial and business skills.

7. The project strategy of inviting senior representatives of financial institutions and insurance companies as
guest lecturersfacilitated an early interaction of trainees with these organizations and led to a mutual
understanding of the requirements of all partiesin order for the trainees to obtain access to credit facilities

with ease.

8. Thesmplified yet comprehensive contract documentation adopted by the project provided the trainees with
an opportunity to become familiar with existing standard tender and contract documents used in

congtruction industry contracts elsewherein the country.

Recommendations

1. Lessonslearned from the LCU project serve as alist of recommendations to those public and private

organizations intending to undertake a similar project. Lessons with positive impact should be adapted with
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some modifications to suit local conditions, while lessons with negative impact should be avoided through

the formulation of better project strategic plans.

2. With respect to the LCU, the following is recommended:
e The project steering committee should be resuscitated to deal with the extended contractor training
programme beyond December 1995.
o Thefollowing outstanding project activities, aslisted in the letter of agreement between LCU and
the ILO, should be undertaken as a matter of urgency in order to expedite the transformation of the
LCU to aclient role and to facilitate smooth implementation of the five year investment

programme by contractors:

a. All LCU ¢taff (TA and above) should attend an introductory course (1-2 days) on the principles of

contractor-executed projects and the implications for the LCU and its staff.

b. Guiddines should be developed for aroad construction and rehabilitation (ROCAR) enterprize

management package, drawing upon the experience of the introduction of the ROMAR package.

c. There should be areview of the LCU organization concerning its abilities to handl e the introduction of

private contractor-executed projects and the devel opment of guidelines covering changes necessary.

As proposed by Derek Milesin his ROCAR strategy note, a strategic study is required to undertake activitiesb

and ¢, and other issues of concern.
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ANNEXE 1

Selection Procedures of Trainees

(Future Contractors)

Advertise onradio and in

local newspapers

Applications by firms and individuals

Review and screen applicants

Workshop and test

Screen and review test results

2-4 Weeks

4-6 Weeks

(60-80 candidates)

2-3 Weeks

1 Day

(30 - 40 Shortlisted)

1-2Weeks
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Invitation for personal interview (14-16 Applicants)

Verification of information and 2 - 3 Weeks
final selection.

(Shortlisted) trainees pay non- (12 Trainees)
refundable admission fee

Twelve months contractor course starts

Annexe 2

Profile of contractors before training

Annexe 3

Revised training programme
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Annexe 3 (contd)
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Annexe 4

Summary of Standard Contracts Awarded to Batch 1 Trainees after Completion of the

Course

Routine Maintenance Regravelling Contracts
Name of Contractor | Length Value Duration | Length Value Duration (months)
km Maloti months km Maloti Planned  Actual
M Molefe 11 590 890 11 10
M Seetsa 10 599 233 9 10*
T Khooe 10 554 868 11 12*
M Nkofo 11 663 586 11 8
M Maphephe 34 171 228 12
T Sepetla 30 157 692 12
C Manfantiri 34 170 808 12
G Thokoa 32 173 976 12
M Moruthoane 31 163 056 12
M Mophethe 35 186 360 12
M Seetsa 36 189 264 12
E Papashane 33 166 416 12
Totals (Maloti) | 1378 830 2408 577
Totals (US $) 383 000 669 049

Notes

1. Exchangerate US$1 =M 3.6 (Nov 1995)
2. Four regravelling contracts awarded through competitive bidding by eight contractors qualified for this

category of contract.

169



. Routine maintenance contracts were awarded through a ballot system. There was no tendering; the contract

value was the engineer’ s estimate for each road.

. *Contract is on-going; completion timeis a forecast
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Chapter 10
Commitment and initiatives of the
Ugandan Government to establishing a
sustainable capacity for road
maintenance using local

small scale contractors

W. Musumba
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1. Introduction

Since 1986 the Government of Uganda has reconstructed or rehabilitated over 50 per cent of the main roads
and 20 per cent of the feeder roads at atotal cost of about US $ 300 million. There was therefore mounting
pressure to protect this enormous investment. In 1992 under the auspices of the road maintenance initiative an
in-depth analysis of problems related to road maintenance was undertaken. Thisled to the formulation of
revised policies and strategies which now form the basis under which the contracting option was adopted. The

government’ s medium-term highway network policy is the following:

e the provision of an efficient, safe and sustainable main roads network as a support for accelerated

integrated devel opment and consolidation of peace and national unity

o the development of the local construction industry as a measure of ensuring a sustainable road network.

The road maintenance strategies that have been adopted are presented in Annexe 1. The government undertook

adeliberate policy to increase the use of the contracting option, and under the ongoing four-year road

maintenance programme (MRMP). The following targets were set:

94/95 95/96 96/97 97/98

Private sector share of 40 50 65 80

mai ntenance works (%)

It was, however, noted that the local contracting industry wasiill equipped and could develop only
gradually through affirmative action by government. Further experience had shown that potential small-scale
contractors lacked experience in quoting, hence it became extremely difficult for them to break into the market.

The adoption of fixed unit rates was therefore found to be the most feasible approach.
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This paper discusses the labour-based contracting programme (LBCP) and the fixed unit rate
mechanized maintenance programme (FURMMP) of works, transport and communications under the feeder
roads project managed by the Ministry of Local Government (MOLG). The objective of the contracting
initiatives is to develop the local contracting industry’ s sustainable capacity for road works using small-scale

contractors.

The labour-based contracting programme (LBCP)

This programme has been in operation since January 1993.

Policy direction
The Ministry of Works, Transport and Communications policy isto use private contractors increasingly due to
the cost effectiveness and increased efficiency of operations. The old policy, which was highly dependent on

force account operations, had several constraints which the increased use of contractors aims to reduce.

Project data

The labour-based contracting programme (LBCP) is financed entirely by the Government of Uganda. Its
1995/96 budget of US $ 3.2 million is financed from the 1995/96 main road maintenance programme budget of
US $ 17 million. The annual turnover for atypical lengthman contractor (Maintenance of 2 km) currently
stands at US $ 360. The LBCP isaroutine activity budgeted for annually under the road maintenance recurrent

budget.

Planning the programme

Any successful programme requires adequate planning. The main preparatory period lasted a year, January to

December 1992, during which the following were carried out.
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An appropriate road maintenance management manual was devel oped. It included guidelines on the
implementation and management of labour-based contracts for routine manual maintenance through the
respective local councils.

Public awareness programmes were undertaken on radio, television, paper media and contacts with the
general public.

A workshop jointly organized by the Ministry of Works, Transport and Communications (MOWTC), the
Ministry of Local Government (MOLG) and the International Labour Office (ILO) on the utilization of
|abour-based methods of road maintenance was held in September 1992. This workshop fully endorsed the
labour-based technol ogy and marked the beginning of an organized and focused approach to the
technology.

Road maintenance project accounts were opened in all the MOWTC digtricts.

Project activities

The programme targets all the manual routine maintenance activities which are normally carried out on both

paved and unpaved (gravel) roads. Thelist of activities includes the removal of obstructions, drainage repairs,

filling of potholes and rubbing (for unpaved roads only), vegetation control and tree planting.

Work methods for the different activities have been standardized and specifications issued.

Procurement of contractors

Contracts are let out on ayearly basis for each financial year (July-June). The following methodology has been

adopted:

lengthman contracts of 2 km and group contracts of 10 km each

application forms are available at the nearest MOWTC station, to which completed forms are also returned.
A typical prequalification form is shown in Annexe 2.

to ensure that the contracts are availed to the people within a particular vicinity, al applicants are
recommended by the chairman of their respective Resistance Council 111 (sub-country level)

selection is carried out by the district engineers (MOWTC), based on the following rating criteria:
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Criterion Rating

Experience in roadworks 3

Resistance Council |11 1

chairman confirmation

Address 1

Tools availabl e (inspection) 2

Personndl (inspected) 1

Supervisory transport 1

(bicycle)

Reputation 1
Total 10

The best ranked contractor is awarded the contract.

e participation is open both to men and women; and considerable effort has been taken to encourage women
to take up these contracts

o thetype of contracts adopted are fixed rate contracts, whose rates are determined annually after a
countywide market rate survey before approval by the central tender board

e toensurejob continuity throughout the year for contractors the workload for the various activities has been
spread out evenly. However, seasonal variations and applicable frequencies for the various activities are

taken into account.

Supervision

The supervision of the contractorsis carried out by the district engineer with ateam of engineering assistants
and road inspectors/overseers, who are each assigned to a particular section of road. The supervisory role
includes giving planned working instructions to contractors, inspection during execution, work evaluation and

measurement, training and so on.

The measurement of work is carried out once a month during an end-of-month inspection, together

with the contractor. The final work measurement is counter signed by the contractor and the months payment
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isbased on it. Payment is by cheque signed by both the district engineer (DE) and the district executive
secretary (DES). The payments are decentralized to DE level and are effected from project accounts which

ensures prompt payments to contractors.

Tools
Initially tools were provided for the contractors. However, contractors are currently responsible for provision of
their own tools, which arereadily available. The Ministry still provides expensive tools, such as wheel barrows,

to interested contractors.

Contract documents
Every successful applicant for a maintenance contract signs an agreement with the Ministry (MOWTC), which

the district engineer countersigns on behalf of the Ministry of Works, Transport and Communications

The contract documents, which were ‘tailor-made’ for this programme, are small and simple and
consist of the following:
1. Form of Agreement with five articles, namely:
2.

e obligations of contractors

o obligations of the Ministry

e contract price and mode of payment

e commencement, duration and termination

e modification, and settlement of disputes.

1. Bill of quantities

2. Specifications

3. Work plan

The contract is signed between the DE, with the DES as his witness, on one hand and the lengthman or group

leader, with hiswitness, on the other. The contract is available as a separate document.
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Organization
MOWTC was originally carrying out its work using force account units. It was found necessary to establish a

separate unit within the organization structures to be explicitly responsible for contracting works.

M easur ements

The evaluation for the work carried out by the contractor is done at the end of every month during an end-of-
month inspection. Thisinspection is carried out by the DE, the particular supervisor, and the contractor to
evaluate the progress in executing the monthly work-plan issued to him. The measurement of the progressis
taken and the measurement sheet is signed jointly by the team, and thereafter is used for processing payment.

Initially two options were left to the DE in effecting progress evaluation work:

e Option 1. Assessment by percentage of work done, with a corresponding payment of the same
percentage of the maximum payable.
e Option 2. Measure the executed work and use approved unit rates to determine the actual payment

due to the contractor.

Experience showed that option 1 was highly subjective and was open to abuse. Option 2 (taking actual

measurements) was finally adopted.

Payment arrangements
The programme is funded entirely by the Government of Uganda, which makes advance payments to the

decentralized accounts, ensuring prompt payments to the contractors.

Expansion of the programme

The expansion of the programme has had the following results:

Y ear Km Cost US
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$ million
92/93 2500 0.7
93/94 5500 1.7
94/95 7500 2.0
95/96 8832 3.2

Training
Training has been mainly on-the-job. However, a number of workshops and short courses have been held for
DEs and supervisors. These training sessions are in addition to the ‘all-together approach’ that brought al the

DEs together for quarterly meetings and seminars at the conception and planning phase of programme.

A comprehensive training programme (available as a separate document) has been started but only on alimited

scale. The principal training requirements for the MOWTC routine maintenance organization is summarized

in the table below.
M anagement levels Training requirements
Level 1: HQ, Regions e Awareness creation
e Policies e Management
e Decisions
Level 2: District e Practice-oriented training
e Planning

e Supervision

Level 3: Site e Practice-oriented training
e Planning

e Supervision

Level 4 : Contractor e On-the-jobtraining

e Implementation
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It is proposed to carry out decentralized training that will cover all personnel involved in the

implementation of the programme. While the Ugandan Government isin a position to finance the local costs,

the central project cost of US$ 172 000 is still outstanding, and includes:

international consultancy to prepare the training materials, set up the first course, monitor and design
follow-up

preparing the contractor handbook

seconding local expert instructors

conducting initial courses, inclusive of training materials, allowances, accommodation, etc. While the
labour-based contracting programme is operating satisfactorily, the training component is still a key

requirement.

Experiences of the programme

The actual output, station by station, ranges from 60 per cent to 90 per cent. Below are some notable

experiences of the programme:

Maintainable Status. The roads have reverted to a maintainable status. Additionally, intervention by
mechanical meansis used as and when the need arises.

Training Programmes. The training component is still a key requirement which needs to be addressed
serioudly for the programme to achieve its objectives.

Unit Costs. Earlier attempts to obtain unit rates through competitive bidding resulted in excessively high
rates. For this programme, the Ministry worked out appropriate unit rates which are reviewed periodically,
as and when there is a need. Theserates are based on the current daily market rates.

Tools. Funds budgeted in the programme should provide tools to ensure availability and quality.
Contractors. Although initially lengthman contractors had a better output, group contractors have picked up
and there is now consideration to expand the contract limit from 10 km to 20 km.

Target group. This programme was targeted at the direct participation of peopleliving in therural

communities along the roads. The Ministry implemented four categories of payment rates applicable to
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different areasin the country. Initially people from towns rushed in hoping to make large profits. The

situation has levelled out, with the programme now more or less attracting the target group.

Future programme

The following matters will be addressed in the future programme.

e The Government intends to enhance the training programme through the different road maintenance
programmes that have started or are about to start, co-financed by IDA, EU, KFW, ODA and ADB.

e The maximum scope for contractorsis to be increased to 20 km in the 1996/97 and ultimately to 50 km in
the 1998/99 financial year.

e Theissue of supervisory transport is being addressed in the different maintenance programmes.

o Following the completion of the restructuring of the MOWTC, recruitment of key staff (e.g overseers and
supervisors) isto be undertaken.

e Small-scale contractors have been encouraged to form an association.

e Planting of treesisto be encouraged.

Fixed unit rate mechanized contracting programme

Planning of the programme

This programme was started in October 1994 and has been ongoing since then.

Basis. According to the new maintenance strategies, all routine maintenance will ultimately (by the year 2000)
be carried out by contract. Another strategy isaimed at capacity-building through devel oping local

contractors. This programme was started to fulfil these two strategies.

Planning phase. The planning phase occurred during the period June to September 1994 when the following
were carried out:
o Unit rates were developed and approved by the central tender board. These were based on recent and

ongoing contracts, and rationalization through the engineers estimates.
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Intending contractors were prequalified and placed in the following classes by the Ministry and the central

tender board:
Class nit of contract mber of prequalified
59%) contractors
A D 000
B D 000
C 000
D 000

e Candidate roads were surveyed, leading to Bills of Quantities.

e Specia contract documents were devel oped.

Programme activities
This programme is targeted at developing contractors to carry out routine mechanized maintenance. Activities
include grading, drainage repairs, spot regravelling on unpaved roads and pothole patching and shoul der

repairs for paved roads.

Procurement of contractors
The chief road maintenance engineer selects the contractors on the basis of the prequalification and track
record of bidding contractors. An offer is given to the selected contractor, and if the contractor accepts the offer

acontract is signed between the contractor and the Ministry, represented by the engineer-in-chief.

Equipment
In an effort to offer affirmative support for the emerging contractors, MOWTC adopted a policy whereby
contractors can now hire idle equipment. Thosein a position to repair broken-down equipment can repair,

hire and utilize the equipment for a given period to offset the repair costs.

Contract documents
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Simplified contract documents were specially developed. FIDIC conditions of contract are still applicable with

appropriate adjustments given through particular conditions of contracts

M easur ement
Supervision is carried out by the DE, and payment is made against actual work performed, measured by the DE

and certified by the chief road maintenance engineer, and the finally engineer-in-chief.

Outcome of the programme
The programme, has been extremely successful. It has been used to maintain atotal of 492 km (123 km paved
and 369 km unpaved) at a cost of about US $ 1.4 million. In the process nine contractors have been engaged,

some of whom have shown good potential to develop. The outcome of the 1994/95 programmeisillustrated

bel ow:

Activity Programmed Achieved Total gost
quality quality US $ million

Pothole patching and shoulder 172 123.2 0.15
repair
Light grading 273 273 0.80
Heavy grading (inc. spot 96 96 0.45
regravelling)

I mprovementsto the programme
The programme, which had a limited scope, is to be expanded for the maintenance of about 2000 km in the
1995/96 maintenance programme. The unit rates have been reviewed and some articles that were missing from

the current contract documents have now been included.

Feeder roads project

Policy direction
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The palicy direction of the Ministry of Local Government is more or less the same as that of Ministry of
Works, Transport and Communications, but with different targets for attaining local contracting capacity. The
Ministry has among its objectives the introduction of |abour-based methods of road maintenance and feeder

roads rehabilitation, wherever they are more cost effective.

Project data
Thisis part of the feeder roads component of the transport rehabilitation project. It isfinanced by IDA, NDF
and CRU. The value of theworksis US $ 8.7m over afour-year period starting in 1995. The annual turnover

for a typical contractor isin the range of US $ 240,00 for rehabilitation works of about 20 — 25 km.

Planning of the programme
Thisisatypical donor-supported project whose planning started way back in 1992, culminating in the

launching of the project in January 1995.

Project activities

The relevant project activities include rehabilitation of 680 km and maintenance of 880 km of feeder roadsin
the four districts of Mbale, Kapchorwa, Tororo and Pallisa, Eastern Uganda. The project proposes to use
labour-based methods in combination with light equipment, e.g. farm tractors, trailers, pickups, motorcycles,

pedestrian rollers, etc.

Technical assistance has been provided to steer the programme. Notable in the technical assistance

team are local expert staff.

Procurement of contractors

Interested contractors who apply after advertisement in the press are short-listed for training. Work is given to

selected contractors who are successful in the training programmes.

Equipment
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The project attempts to address the main constraint on contractors — the lack of equipment — by procuring the
necessary equipment and tools. A financing/leasing company will be formed and will be responsible for the
leasing of equipment. The leasing company will also be linked to alocal bank which will handle payments and
provide working capital to contractors. This leasing arrangement has been a highly motivating factor to the

aspiring contractors.

Contract documents

The consultant is to produce appropriate contracting documents.

Training

The programme has an elaborate training programme which the consultant is currently finalizing. Broadly, the

contractor-training will take the following form:

e two weeks introduction on a construction demonstration site

o four months of intensive training on selected sites

e continuous training on maintenance activities.

Current status

Theproject isin itsfirst year of operation, which will consist mainly of training.

Conclusion

Labour-based technol ogy has been firmly accepted in Uganda by all parties concerned. The programme has

been received with particular enthusiasm by the contractors. The labour-based approach offers much-needed
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extraincometo therural dwellers and evolves a sense of ownership resulting in a protective attitude towards

theroad structure.

The different levels of contracting that exist offer a chance for the contractor to develop gradually up

tothelevel of local competitive bidding.

The Uganda programmes have a very high level of funding by the government which has increased

gradually over the years. This augurswell for the sustainability of the small-scale contracting programmes.

Indeed, the implementation of the already-declared government privatization programme will ensure

more opportunities for the private contracting sector.
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Annexel

Road Maintenance Strategies

In line with the road maintenance policy, the following progress on road maintenance strategies has been

achieved.

e Awareness campaign

— awareness campaigns that commenced in 1990 are to continue.

¢ Road maintenance financing and disbursements

— aroad maintenance fund operated outside the traditional government will be established

— astudy was ingtituted by GTZ; government is yet to take a firm decision on the recommendation to

establish the fund

— road maintenance project accounts were opened in al districts in the 1992/93 financial year.

¢ Road maintenance operations

— routine manual maintenance operations are executed through small labour contracts

— mechanized routine maintenance operations will increasingly be undertaken by contract. Works of
an emergency nature will be handled by force account units. These unitswill be task-oriented.

Appropriate performance allowances have been introduced for these force account operation units.

— periodic maintenance, rehabilitation and reconstruction works are undertaken by mechanized

contractors.
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e Capacity building
— plant hire pool: a study to determine the scope of investment and other modalities to do

with its establishment and operation is currently in progress.

— training: to address the acute shortage of technical and management skillsin the local
congtruction industry, vigorous training programmes have been mounted to ensure that by
the end of 1998 the industry will be equipped with adequate numbers of technicians and
managers. Practical training of plant operators and mechanics will be imparted by means of a

training production unit (TPU) which has already been established.

e Ingtitutional reform
— an autonomous road authority will be established. Prior to its establishment, a study to define the
authority will be mounted, and appropriate legidation put in place. This study is dependent on a
decision on the road fund yet to be taken by government, since aroad fund is essential for aroad

authority.
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Annexe 2

MINISTRY OF WORKS. TRANSPORT AND COMMUNICATIONS

LENGTHMAN/ LABOUR GROUP CONTRACTS PREQUALIFICATION FORM

ROAD LINK FROM KM TOKM

1. Name of group leader/lengthman

2. Sex 3. Age

N

. Village (RC 1) Parish (RC 11

RC Il

5. Previous experience in road maintenance.

6. List the names of your labour group, stating age and sex.

Name Sex Age
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7. Ligt the road-maintenance hand tools that you have (hoes, shovels,

axes, pangas, €tc.)

8. Do you have a bank account? If so, which bank?

9. Signature of group leader/lengthman

10. Recommendation by the RC 111 Chairman

For Official use only

11. Supervisor’sremarks:

12. Action taken :

13. District engineer:

14. District executive secretary
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Chapter 11

From dependency to autonomy: an
Afrocentric approach to small-scale
contractor development

In South Africa.

J. Ward
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The primary task of a development programme is to help the client system
to increase its control of its environment
(including the local physical environment and
the external environment that comprises
the wider socio-economic-political system).

Eric Miller*

Background - a legacy of autocracy

During the late 1960s and early 1970s, South Africa’s construction industry was decidedly Eurocentric. White
contractors competed comfortably among themselves for most types of work within arelatively protected
economy. Site supervision was, for the most part, carried out by ‘old-styl€ white general foremen who were
considered by their employers to be highly experienced in controlling the black labour force.? What did this
mean in practice? The supervisory style utilized by these foremen was implicitly based upon what Douglas

McGregor described as ‘ Theory X: the traditional view of direction and control’.
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Theory X

1. Theaverage human being has inherent didlike of work and will avoid it if he can.

2. Because of this human characteristic of didike of work, most people must be coerced, controlled, directed,
threatened with punishment to get them to put forth adequate effort toward the achievement of

organizational objectives.

The average human being prefersto be directed, wishesto avoid responsibility, has relatively little

ambition, wants security above all.?

In practice it was often worse than the application of an outdated management theory, and the
behaviour was frequently brutal and racialistic, although at that time it would have been considered by most
contractors to be the norm. Whatever the ratio of foreman-brutality to output-achieved might have been, there
was, in this apartheid-driven system of productivity management, atotal lack of humanity in the methods

employed for achieving maximum productivity from the workhorse.

Thus although South Africa has considerable assets in terms of technical skills and an impressive
range of academic and professional ingtitutions, it also has a good deal to learn from the post-colonial
experience of other African countries. In these countries, partly as an outcome of successive aid programmes
managed by organizations and individuals chosen for their commitment to a non-racial approach, construction
managers from different racial backgrounds gradually came to learn that training and entrepreneurial
development has to be adapted to suit the African environment. They also cameto realize that the small-scale
contractor is the backbone of the emergent Afrocentric construction industry. They understood that the
requirement for the African contractor to adapt to a Eurocentric construction environment is not an option to

be considered. In short, a more appropriate set of assumptions are those set out in McGregor’s Theory Y.
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Theory Y

1. Theexpenditure of physical and mental effort in work is as natural as play or rest

2. External control and the threat of punishment are not the only means for bringing about effort toward

organizational objectives.

3. Commitment to objectivesis afunction of the rewards associated with their achievement.

4. The average human being learns, under proper conditions, not only to accept but to seek responsibility.

5. The capacity to exercise arelatively high degree of imagination, ingenuity, and creativity in the solution of

organizational problemsiswiddly, not narrowly, distributed in the population.

6. Under the conditions of modern industrial life, the intellectual potentialities of the average human being are

only partially utilized.*

A New South Africawas born in April 1993, and the anachronism of the ‘old-styl€ general foreman
isno more. In the New South Africa, knowledge gained in emergent Africa can help with the reconstruction
and devel opment of the construction industry, with particular emphasis on the small-scale sector. Construction
professionals working in the non-racial devel oping countries on the African continent have learned a great
deal about the Afrocentric construction environment — the environment in which the small-scale contractor
must make his, or her, living. They have learned ways by which small-scale construction entrepreneurs can be

assisted in their efforts to achieve success.

Although the corpse of apartheid has been nailed firmly into its coffin, its ghost still walks, and will

continue to walk until the attitudes of the (predominantly white) senior management in the South African
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congtruction industry change. Thisis particularly true of the small-scale construction sector. The construction
industry is still very much under their control. With few exceptions, the methodol ogy used in the training of
small-scal e contractors too often smacks of the consequences of apartheid and isolationism on the construction
sector. In principle, senior management may welcome contact with the rest of Africa. But the reality sometimes

paints a darker picture of defensiveness bordering on xenophobia.

This paper, with its criticisms, suggestions, proposals and recommendations, has been prepared from
information gained over athree-year period of living and working in the New South Africafollowing a
developing involvement in contractor training as a training adviser on technical co-operation projectsin
Lesotho, Vanuatu and Ghana. It is based on formal and informal discussions with representatives from the

various sectors and sub-sectors of the construction industry, although the opinions are my own.

Emerging into independence?

Under the apartheid regime the black contractor was constrained by racially biased restrictions to such an
extent that normal development was impossible. Despite this despotic restriction of entrepreneurial spirit, the
small-scale black contractor achieved some degree of emergence, particularly in thefield of black-owned
private housing devel opments within the restricting township boundaries. Another route of emergence was for
a black contractor to become a sub-contractor to a white contractor, often a‘front man’ (hardly ever a ‘front

woman’). This gave the African limited access to work in the white residential areas.®

It istherefore important to realize that, while all black contractors are described as being ‘emergent’,
several hundred of them have been ‘emerging’ for up to 40 years. Many are, and always have been, contractors
in their own right, who will take sub-contracts only when thereis no alternative. It is also important to
differentiate between small-scale contractors and sub-contractors, since the latter will inevitably continue to be
dependent on main contractors. The aspirations of the majority of small-scale contractors are simple and easy

to understand, and they can be readily summarized in one major anticipative statement:
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Small-scale contractors wish to be independent operators®

In order to achieve this goal they realize that they have a great need for certain aspects of construction
management training. They wish to be able to compete with the white contractors, in all residential areas, in
all sub-sectors, and at all times. Small-scale contractor training programmes must therefore contain alarge
element of confidence-building, until there is arealization that they are capable of standing on their own fest,
not requiring hand-outs and patronage from white contractors in the form of poorly paid |abour-only sub-

contracts.”

Sub-contractors, on the other hand, have different aspirations, and consequently different training
needs. Their immediate goal is to be employed at a reasonable rate of remuneration, usually task-based or
piecework-oriented.? Although they may be describe themselves as being self-employed, they are controlled by
superior management forces in the form of main contractor supervisors who control their productivity, main
contractor stores personnel who control their material supplies; and main contractor site clerks who control

their cash flow.

Thereis avery basic difference between the small-scal e construction entrepreneur and the sub-
contractor. The former will set thetask in order to increase the productivity of the workforce and expect to
profit from the application of this management skill. The latter will have the task set by the main contractor,
with effective dependency since responsibility for key decisions — and the bulk of the resulting profit — goesto
the main contractor. Asitstitleimplies, this paper is primarily concerned with developing contractors rather

than sub-contractors.

Creating an enabling environment
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The present Eurocentric construction environment should be altered in order to make it more enabling for the
black contractor. In order to make this paradigm shift it is necessary to enumerate the ethnic and cultural
differencesthat exist between black contractors and other racial groups operating in the South African

construction industry.’

Listening banks— do they exist? Thereis a strong feeling among small-scale black contractors that
commercial banks always lend to white contractors, but seldom lend to black contractors.’® While they
understand the constraints under which the bank managers have to work when assessing |oan applications, the
small-scale black contractors are convinced that there exists an element of racial discrimination which
influences the decision of the white bank manager.** Few, if any, current South African-based training courses

for small-scale contractors adequately address the issue of acquiring financial backing.

Constrained by collateral: While the commercial banks prefer collateral to be of the ‘bricks and mortar’ kind,
many small-scal e contractors may own sizeable areas of land and/or small dwellings. White contractors would
tend to be owners of larger, more substantial dwellings on comparatively small plots. During the apartheid era,
the Group Areas Act effectively barred blacks from owning property in the more up-market areas favoured by
the finance companies. African wealth is often measured in terms of cattle or other agricultural possessions,
such asfruit trees, which are not acceptable as collateral. Ownership of a Mercedes-Benz isthe current trend

among the affluent.*?

Earning authority: Authority is no longer automatically invested along with the possession of a white skin. It
has to be earned. Africans invest their peers with authority for different reasons, such as age, experience,

ability and self-control.

External influences: Pressures peculiar to the African environment must be taken into consideration. These

include family and ethnic tribal loyalties, particularly where the extended family is concerned. They may also

include involvement in palitics.
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Top-down training: Illiteracy isnot asign of lack of intelligence. Patience and effective communication skills
are demanded of trainers. Training materials and methodol ogies that are condescending and patronizing
towards the disadvantaged recipients are to be strongly discouraged, even condemned. Black contractors do not
need to be over-protected. Most project-based methods of contractor training have training and devel opment
methodol ogies that cocoon contractors to such an extent that they have little opportunity to use their own
initiative. Thisform of training has never been used in the past to devel op small-scale white contractors, so
why it should now be used to develop small-scale black contractorsis an enigma. The fact that the majority of
white trainers may not realize that their methods can be seen as patronizing, condescending and racialistic

strengthens the case for the use of Afrocentric trainers and training materials.™

Inappr opriate standards:. ‘Colonial’ standards are inappropriate. The European concept of what type of

dwellings Africans choose to inhabit is often proved to be wrong. Urban dwellers do not, as arule, choose to

livein adobe khayas, plain cinder block houses with sheet roofs, or prefabricated buildings.**

To summarize, an Afrocentric enabling environment requires:

e easier access to bank finance

o different forms of collatera

e arevised mandate for the investing of authority

e cognizance made of external influences on contractors

e acceptance of individuals for training on the basis of experience rather than academic qualifications, and

the use of an appropriate training methodol ogy

e building and construction standards and specifications based on African ideals, not on European imports.
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Appropriate training methodologies

Accomplishing a complete change in the business environment affecting the South African construction
industry is sure to take a very long time, but that is no reason to delay the conceptual change required in the
present training methodol ogy. To do this, decision-makers must first acquire sufficient humility to learn from
others. There are various management programmes and courses for small-scal e contractor devel opment that
have been developed in Africa which could be readily adapted to suit the ethnic South African construction
environment. This programme must have the endorsement, patronage, sponsorship and support of the South
African Government for it to succeed.™ In order to achieve this, existing parameters of accreditation should be
widened. The pre-programme assessment of candidates for training should concentrate more on experience and
less on academic ability; more on entrepreneurial flair and less on financial stability; more on aptitude and less

on a stereotyped character.

Conclusions

A. The South African construction industry

In South Africa, the construction industry is predominantly in the hands of medium and large-scale enterprises
which are mainly owned and controlled by the white sector of the population. It is therefore essential that any

contractor development programme addresses the following key issues:

o Redressing the previous political dispensation which favoured the creation of white-owned businesses,

policies such as job reservation, disparities in education standards and associated funding level s between

different population groups.
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Refocusing the structure of training in the industry which has largely been aimed at improving skillsin the

technical field to produce quality workers/'employees for major conventional contracting firms.

Recognizing that the small-scale sector of the construction industry is not only a significant source of direct
employment, but is also a sector that contributes, through its wide range of operations and labour-based
projects, to the growth and devel opment of virtually all other sectors of the industry where |abour-based

methods are able to be adopted.

Meeting the overwhelming need for the provision of roads into, and infrastructure within, communitiesin

order to serve those millions of people who have been disadvantaged for decades.

Focusing on the small-scale construction entrepreneurs, from both the formal and the informal sectors, who
make up the largest percentage of contractors, and arein need of assistance to help them organize and
develop their enterprises so that they may assume their rightful role and fulfil their potential in the labour-
based sector. Thereis avast need for the Afrocentric-oriented training of participants in the labour-based
sector of the construction industry in South Africa, in order to ensurethat it will be able to meet the

demands that will be placed upon it during the period of reconstruction and devel opment.

. Initiativesto support the growth of small-scale contractors

Contractor training should place a strong emphasis on confidence-building, in order to encourage

independence among black small-scale contractors and counteract the ravages of apartheid.

Small-scale contractors should be encouraged to take more responsihility for contract management at an

early stage.

A project management or development team should avoid exercising excessive control (materials purchase,
task-setting and so on) over the contractor’ s legitimate operations and encourage an early exposure to the

busi ness environment.
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e Training advisers should differentiate between sub-contractors and small-scal e contractors and adjust their

training methodol ogies accordingly.

e Training methodology linked to productivity on site must never be allowed to exploit small-scale

contractors or sub-contractors.

o Efforts should be made to encourage commercial banks to become more small contractor-friendly .

e Trainerswho are not ethnic Africans should attend training-of-trainer programmes which teach non-

condescending and non-patronizing methods of communication with small-scale black contractors, sub-

contractors and community contractors.

e Training materials must be practical, with action exercises that call upon the contractors site experience

for a solution.

e There should be a minimum of lecturing by trainers and a maximum of group work by participants.

e Contract documents, specifications, designs and choice of building materials should be made more

Afrocentric.
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Chapter 12

Institution building for small scale

contractor development

In South Africa

J. Ward
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Background

During the 1960s and 1970s, black contractorsin South Africa were constrained by racially biased restrictions
to such an extent that normal development was impossible. Despite this despotic restriction of entrepreneurial
spirit, the small-scale black contractor achieved some degree of emergence, particularly in thefield of black-
owned private housing devel opments within the restrictive township boundaries. Another route was for a black
contractor to become a sub-contractor to a white contractor, often a ‘front man’ (hardly ever a‘front woman’).

This gave the African limited access to work in the white residential areas.

While all black contractors are described as being ‘emergent’, several hundred of them have been
‘emerging’ for up to 40 years. Many are, and always have been, contractorsin their own right, who will only
take sub-contracts when there is no alternative. It isimportant to differentiate between these small-scale
contractors and sub-contractors, since the latter will inevitably continue to be dependent on main contractors.
The aspirations of the majority of small-scale contractors are smple and easy to understand, and they can be

readily summarized in one major anticipative statement:

Small-scale contractor swish to be independent operators

Seeking autonomy

In the view of Eric Miller, the primary task of a development progranme isto help the client system to
increase its control of its environment (including the local physical environment and the external environment
that comprises the wider socio-economic-political system). In order to achieve this goal of real autonomy,

black contractors must be helped to a stage where they are able to compete on equal terms with white
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contractors, in all residential areas, in all sub-sectors, and at all times. Small-scale contractor training
programmes must therefore contain a large element of confidence-building as well astechnical and business
training, to help them realize that they are capable of standing on their own feet, not requiring hand-outs and

patronage from white contractors in the form of poorly paid labour-only sub-contracts.

Sub-contractors, on the other hand, have different aspirations, and consequently different training
needs. Their immediate goal isto be employed at a reasonable rate of remuneration, usually task-based or
piecework-oriented. Although they may describe themselves as self-employed, they are controlled by superior
management forces in the form of main contractor supervisors who control their productivity; main contractor
stores personnel who control their material supplies; and main contractor site clerks who contral their cash

flow.

Thereis a very basic difference between the small-scal e construction entrepreneur and the sub-
contractor. The former will set thetask in order to increase the productivity of the workforce and expect to
profit from the application of this management skill. The latter will have the task set by the main contractor,
with effective dependency since responsibility for key decisions — and the bulk of the resulting profit — goesto
the main contractor. Asitstitleimplies, this paper is primarily concerned with ingtitutional experiencein

developing contractors rather than sub-contractors.

Khuphuka: a case study

Khuphuka is a non-governmental, non-profit organization that was established in 1992 to assist in the
development of disadvantaged communities throughout the province of KwaZulu Natal, although mainly
within the Durban Functional Region (DFR). Khuphuka fulfils its development role primarily through a range
of human resource devel opment and training interventions, by facilitating the establishment of community-
based facilities, and by stimulating job creation opportunities. With avail able statistics indicating that the rate

of unemployment in the DFR isin the vicinity of 55 per cent, the absorptive capacity of the formal employment
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sector islow, so Khuphuka has concentrated mainly on encouraging employment opportunitiesin the

community development and micro-enterprise (‘informal’) sectors.?

Khuphuka offers awide range of skills training, including bricklaying, carpentry, plastering, plumbing,
painting and decorating, and el ectrical installation trades. The approach can be described as *training-through-
production’ using competency-based modular training (CBMT), and isimplemented in a manner that
integrates training into the production environment so that trainees practise their newly-learnt skills and attain
industry norms and standards. Training is offered both on site and at Khuphuka' s headquarterstraining facility
in Congella. Because it also operates production units, with clients and customers determining quality

standards, the *training-through-production’ methodol ogy ensures that real competencies are achieved.

Training for self-employment

Project-based training to enable local people to work on development programmes such as clinics, schools, and
roads will not necessarily enable them to abtain sustainable long-term employment. Training for these projects
generally focuses on vocational and technical skills rather than the skills needed to establish and manage a
small enterprise. In the light of the levels of unemployment in the country, it is not realistic to assume that
many of these people will be able to obtain employment in the formal sector. Moreover, the nature of these
projects means that employment is obtainable only during the limited period of construction, as the people
employed on the project are eventually retrenched and there is no continuing demand for their limited skills.
Khuphuka believes that enterprise training is also required to assist them to create jobs for themselves utilizing
the technical skillsthat they have learned. Self-employment isthe only realistic chance most of these people

have of ensuring that they get sustainable jobs.

Based on varied experiencein facilitating non-formal education and development, Khuphuka has

concluded that the training needs of local ‘grass-roots’ participants (as opposed to their formal education

needs) appear to lie at three generic levels:
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o the need to equip community groups with the organizational and managerial skillsto control their own

development competently, as well as to establish appropriate institutional structures

o the need for technical skillsto encourage local peopleto facilitate job-creation opportunities, to enable them
to assimilate various technol ogies competently, and to construct and maintain community and other

facilities (such as meeting halls, houses or school classrooms)

o the need for business skills (how to operate a business, bookkeeping, marketing skills and so on) to enable
local people with the necessary technical skills to provide job opportunities for themselves on a self-

employment basis.

The construction industry offers a good range of small-scale enterprise opportunities for people with a good
mix of basic technical and business skills. Building sub-contracting, electrical construction installations, and
cement block production are but a few of the entrepreneurial opportunitiesthat arisein thisregard. In thislast
area graduates with recently developed technical skillswould be well placed to create sustainable job
opportunities for themselves. Khuphuka' s Enterprise Devel opment Programme seeks to enabl e sel ected

individuals and groups to gain access to appropriate training and support services.

The enterprise development programme (EDP)

With the emphasis of the Government of National Unity’s Reconstruction and Devel opment Programme (RDP)
being on the built environment, a range of community devel opment projects (such as clinics, community
centres, créches, housing and schools) need to built, as far as possible by local people. The EDP aimsto help

local people undertaking such projects, as well as providing material inputs. Khuphuka specifically appreciates
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the need for people to have access to arange of enterprise development training systems and methodol ogies to
suit the special needs of small-scale construction and manufacturing enterprises. With these needsin mind,
Khuphuka plans to develop a range of services to support its proposed training, consultancy and advisory
activities for the small and micro-enterprise sector in general, and the small-scal e construction and

manufacturing sector in particular.

Khuphuka recognizes that training alone is not enough and, once trainees graduate from training
programmes, Khuphuka' s production units provide a temporarily protected market by using producer groups as
sub-contractors in their operations until they are able to stand on their own. Support to these groups could
include advice on sources of funding, organizational development, further training in both technical and
business skills, co-operative buying schemes and access to markets. Sub-contracting also enables Khuphuka to

take on larger contracts, thereby increasing its production and training capacity.

Training young adults

Thetarget group is young adults (defined as peopl e between the ages of 18 and 35) from disadvantaged
backgrounds (of whom 30 per cent in total should be women) who often already have alevel of technical skill
(such as bricklaying, welding or carpentry) and have a desire to establish and/or to grow their own business.
Khuphuka focuses specifically on supporting the establishment and growth of manufacturing enterprises
(making items such as tables, cement block moulds, and light fittings), construction enterprises (small
contractors and sub-contractors in both the building and civils/infrastructure fields), and service enterprises
(such as domestic appliance repairs and building maintenance). While retail and small wholesaler enterprises
generally have fewer barriersto entry (requiring little in the way of technical skills, alow asset base, less
working capital, and so on), the scope for achieving sustainable employment growth in petty commodity

trading is generally very limited.

The general profile sought by Khuphuka in emerging enterprisedentrepreneursis as follows:
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e mainly individuals (although about 5 per cent could comprise community co-operative ventures)

e atarget gender balance of 70 per cent male and 30 per cent female (although a 50-50 split would be ideal)

e astrong urban bias (80 per cent urban to 20 per cent rural)

o the mgority of the enterprises assisted should be related in some way or another to development projects
such as schools (where, for example, a cement block enterprise has been established), aroad (where, for
example, a community gabion production co-operative has been assisted), or a bus-shelter project (where,
for example, a metal work group has been established)

o about 40 per cent of the enterprises in manufacturing, with a similar proportion of construction contractors,
about 10 per cent wholesalers or retailers, with the remaining 10 per cent representing a mix of services,
other commerce, and so on

e mostly non-formal and unregistered (up to 80 per cent), with not more than 20 per cent formal, licensed,

and tax-paying businesses.

An integrated programme

In terms of practical project-specific support, there are often opportunities to manufacture material items such
as concrete block, bricks, door and window frames, and pine-batten doors. These enterprises can then be left as
going concerns after the project is finished. Khuphuka aims to provide or co-ordinate the following five

functionsin an integrated programme.

Business and enterprise training

This comprises a range of business courses for individuals and groups with differing levels of formal education

and operating in different sectors, such as bookkeeping, costing and pricing, customer relations and business

financing.

Small-scale loan and revolving credit facility.
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Access to finance (by both the formal and non-formal banking systems) isfacilitated by co-ordinating support

to emerging and small enterprises. It is envisaged that the provision of small loans to specific graduate trainees
(particularly those with proven technical expertise but little collateral) will be made available through access to
revolving credit. It is envisaged that, subject to safeguards, such credit will be increased as the previous amount

isrepaid and the business demonstrates financial responsibility.

With respect to entrepreneur finance, Khuphuka intends to:

e assistin establishing credit lines for small-scale enterprises (especially in the construction and
manufacturing sectors). Thiswould enable small contractors to have access to funds for initial seed capital
aswell asto meet surety requirements, and could take the form of a revolving fund

o locate and interact with local small enterprise financing agencies

e providefinancial consultancy, advisory and counselling services.

The criteriafor accessing loansis set by the financial institution, but a recommendation on the individual or
group concerned can be provided by Khuphuka on the basis of their achievements in production-based
training. Individuals wishing to acquire aloan should in general have completed a relevant business course,
have compiled a suitable business plan for the enterprise, have paid their training course fees punctually, and

have a bank (savings) account.

Enterprise information and support service

Khuphuka has found that emerging businesses frequently lack a reliable source of advice to deal with specific

problems, such as the contractual implications of signing a lease agreement, negotiating a bank overdraft, or

industrial relations. Thusit plansto provide an advisory service, by telephone in the first instance, backed up

by a small documentation centre and research in the form of needs-analysis studies.

Enterprise projects
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It aimsto Initiate and co-ordinate the establishment of a range of co-operative and other enterprises. These
projects will relate largely to material inputs on building and infrastructure projects, and could include such
enterprises as cement block and brick yards and the manufacture of wooden and/or metal door and window

frames.

Contractor training and development programme

The object of this programmeis to enhance, through training and mentoring, the management skills of small-
scale construction entrepreneurs, enabling them confidently to become a part of the reconstruction and
development of the revitalized construction sector. In essence, this provides the four above-mentioned
functions (business training, facilitating access to business finance, one-on-one consulting and advice, and
facilitating sub-contracting and other enterprise projects) in a sector-specific sub-unit, as well as devel oping

and implementing a ‘train-the-trainer’ programme so that skills devel opment can be facilitated country-wide.

Conclusions

Theingtitutional and project casesillustrate the capacity of a new NGO to react flexibly and rapidly to national
problems and opportunities. Khuphuka seeks to be entrepreneurial in its approach to helping emerging
entrepreneurs, drawing upon existing national and international training material and experience whereit is

available, and working in partnership with other agencies wherever possible.

This approach meets the key concerns regarding contractor support agencies which isthat ‘ingtitution
building has become a popular pastime among development agencies, but costly bureaucracies are easier to
create than to kill’.> Perhaps the overwhelming advantage of the NGO vis-a-vis the public sector agency is that
it ends quite ssimply when the flow of resources dries up. It is therefore forced to be entrepreneurial in seeking
out new opportunities once the current demand for its servicesis met. Because NGOs generally lack a
guaranteed long-term source of income, they are by nature client-oriented, and hence teach their client

entrepreneursto be client-oriented by example. It istoo early to judge whether Khuphuka will be successful in
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working itself out of ajob, but it does at least start with the advantage of recognizing that itstask isto enable

its client entrepreneurs to achieve autonomy.
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Annexe A

The Winterveld Presidential Project

J Ward
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Project Case Study - The Winterveld Presidential Project

The application of Khuphuka's approach to enterprise development is exemplified by a current project to
deliver potable water to dwellings in the disadvantaged area of Winterveld. In line with the government's
Reconstruction and Devel opment Programme and the Public Works programme, the project aims to maximize
job creation. Since this project is concerned with the laying of a pipeline throughout the township, jobs are

created through the excavation and backfilling of pipe trenches, using labour-based technol ogy.

The objective isto improve the living standards and quality of life of the community of Winterveld

through:

e development of human resources, by training new entrants to the construction process and existing small-

scal e contractors within the community

o facilitating their entry into the formal construction contracting process

e enabling them to acquire the skills necessary to become proficient and self-supporting engineering

contractors

e creating appropriate and cost-effective employment opportunities in the construction process

e congtruction of the water supply schemein Winterveld.

The programme has four main objectives:

1. Toenable contractors to submit realistic tenders for construction contracts on the project.
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2. Toimpart practical construction management skills to contractors, so that they can better organize their

companies to become profitable.

3. Todeliver appropriate skills and develop entrepreneurs in the community to sustain the project and job

opportunities.

4. To expand the future prospects of the contractors, particularly in the labour-based sector, by imparting to
them the confidence, knowledge, skills and experience to bid for future contracts outside the Winterveld

Residential Area.!

Recognizing the need to facilitate entry into the construction process by external participants aswell as
members of the Winterveld community, it was decided that there should be five progressively more testing
levels of contract, A to E, the last being conventional construction contracts, see Table 1.2 Another feature of
the project was a partnership approach, with complementary objectives recognized both by the project

managers and the participants in the programme, as described in Table 2.
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Table1 Winterveld: Preliminary contract levels and conditions

skills. Credibility with financial

ingtitutions.

Level  Assessment of skillsand Maximum contract valuein rand Performance
experience ($1.00=R 3.65) guar antees

A Some ability to organize. Cost of labour component, including Not required
Limited artisan skill. contractor's mark-up and prdfit, to a

maximum value of R 10 000.

B Established artisan. Cost of labour component, including Not required
Civil engineering ganger, contractor's mark-up and prdfit, to a
chargehand, gang boss. maximum value of R 40 000.

C Advanced gang or trade Total contract price, to amaximum value  Not required
managerial ability. of R 250 000.

D Advanced general management  Total contract price, toamaximum value 5 per cent of
ability. Commercial experience.  of R 850 000. contract price.

E Advanced construction Total contract price, to amaximum value 10 per cent of
management ability. Marketing  of R 2 500 000. contract price

Table2 Winterveld: Complementary needs of Project Management and Contractors

217




Needs of project management

Needs of contractors

1. To deliver approximately 130 successfully
completed contracts, to atotal value of R 35 million,

within an 18-month project period.

2. To have the majority of these contracts executed
by existing and emerging contractors from the
Winterveld residential area, with the remainder
executed by disadvantaged contractors from the

townshipsin the immediate vicinity.

3. To support and encourage contractors to reach
higher levels of classification throughout the project

period.

4. On the completion of the project, to select
mai ntenance contractors for the upkeep of the water

reticulation service.

5. To give to those people previoudy excluded, the
opportunity to enter the field of labour-based

construction.

1. Tolearn how to prepare and submit project-

specific tenders.

2. Tolearn how to prepare and submit standard
and non-standard contract tenders, falling outside

the scope of the project.

3. Todevelop skillsin:

e Contracting

e Administration

e Money management

e Construction management

o Materials management

4. To become part of the eventual operation and

maintenance of the newly established services.

5. To build confidence in the ability to compete on
an equal footing with conventional contractors,

and to gain commercial credibility.
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A phased training programme

The training programme was planned in two phases, the first of which was project-specific while the
second phase was designed to provide the participating contractors with the skills that would be needed to

compete in the open market.

Phase 1: Enabling contractors to submit realistic bids for Winterveld-specific contracts. In order to achieve
this, training materials and methodol ogy were based on contractor classification requirements from level B to

level D, under the following sub-headings:

e documentation

e conditions of contract

e job specifications

e (quality control

e tender preparation and submission
e tender adjudication

e responsibilities of contractors

e responsibilities of project management.

The Phase 1 courses were designed so as to be capable of being repeated as required throughout the duration of

the project, so that the contractors could be progressively upgraded.

Phase 2: Thiswas the major component of the business/construction management skills training for
contractors at classification levels B, C, and D. Training methodol ogy focuses on interactive group
participation, so that the experience of the more senior contractors can be passed on to their emerging

counterparts.
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Thetrainers used the ILO Improve Y our Construction Business (I'Y CB) training material, which the
author had contributed to as co-author and had field tested during a period as chief technical adviser on an ILO
field project in Ghana.® This material was specifically designed to suit small building and public works
contractorsin low- and middle-income countries, and lends itsalf to the highly participative approach which

was preferred. It consists of the following titles:

1. Pricing and Bidding. Workbook and Handbook*
2. Site Management. Workbook and Handbook5
3. Business Management. Workbook and Handbook®

Thelevel of impact of the learning methodol ogy was closely monitored, based on the training assessment form
illustrated in Figure. 1, so that continuous improvement can be achieved through reassessment of needs on an

ongoing basis.
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Figure 1 Training Impact Assessment Form

TRAINING METHOD General Organized Learning new Application on
awareness of new | knowledge of sKills thejob
skills underlying
concepts and
theory

Presentation and description of
new skills (e.g. lectures, site

visits)

Modelling the new skills (e.g.

demonstrations)

Practice in smulated setting

(e.g. action exercises)

Feedback on trainee
performance in simulated and

real settings.

Coaching and hands-on

assistance on the job.

Sour ce: Ray Bolam

The ddlivery of knowledge and the acquisition of new competencies was just the first stage of the

learning process. Once these were successfully achieved, the next stage was the transfer of the theory learned to

the actual managing of the contract. The final stage was a decision on whether the contractor was competent
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enough to be advanced to the next classification level, which was made jointly by the training manager and the

construction manager.
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