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i . . 

The World Employment Programme (WEP) was launched by the international Labour 
Organisation in 1969, as the 110’s main contribution to the international Dewelopment 
Strategy for the Second United Nations Development Decade. 

The means of action adopted by the WEP have included the following: 
- short-term high-level advisory missions; 

- longer-term national or regional employment teams; and 

- a wide-ranging research programme. 

Through these activities the IL0 has been able to help national decision-makers to 
reshape their policies and plans with the aim of eradicating mass poverty and 
unemployment. 

A landmark in the development of the WEP was the World Employment Conference 
of 1976, which proclaimed inter alia that “strategies and national development plans 
should include as a priority objective the promotion of employment and the satisfaction 
of the basic needs of each country’s population”. The Deofaration of Principles and 
Programmeof Action ddopted by the Conference will remain the cornerstone@ WFP tech- 
nical assistance and research activities during the 1980s. 

This publication is the outcome of a WEP project. 
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IR 1974 the ministry of Uoiks of Kenya initiated a major rural 

road-building programme. The Rural Access Roads Programme (RAW l 

as it vas cEllc!d, vas intended to provide all-year farm-to-market 

access throughout Kenya. The 14,000 km of road to be built v0uia 

increase by 25 per cent the length of road in Kenya. Uhilst the 

Programme vas a major undertaking in itself, it vas ths manner of 

its execution that uas to be particularly novel and significant. 

The construction methods vere to be nas labour-intensive as is 

commensurate vith technical and economic efficiencpn. This vas not, 

therefore, to be merely an employment-creation scheme. It vas in 

fact the first real attempt to implement the ase of laboar-based 

methods as an effective alternative to the use of equipment. 

Since its inception the Programme has attracted a great deal 

of financial and technical support. The latter has been provided in 

the belief that this kind of prograeme v0uia be implemented 

elsewhere and that the RARP t33uia serve as a model for 

implementation. 

By 1979 the Programme uas running efficiently. The ILG, uho 

as part of its programme on appropriate construction technology had 

been providing technical assistance to the RABP since its inception, 

decided it could be useful to detail the major aspects of the 

Programme. This book is a result of that decision. 

The book describes the systems and procedures developed for 

the Programme and shows how problems were overcome. It does not, 

hoverer, provide an analytical evaluation of the Programme or 

attempt to assess its costs and benefits. What, ve feel, it does do 

is to present basic reference material for the groving number of 
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engineers and planners in developing countries interested in setting 

up prograames of this nature. 

This book is part of a series of publications on appropriate 

construction technology prepared by the Technology and Employment 

Branch of the ILO. It vas vritten by Ing. J.J. de Veen under the 

over-all direction of Dr. G.A. Edmonds. 



The RARP uas initiated in 1974 to respond to concepts of 

employment creation and rural development embodied in the 1974/78 

Development Plan for Kenya. The Development Plan stipulated that 

aajor emphasis should be placed upon the improvement of secondary 

and minor roads in the rural areas, especially in those areas uitlp 

a high agricultural potential and an inadequate existing road 

network. The standards of the roads to be constructed were to be 

related directly to the anticipated traffic volumes, 

This has meant that the design of the minor access roads under 

the RARP, which were expected to carry low traffic volumes,a could 

be adapted to the use of labour-intensive construction methods. It 

was decided to use these methods in the belief that they vould be 

technically and economically justifiable. Consequently, the RARP 

has become the first road-construction prograrrre in Africa where 

labour-intensive construction methods are impleaented on a large 

scale. In the event this faith in labour-intensive construction 

methods has been justified. By constructing good-quality roads at 

low costs the RARP has proved that labour-inteusive construction 

methods are economically aad technically viaby%, provided thak 

organisation and management techniques are a ; : ed to their use. 

Furthermore, the Programme has show that this typ of construction 

technology is eainently suited to the socio-economic environment of 

many developing countries. 

This statesent merits some elaboration. In Kenya, as well as 

in most other developing countries, labour is relatively abundant 

and cheap, vhile capital is scarce. fevertheless, capital-intensive 

-------B--e- 

1 Less than 30 vehicles per day. 
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and labour-saving technologies from the developed world are usually 

transplantad to developing countries without having been adapted to 

the prevailing conditions in these conntriss. 

The use of alternative technologies more adapted to these 

conditions was generally ignored, aainly because of the belief that 

more labonr-based technologies are backward and inferior in terms of 

quality and producti<ity. In addition to this negative attitude a 

number of institutional constraints should be mentiOn8d. First, 

there is usually a ssrioas shortage of local technicians. LYoreover, 

because hhe educational systems and syllabi have been taken over 

from the developed tforia, the few technicians that are available are 

only conversant with capital-intensive technology. second, the 

&ministrative systems, e-g. p8rsonne1, procurement, in the 

construction industry are geared to the use of capital-intensivs 

meteoils. Third, research on the improvement of traditional 

t8ChnOlOgi8s has hardly b88n done, which is reflected in the fact 

that tools and equipment are not suited ts heavy construction work, 

and organisation and management techniques have hardly been adapted 

to the use of labour-intensive methods. Finally, financial 

assistance to d8V8lOpIB8Ut program88 is often tied to the purchase 

of foreign technology. 

The IL0 was requested to provide advisory s8tviCeS on the 

d8SigU, planning, programming and organisational aspecta of the 

RABP. The IL0 was approached b8CaUS8 its Technology and Employment 

Branch had for a nuaber of years carried oat research on the 

id8ntifiCatiOII of alternative t8ChnOlOgie8 which are technically and 



eCOnOaiCally Viable, and a part of this research had concentrated 

upon road construction.1 

Th8 initiation of the RUtal Access Roads Program9 seant a 

major breakthrough, beCauSe it provided the Opportunity to test the 

results of IL0 and World Bank research on a large scale and to prove 

that labour-based technologi86 are not inferior. 

In the RARP t-he d8V8lOpB8nt of local resources is esphasised. 

There is a high involvement of local personnel. Th8 trainiag of the 

supervisory personnel is specifically related to the management of 

large nusbers of UOrk8r6. 

Purtheroore, new planning, programing and organisational 

pwmedures have been developed. ReS8arCh was carried out on tools 

and equipment to improve their quality. 

D8centralisation of planning was realised by delegating the 

responsibilities Of the initisl SCr88ning and selection Of th8 

access roads in their respectiva areas to *~District Developsent 

Coamitt8esn.8 Consequently, the rural cossunities at the qrass-roots 

level have been involved in the identification of the roads to be 

constructed. The 6818CtiOn Of the68 road6 was done in accordance 

with guidelines established by the Roads Departsent of the Ministry 

of Barks. 

1 See, for instance, D. Lal, raen or Uachines~: a study of 
labour capital substitution in road construction in the Philippines, 
ILO, Geneva, 1978. R. Alla1 and G.A. Ed8ond6, RanUal on the 
Planning of Laboar-Intensive Road Constraction, ILO, Geneva, 1977. 
IBRD: Substitution of Labour and Bqaipsest in Civil Gonstruction, 
Phase I report, 1972, and Phase II r;eport, 1974. 

a A District Developsent Committee cosprises representatives of 
the various ministries, the local adsfnistration and sesbers ot 
parliasent of the district. 
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The Progtaaa8 has a very lou foreign 8IChange elesent. 

Because the roads have beon constructed Using mainly local 

resources, the for8ign exchange cosponsnt has been as low as 25 par 

c8nt, whereas ths foreign exchange cosponent in equip&W&-intensive 

projects of this kind commonly ercwds 50 per cent. Staff wages 

accounted fur 12 per cent and casual wages for U7 Per cant of the 

total expenditur8. 

The book is subdivided into two parts: text and appendices. 

The text discuss8s the most irportant aspects of the BARP in a 

general fashion and refers to the appendices for more detailed 

technical inforsation. It should be kept in mind that the 

ascriptions, data and figures ased in the tert and appendices are 

related to the 8XiStiUg environment in Kenya. PUrther5Or8, it 

shoald be reiterated that the book describes the existing systems 

and procedures as develop8d during the cours8 of implem8ntation of 

the Prograsme. It is felt that a d8tail8d analysis of these systers 

and procedures is outside the scope of this book. 

Sekction 1 of the t8Xt describes the inception and 

implementation of the PrograDm8 and the scope of the technical and 

financial assistance given to the RARP. 

Th8 organisational structure of the Programme is discussed in 

s8ction 2. 

A description of the work of the Technology Unit& is given in 

section 3. Section 4 describes the selection and t8ChniCal asp8cts 

of the access roads constructed under th8 RARP. The planning, 

~~~~~~I~---~ 

1 The Technology Unit, financed by the Rorld Bank, was a multi- 
disciplinary group which advised the Ministry of Works on the 
implementation of the Programme from January 1976 to August 1978. 
Their work was a natural consequence of the work carried out under 
the llObVILO/RORAD study. 



organisation and management of a large-scale labout-int8nsive 

project, both at headquarters and at site level, are crucial and are 

described and evaluated in sections S and 6. 

Section 7 discusses recruitment prOCedUr86 and motivation of 

the workers and refers to the payment systems used in the RARP. h 

d8scription of th8 sit? arrangements and construction aCtiViti8S can 

be found in section 8. Section 9 shows how the training of 

personnel was planned, organised and executed. In this section the 

recruitrent of superrisorp personnel and the contents of the various 

courses are also briefly discussed. In section 10 a description is 

given of the organisation of road maintenance, which is carried out 

making use of some of the workers who had been 8BplOyed to construct 

the road. Finally, in section 11, the effects of the RAKP cn em- 

ployment and agriculture are described. This section also defines 

the relevance of the RARP to ether developing ccuntries and 

indicates in which areas future research uculd be useful. 

The appendices with their detailed descriptions of the d8SiCJU 

standards, the construction activities, the average task rates, the 

expenditure control procedures and the administrative systems as 

applied in the RARP will be of particular interest to those 

officials who will be involved in the actual execution of similar 

labour-intensive construction works. 

The text will provide useful informi~tion on an alternative way 

of road construction to planners and chief executives in d8VelOping 

countri86, who are interested to apply esployment-generating 

indigenous technologies, provided these can be isplesented 

efficiently and effectively, i.e. without adversely affecting cost 

and quality of the product. 

Further, it may be a useful source of infotsation for 

officials of donor agencies who in princip&e sight be interested in 



the possibility of financing labour-intensive construction 

programmes, but would like to have aore information on hou a large- 

scale laboar-intensive road-construction project can be implemented. 

It is hoped that this document ~3.13. contribute to a 

reorientation towards the use of appropriate technology, i.e. a fair 

judgemeot in each particular case - taking into account all the 

relevant parameters - of the optimum nix of fabour and equipment, a 

rix that will be different Ear each country and possibly even for 

each region in a particular country. 
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1. TlfEP'PXP)9O?W 

In March 1974 a loan application for the RARP uas prepared for 

snbmisiion to the Uorld Bank and the Suedish International 

Developaent Authority (SIDA) who had both indicated their interest 

to finance such a programme. 

At this tine the International Labour Office (ILO), in 

collaboration with the Kenyan ninistry of iiorks (KOU), had Initiated 

a detailed study into the feasibility of the Implementation of 

labour-intensive techniques in Kenya.* This study uas financed by 

the Norwegian Agency for International Development (NORAD). Sxnce 

the British Government had agreed to finance the first three rural 

access roads construction units1 to open up the Programme on a pilot 

scale, the IL0 study team could focus its activities OIL the first 

rural access roads unit. The team uas thus enabled to monitor the 

progress of on-going projects and at the same time carry out 

experiments in the planning, management and organisation of labour- 

intensive projee*s.~ 

In the Beginning of 1975 the Government of Kenya requested 

further ORDP/ILO technical assistance to advise and assist the HOW 

in the planning and supervision of the RABP at headquarters and in 

the setting up and operation of the first BAR Units fn the field. 

--ww-------- 

1 A rural access road unit cosprises a vorkforce of 
approximately 270 lab~urers plus administrative and supervisory 
staff. The organisational structure of such a unit is described in 
section 2 and Appendix 1. 

= TLO: nThe implementation of appropriate road-construCtiOn 

technology in Kenya", report of the KOR/ILO/UORAD study, ILO, 
Geneva, Bov. 1976. 



The URDP/ILO assistance at this stage included the services of one 

senior engineer at headquarters and two field engineers. The United 

Kingdom agreed to provide the services of another two field 

engineers under a bilateral technical assistance agreement. 

In September 1975 the world Dank together uith representatives 

of other potential financing agencies carried out an appraisal of 

the Programme, which led to the signing of a loan agreement in July 

1976. The Programme expanded steadily and, in Kay 1978# 13 rural 

access road %nit@ were operational and funds had been obtaPned to 

finarce another 14 units. These funds were sufficient to finance 

the operation of these 27 units for 84 uait yearsr while at the same 

time an agreeaent for the provision of funds to equip and operate 

another 25 units for a period of 47 unit years was expected to be 

concluded. The donors involved in the Programme uere: the Rorld 

Bank, RORAD, DABIDA, USAID, the United Kingdos and the Retherlands. 

Although a number of Kenyan engineers had been assigned to the 

RARP at this stage, the lack of skilled technical sanpouer still 

constituted a problem and technical assistance uas still required. 

During the course of implementation of the Prograue more donor 

agencies had become involved and by the middle of 1978 technical 

assistance agreements had been signed uith URDP/ILG, the United 

Kingdom, the Retherlands, Suiteerland, DARIDA and RORAD. The 

bilateral agreements covered the financing of 14 field engineer 

posts and one equipment eng$neer, mm financed tuo headquarter 

posts, occupied by IL0 engineers, uhile the IL0 further provided tuo 

associate experts for the RARP headquarters under the associate 

expert scheme. The IL0 headquarters continued to be involved 

throughout the isplementation of the Programme, not only by the 

provlsfon of technical assistance personnel but also by the 

rendering of advisory servFces and the co-ordination of annual 
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(review and evaluation) meetings of KOU, URDP and donor agencies. 

The Uorld Bank and the UK Ministry of Overseas Development (ODH) 

provided funds for continued research (see section 3) in addition to 

financing a nusber of BAR Units. The involvement of the Eorld Bank 

and IL0 also ensured that this research could draw upon the results 

of and experience gained in the studies and projects previously 

carried out by these agencies. 

By the end of March 1979, 28 construction units uere operative 

and agreements had been concluded with the six agencies mentioned 

above to finance the establishment and operation of 42 construction 

units. This number was considered to be optimal and uould not be 

exceeded. 

1.2 Taraets and oblectives 

The target of the RARP uas to produce approxisately 14,000 km 

of "all-ueathern access roads, partly neu construction and partly 

upgrading of existing tracts, in 23 districts' in the period 1975- 

82, providing over that period an average of approximately 600 km of 

road per district. This target had &o be reconsidered in the 

beginning of 1978 due to the fact that the build-up of the Programme 

had been slower than expected. It seems likely that the duration of 

the Programme vi11 now be extended beyond 1982. It is envisaged 

that by the middle of 1982 approximately 7,000 km of road ~111 have 

baoa coaplecied, 

The immediate ObjeCtiVeS of the Programme are: 

---------o-o 

1 Kenya is divided into seven provinces. 
subdivided into a number of districts. 

Each province is 
The total number of 

districts in Kenya is 39. 
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a) to protide all-ueather access betveen high-potential 

farming areas and sarket centres: 

WI to prooide meaningful employsent opportunities to the 

people in uhose areas the Programme is implementsd, 

Indirectly the Programme is expected to have the following 

impact on the rural economy: 

ii) shifts in land use by production diversification tovards 

cashcrops and liVeStOCk activities (the extent to uhich 

this is achieved depends to a large extent on follou-up 

activities such as extension services by officials of 

the Ministry of Agriculture); 

WI an improvement of the quality of rural life by making 

social and administrative services accessible on a year- 

round basis. 

For several reasons a programme such as the RARP cannot cover 

the uhole country. First, the availability of labour is crucial if 

roads are to be constructed with labour-based methods; second, the 

planning, administrative and supervisory staff requirements are 

considerable; and third, the funds likely to become available are 

limited. As regards the RARP, it uas therefore decided to impose 

some order of priorities and to make a selection of a number of 

districts based on socio-economic criteria such as population 

density and increase, percentage of area in high- and medium- 

agricultural land, agricultural ouput and kilometres of existing 

wall-ueathern roads. 
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By 31 March 1979, 1,235 km of earth roads were constructed of 

which 213 La had been gravelled. At that time the average rate of 

construction of earth roads for all units since the start of the 

Programme uas 37 km per year. The average costs par kilometre of 

road built up to 31 March 1979 uere 2,090 Kenyan pounds (OS$5,600). 

This figure includes all novePhead costsn, such as costs of 

engineering supervision and headquarters. 

On average 1,600 man-days were required to construct one 

kilometre of rural access road. Of course this figure varies 

considerabiy uith the type of terrain where the roads are 

constructed. Furtbernore, a6 mentioned above, many of the roads 

were not yet gravelled. Iiovever, due to the introduction of 

improved organisation and management techniques there is a definfte 

dounuard trend in the number of man-days used in the construction of 

man average kilometre of rural access roadw. It is very encouraging 

that most of the neu units shou lower figures than the country-wide 

average. It is evident that, in areas with average terrain 

conditions, the origiral target of 45 km/unit/year can be achieved 

with a labour force of 270 worker8.a 

1 Assuming 250 vorking days per year. 



- 12 - 

2. O_EaNISATIQKBL STRUCTUUI 

The RARP was a new type of prgramae for Kenya and for the 

Uinistry of Works (IYOU), the executing ministry, in particular. It 

vas therefore recognised at an early stage that, for a large-scale 

programne such as this, a neu branch uithin the nO8 would be 

required to ensu8.e a flexible approach inside the existing 

structure. 

consequently, the Special Projects Branch uas established at 

the beginning ef 1975. This branch uas to be responsible for the 

planning, management and organisation of the RARP and the 

"Gravelling Progra5men, a major gravelling exercise, designed to 

improve the standard of the secondary road network. 

The branch is headed by a Chief Superintending Engineer (CSE), 

uho is responsible to the Chief Engineer (Roads). It has functional 

links Qith the Staff Training Department (section 10) and the Roads 

Department, Planning Section. Early 1979 the managerial staff of 

the RAEP at headquarters , responsible for the execution of the works 

carried out under the Prograsme, consisted of a team of five civil 

engineers, one mechanical engineer and one constructien 

superintendent. Host of these posts uere filled by expatriate 

staff, provided under a GOK/UADP/ILO technical assistance agreemeat. 

In this period, however, it uas the intention to revise the 

organisational structure to a decentralised version. Roth the 

centralised and decentralised structures are described in Appendix 

1. This reorganisation uas intended to provide a more effective 

supervision in the field. The reorganisation could be implemented 

* Appendix 1 shous how the RARP headquarters and field 
organisation are structured and describes in detail the 
responsibilities of the various categories of managerial and 
supervisory staff. 



at this time because the administrative systems, developed and 

tested by the technical assistance specialists, were functioning 

adequately and were suited to the requirements of the RARP, Various 

manuals and guidelines vere available for Unit Engineers and 

technical and administrative staff who implemented them 

satisfactorily. In other uords, the design and experimental phases 

uere over and the time had come to concentrate on the improvement of 

the efficiency. It was recognised that the measure of success of 

the use of laboar-based methods primarily depends on the level of 

supervision and it vas felt that a decentralised organisation would 

be more effective in this respect. 

There vas, however, another important reason to decentralise 

the Programme structure. It had always been the intention that the 

RARP uould continue in another fashion once the construction period 

had finished. Since labour-based construction and maintenance 

methods had proved to be viable and effective, the ?lOU had decided 

that the RARP should be gradually transformed into betterment and 

maintenance programme. floreover, the use of labour-based methods 

would be extended to include the maintenance of the classified minor 

road network. 

The reorganisation of the Programme uoold provide a basis to 

implement this policy on a provincial level. 

The existing administrative orqanisation at headquarters in 

respect of accounts, procurement and personnel matters would be 

maintained. In the field, 18 RAR Engineers/Field Supervisors under 

the over-all supervision of initally four and at a later stage six 

nDivisionalm Engineers uould be responsible for the running of 42 

units. ft uas expected that, as soon as the reorganisation had been 

carried through, the BAR engineer posts could be gradually takan 
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over by afield supervisorsn with the responsibility for two units 

only. These field supervisors could be lover qualified, e.g. having 

a diploma from the Kenya Polytechnic. 

The day-to-day running of the individual RAB Units is the 

responsibility of "Officers in Charge" (OIC), the most senior level 

of supervisory staff. 

Depending on the circumstances, a centralised or decentralised 

system is used in the field. In a ceatralised system the units 

under the charge of an engineer/field supervisor share storage, 

office and culvert manufacturing facilities. In a decentralised 

system these responsibilities are delegated to the OTC. 

Transport costs will be greatly reduced and it will take less 

time and effort to solve small administrative problems at unit level 

if a decentralised system is used. Furthermore, there will be a 

clear dividing line between the units in terms of the responsibility 

for administration, planning and execution of the construction works 

and project management. Each officer in charge will have his oun 

responsibilities without any possible confusion. 

In a centralised system, however, the engineer/field 

supervisor in charge has a far greater opportunity to supervise, 

manage and control the ongoing activities. It would appeas that the 

extent to which the system can be decentralised depends on the 

geographical situation of the Units, the abilities of the officers 

in charge and the availability of vital resources in a particular 

area* In the RA%P it has become apparent that in most cases OICe 

need a certain period of experience in their jobs before 

responsibilities for store management and logistics can be handed 

over. 
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During the initial stages of the %rogramme, studies were 

carried out to analyse# monitor and advise on the most important 

aspects of the construction uork. These studies uere initiated by 

the IL0 in conjunction with the KOU and financed by I0BAD.e It was 

realised that an extension a-nd expansion of these studies vould be 

extremely useful and consequently HOH/Kenya, the Rorld Bank and the 

UK ninistry of Overseas Development (ODISJ decided to provide the 

necessary funds to set up a Technology Unit. The objectives of the 

Technology Unit have been to assist the special projects branch vith 

the implementation of the BARP and to conduct research aimed at 

rendering the execution of labour-based road construction work more 

effective in Kenya and elsewhere. Its main activities have related 

to on the following topics:3 

(a) J&$emeg4wat the site lev&. This has involved 

research and advice on the implementation of work techniques at the 

site level in regard to all aspects of labour-based road 

construction, i.e. planning, reporting, site organisation and 

maintenance. Further work has been done on the monitoring of 

ongoing construction projects to provide the basis for cost and 

productivity analyses and the production of a technical manual 

covering all the above-mentioned activities. 

(W mh an&,&velQ%sent 4f too- lig& euuiPment. 

Hark in this area has concentrated on the development of better- 

quality tools: the comparison of better-quality tools with the 

---------o-o 

1 See figure 3.1. 

a See MOW/ILO/%O%AD report, op. ci.t. 

a Appendix 11 lists all reports produced by the TU up to 
September 1978. 
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existing tools in the field in order to prove the economy of the 

procurement of good, more expensive, tools. Furthermore, proposals 

have been made for the organ'isation and equipment needed for tool 

maintenance and repair and guidelines have been established on how 

to use different handtools. 

W h ’ Tetiofa w 

tools and eauiument. A consultant uas appointed to assess hou the 

procurement of good-quality handtools, handles and light eguipment 

(uheelbarrovs, tractor-drawn trailers) could best be osganised and 

to examine the possibilities to manufacture these items locally. Be 

also investigated whether there were any potential markets for the 

above-mentioned items outside the RARP and hou government assistance 

could be utilised in relation to procurerent and the promotion of 

local manufacture. 

vu &&our SUPPlV and demand. This involved an 

investigation of issues related to the economics of casual labour 

uith special emphasis on the labour availability, its geographical 

and seasonal fluctuations and the opportunity cost of the labour to 

be emplofsd in the RABP. 

One of the main purposes of this study uas to obtain more 

information on the effects of the implementation of a large-scale 

labour-intensive programme on the environment. Interviews with RABP 

vorkers have been carried out for one-and-a-half years to establish 

their economic and social conditions. Other sources of information 

on labour demand, incose opportunities, small farm holdings, etc., 

uere the Central Bureau of Statistics and the ninistry of 

Agriculture. 

The study has highlighted the general labour availability for 

the BABP. ft also shoved the relationship between %A%P wage levels 
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and alternative uage levels, so that it uould be possible to 

establish an appropriate wage level for the RARP in order to avoid 

a situation where other sectors in the economy uould be adversely 

affected by its implementation. Another objective of this study uas 

to detersine the average geographical area from uhich labour could 

be recruited under different relative uage levels. 

@I- ~nisation and man-eat DSpcedures. Since it had 

been envisaged that the BARP would function uithin the existing 

structure of the Hinistry of Works, it uas advisable to make use of 

the existing administrative procedures as much as uould be feasible, 

provided that these procedures would not interfere with the smooth 

running of the RABP. 

Rork has therefore concentrated on the following areas: 

(1) 

(ii) 

(iii1 

(iv) 

iv) 

(Vi) 

the organisation of the RARP headquarters; 

the setting up of an accounting system, that would suit 

the requirements of the tlinistry of Uorks as well as 

those of the donor agencies. 

the design of a practical pay system suitable for large 

numbers of casual labour: 

the investigation of problems in the field of logistics; 

the setting up of a suitable system for the procurement 

and distribution of stores; 

the investigation of labour issues such as recruitment, 

dismissal, promotion, discipline, etc., and the advising 

on the standardisation for the RABP of these issues. 
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(f) Bealtb_aPd nutritiqq. In 1976 an assessment was made of 

the nutritional and health status of uorkers involved in the RARP 

construction projects. It uas found that many of the workers were 

under-nourished and/or suffered from various diseases. It was also 

established that a clear relationship exists between malnutrition 

and lou productivity. Further studies started in 1978 to 

investigate (I) vhether a cheap, nutritional supplement to the 

uorkers* ordinary diet vi11 result not only in improved nutritional 

status but also in improved work productivity and (ii) hov these 

food supplements could be distributed efficiently and economically. 

(g) md desinn_and nerformang+ The British Transport and 

Bead Research Laboratory (TRRL) was requested to investigate road 

design and performance aspects for the RARP. This uork has been set 

up as an independent study in liaison with the Technology Unit. The 

main objective of this study uas to quantify the level of service 

and reliability vhich may be achieved on road running surfaces 

formed with the locally available materials under different 

conditions of climate, traffic, construction and maintenance. 

Initially an inventory was made of the rural access roads 

already bnilt and their performance uas studied particularly in 

relation to the costs of their construction and maintenance. At a 

later stage a detailed condition study of selected lengths of road 

uas sade. A number of rural access roads were selected for 

performance monitoring in order to obtain performance histories over 

a longer period, so that the effects of climate, traffic and 

maintenance could be analysed. 

In addition to more conventional techniques a photographic 

monitoring technique has been used uhereby a photograph is taken at 

approxisately 30 setre intervals along the complete length of each 
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test road. In this way areas of deterioration could be spotted 

uhich would not necessarily be monitored during the normal survey 

procedure. noteover, any areas of interest could be monitored 

separately and in more detail. To determine which compaction 

methods should be used compaction trials were carried out. The 

preliminary conclusions as regards the compaction of rural access 

roads are described in Appendix 6(k). 

The results of the TRRL vork has been a clear definition of 

the design standards for the BARP. 
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4. mm DES- STAtiDm 

The selection of roads to be constructed in each district is 

carried out by the District Development Committee, which is a 

project planning and implementation committee at the district level, 

with advice and assistance from the Planning Section of the Hinistry 

of Works. Proposals for roads to be constructed originate from the 

local people uho notify the District Development Officer through 

their assistant chiefs and chiefs which roads they would like to see 

constructed. The District Development Committee, which conprises 

the heads of each government departeent at the district level, 

elected county councillors and members of parliament, is responsible 

for the initial screening of the proposals. 

The following guidelines have been issued by the Hinistry of 

works to be used for this initial screening: 

Ia) Develoument criteria 

The roads should provide access to areas of high 

agricultural potential or areas uhere possibilities for 

a changeover from subsistence to cash crop farming 

exist. 

Priority should be given to areas uhere other 

development progranmes are either on-going or planned 

for the immediate future. 

Access should be facilitated to marketing and urban 

centres and social services facilities. 



- 22 * 

ibb) -1 criteria 

(i) The roads should either be ancl.assified (i.e. no funds 

are made available from the HOW regular budget for their 

maintenance), earthtracks or presently non-existent. 

Gil The design standards should be such so as to make 

labour-intensive methods feasible. In practice this 

means that the route should avoid areas where big fills 

over long distances would be reguired and stretches 

vhich are either extremely rocky or have sustained 

lengths of gradients exceeding 10 per cent. 

(iii I The road length should not be more than 10 kilometres, 

except where the existing road network is inadequate and 

constitutes a bottleneck to development. 

(iv1 The alignment should avoid areas which will require the 

construction of expensive structures. 

The screening in accordance with the technical criteria is 

normally done by the RAS engineer. 

(Cl Access-extension criteri_g 

!i) The roads must connect into classified (HOWmaintained) 

roads of a good standard. 

iii) uhere roads have qualified in terms of the criteria 

described above, but connect into classified roads which 

in themselves are impassable, consideration should he 

given to carrying out improvements on these roads first 

under the programme. 
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Roads which qualify in respect of all above-mentioned criteria 

might still be rejected if they are too close to the existing road 

network, which uould result in a very limited impact on agricultural 

development. Another important factor is that compensation is only 

paid for demolished crops. This means that a number of farmers in 

the area have to surrender land for the wright of way" of the 

proposed road. Usually the affected farmers gladly gave up a 

certain acreage of their land; since they uere being provided uith 

access to the all-ueather road netuork. However, in some cases the 

farmers did not agree to these terms, which meant that the 

construction of a particular road had to he cancelled. 

After the initial screening of the proposals has been done by 

the District Development Committee in accordance uith the criteria 

described above, a final list of roads racoaeended to be constructed 

under the RARP is coapilad by the District Development Officer 10 

conjunction with the District Agricultural Officer and the Rural 

Access Roads Engineer. The selected roads are depicted on 1:50,000- 

scale topographical maps. The approved list of recommended roads 

together with the maps is then foruarded to the Planning Section of 

the ffOY Roads Department, where a pre-construction evalaation report 

is prepared for a package of roads. 

First an estimate is made of the increased value of 

agricultural production induced by the construction of the road. 

This estimate is based on data provided by the District Agricultural 

Officer. The technical viability of the roads and the agricultursl 

data provided are verified during field visits made by planning 

engineers from the XOl Planning Section in liaison with members of 

the DDC. 
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The next step is--the calculation of an access indicator. This 

provides a measure of the relative importance of each road in the 

provision of access to major social service facilities such as 

hospitals, health centres, market can tres and divisional 

headquarters. 

This access indicator is calculated as follous: each social 

facility is given a weighting according to the importance attached 

to that facility. This is then multiplied by the distance fros the 

zone of influence' of the proposed road and by the population living 

in tlra xme of influance, i.e. ths paople s.?io are going to rbteric 

access to the social facility. The figure arrived at gives an 

indication of the importance of access to that particular facility. 

The access indicator is the total of the figures for all facilities. 

The need for access to a particular area can be related to the value 

of the access indicator. Thus, the higher the access indicator, the 

greater is the expected future utilisation of tha facilities by 

people in the area under consideration and the more urgent the need 

for access. 

In respect of the design standards of rural access roads, the 

Elinistry of larks specified that the roads should be of "all- 

weather" quality, i.e. that they will be passable during all seasons 

in all types of weather. Consequently the critical issues to be 

considered vere the quality of the road surface and the adequacy of 

the drainage system. 

The horizontal and vertical geometric standards uere not 

considered to be critical, since the volumes of traffic were 

expected to be low. 

0-wwwwwwww-w 

1 An area surrounding the proposed road, generally delineated by 
physical boundaries, vhich would be influenced by the provision of 
the access road. 
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Appendix 2 lists the design standards of rural access roads 

and shows the various cross-sections which have been implemented in 

the RARP. These cross-sections are adapted to the use of labour- 

intensive construction methods in different environmental 

circumstances. 
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5. PLANNIJJG, REPORTMROL AND PRQ$UREFlENT 

AT mp REwI.lARTm 

5.1 ce ntralised nlanninq, renPlrfin4 

and contro& 

The systems used in RARP for planning, reporting, expenditure 

control and procurement have been adapted to the existing structures 

within the Rinistry of Works. These systems would have to be 

adjusted for each different country to suit the structure of the 

Public Works Department there. The systems have changed during the 

course of the Programne in the light of the lessons learnt and the 

recooaendatio-ns made by the HOU/ILO/NORAD study and the Uorld 

Bank/ODE!-sponsored Technology Unit. 

As the Programme oas financed by a variety of donors, it was 

necessary to set up an effective centralised system of physical and 

financial planning as soon as possible. A basic planning system was 

required in order to effectively control the large number of RAR 

units, This would ensure that each unit would receive its requisite 

supply of tools, equipment, materials, trained personnel and money. 

Furthermore, it would enable RARP RQ to control the technical and 

financial situation of each unit and to produce plans of critical 

steps, staffing and rasource requirements. 

Por the smooth working of the planning systeol it was 

necessary that targets in terms of required output of kiloeetres of 

road were established. This would ensure that the supply of 

resources could be calculctted and organised uell in advance. 

Another prerequisite was a good system for planning and reporting at 

site level so that a continuous flou of data from the units to 

-wwwwwwwwwww 

1 See section 6 and Appendix 5 for a detailed description. 
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headquarters could be established. This would enable headquarters 

to adjust quickly to different situations. Por example, it might 

become necessary to provide more gravelling equipment to units 

operating in a certain area to keep up with the gravelling targets 

or to adjust output targets for units operating predominantly in a 

certain type of tarrain. 

There is no doubt that some of the problems encountered by the 

staff of the Rural Access Roads Programme were due to the fact that 

management and control systems had to be developed while the 

programme was being implemented. The lesson to be learnt here is 

that any programme of an innovative nature should establish 

management and control systems prior to prograera implementation by 

executing a small-scale pilot project, The data and results of this 

pilot project should then be evaluated so that the full-scale 

project can be more effectively implemented. 

5.2 Expenditure controk_q$&adcuarters 

The RARP is financed by a number of donor agencies, uho all 

require individual justifications and steteaents of account before 

they agree to reimburse expenditures. (Initially the funds are 

provided by the GOV8rnment of Kenya.) Also each agency has its own 

set of rules regarding the reimbursement of expenditure. One agency 

will reimburse a fixed amount per kilometre of road produced; others 

will reimburse for the cost of a Unit; however, scee vi11 pay for 

one thing and not for another; for example, expenditures incurred 

for the provision of (semi) permanent base camps are usually not 

reimbursable. The RARP accounting system, therefore, had to be 

designed to suit the donor requirements. Appendix 3 deScribes the 

UOrkiAgS of this system in detail. 
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5.3 &pcurament of tools and ecuiumsnt 

Procurement of hand tools for the RARP had been arranged 

through the existing procurement system of the Rinistry of Works. 

orders uere made in advance to the SupplLies Branch of the linistry. 

If the tools were not available tenders were called and submitted to 

the Central Tender Board for contract awarding. Unfortunately, 

during the first phase of implementation, purchases for the RARP 

uere normally made on the basis of price only, while other factors 

such as quality and design were hardly considered. Although this 

approach might be quite practical and justified under normal 

circumstances, it was not salted to the specific requirements of the 

RARP, since tools for labour-intensive road construction are used 

intensively and in difficult conditions. It was clear that the 

procurement system had to be adapted in order to ensure that tools 

uould be bought on the basis of acceptable end approved 

specifications rather than on the basis of price only. It was felt 

that, even though the unit cost would be higher, the purchase of 

well-designed heavy-duty good-quality tools would reduce the over- 

all cost to the RAR? no+ only as a result of greater life expectancy 

but also as a result of improved productivity. 

The Central Tender Board recognised that the Hinistry of Works 

recommendations on this issue vere sound: it has been possible to 

procure tools of the desired quality and design since the beginning 

of 1978, based on specifications prepared by the flow.1 

During the growth of the Programme a number of lessons have 

been learnt in respect of procurement. It is crucial not only that 

sufficient quantities of tools and equipment are available uell in 

-www--wwww-- 

1 These specifications covered wheelbarrows, shovels, hoes, 
forked hoes, bushknives, croubars, axes, mattocks, and handles for 
shovels, hoes, and pickaxes. 
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advance but also that appropriate tools of good design and quality 

are provided. 

To determine the types of tools to be ordered, it is a 

prerequisite to consider the function, use and usar of the tools. 

Rhat will be the function of the tool (digging, loading, spreading)? 

On vhich type of soil vi11 the tool normally be used? What vi11 be 

the physique of the average user? (This is of importance as it will 

determine characteristics such as length of handle and weight of 

blade.) A proper handle is of utmost importance as it influences 

the productivity of a tool. Not only because a tool vith an 

vappropriatev well-designed handle is easier to use but also because 

its breakdovn time vi11 be reduced. "Appropriate" in this context 

means that the handle should be adapted to the function of the tool. 

The handle of a striking tool , such as an axe for exasple, vi11 need 

to be of a different shape and material than the handle of a digging 

tool such as a jeebv or the handle of a loading tool such as a 

shovel. 

In respect of manufacture and procureaent, the folloving 

general issues need to be considered: 

The quantities of tools required. 

The existing capacity for local manufacture of the 

recossended tools, IA term of technical and financial 

capabilities of local manufacturers to produce the 

required quantities of good-quality tools. 

The scope of increasing the existing capacity for the 

local manufacture of tools. 

Bow is the procurement of too3.s presently organised and 

will it be possible to use this existing procurement 



system? If not, should it be adapted to suit the 

specific requirements cf a large labour-based progranoe? 

(VI Will it be feasible to adjust this system in such a 

manner that good-quality tools in sufficient quantities 

can be obtained from local sources? 

Appendix 4 describes hov the procurement of tools and light 

equipment for and within the RARP is organised and lists the tool 

requirements for a BAR Unit. 
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6. ~~II'JG .&ID SURVEY AT UNIT LEV& 

6.1 -duct&p 

The BAR engineer works within a framework of guidelines set by 

the RAR EQ. These guidelines cover such issues as personnel 

matters, accounts, procurement, equipment and accommodation. The 

RARP management has tried to standardise all the above aspects as 

much as possible, which is reflected in the standardisatioa of RARP 

accommodation, offices and stores. 

In addition to the more specific issues mentioned above, 

general guidelines have been established in respect of compensation, 

public relations, communications, theft, and handover of 

responsibiIities. 

6.2 Planninu of construction uro*cts .I 

the initial survgp 

The planning system of the RARP is bawd on the assumption 

that it should always be possible to specify the resources required 

for each unit six months in advance. This means that the 

construction projec 3 scheduled to be carried out in the next six- 

month period by a particular unit are identified in terms of name, 

length, and the estimated required man-days and finance required. 

In order to achieve this, the RAR engineers are required to suboit 

a priority list and a construction programae for a period of 12 

months which should be updated regularly. The surveying and 

preparation of road construction projects are done six months in 

advance. Specific information on the roads proposed to be 

constructed in a particular district &re available in the evaluation 

reports for rur& access roads. As described in section 4, these 
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are prepared for each district by ninistry of Oorks Planning 

Engineers, based at RQ, in conjunction with the Rural Access Roads 

Engineer, the District Develepnent Officer and the District 

Agricultural Officer. This report gives information on agricultural 

potential, population in the zone of influence and access. In 

addition to this, each road is briefly described, cosrents are made 

ou soil types, river crossings and problem to be expected. 

Alignsentsare mapped 05 1:50,000 scale maps. This road survey will 

norrallp have been done by the RAR engineer or his officer in 

ch&rge. 

As the area covered by an BAR unit is usually quite large, a 

zone of first priority for construction has to be selected by the 

District Developrent Comittee. This is izportant because the 

construction sites should be kept as close as possible together in 

order to sinimise transport and communication costs and to ensure 

that supervision can be carried out efficiently. Ratuxallx, when it 

is evident that not enough labour is available to carry out several 

projects sisultaneously in a certain area it is unavoidable to 

disperse the projects over a bigger area. 

Further important issues to be dealt with before detailed 

project planning is started are the right of uay and cospensation. 

As explained earlier, only crop coapensation for crops which have to 

be destroyed to allow the road through is paid in Kenya. This means 

that meetings with the local administration and the farmers 

concerned have to be organised where these issues are explained very 

clearly. When farmers insist upon land corpensation and an 

alternctive route is not practical, construction of that particular 

road will be postponed or even totally cancelled. 
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Appendix 5 shows the existing planning, programing and 

reporting arrangeDebts within the RARP and describes how the 

overseer, after work targets have been established by the engineer, 

prepares his vork prograuues and orqanises his labour force. 

Finally, it discusses how the data on input and output are processed 

from the site through Unit headquarters to the RARP headquarters. 
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7. RBCRUITWT AIPD RCTXV~ 

7.1 Recrai+aent D s 

RARP PerSOntie& 

Within the establishment of the RARP there are three cate- 

gories of labour: head office paid, works paid and casual employees, 

(2) Head-office-uau eaolovw IIOU 

These officials are paid from the ROY head office regular 

budget and are permanently enployed. usually they are qualified 

supervisory staff. They are not recruited by the RARP management 

but by the HOP head office. A number of this type of staff vere 

teaporarily posted to the RARP to assist vith the implementation of 

the programme and to alleviate the urgent need for higher-qualified 

personnel, especially when the programme had just bearr initiated. 

(W works-Daid em- 

These officials are paid nouthly, hut are not employed on a 

permanent basis. They can be dismissed at one Month's notice, 

although this rarely bappsns in practice. n023t ROW staff fall into 

this category; clerical personnel, supervisory personnel, driversc 

plant operators, etc. They enjoy social benefits as stipulated in 

the Vode of Regulationsw for Renpan civil servants. 

Uorks-paid staff have been transferred from the ROR 

establishment to the RARP in nuch the same manner as head-office- 

paid staff. However, the RAR engineer can also recruit his vorks- 

paid personnel from outside the HOI. The candidates can be employed 

if ttey are qualified to hold the position for vhich they apply. 
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Senior works-paid staff vi.11 normally be recruited by RAR HQ 

since they must be recruited through a body called the IrPublic 

Service Commissions, who examine their experience and 

qualifications. A problem with the recruitment of senior uorks-paid 

staff has been that many candidates who had the necessary abilities, 

willingness and experience did fiat haQe the educatfonal background 

and academic qualifications required by the civil service. They 

could therefore not be recruited, Although probably unavoidable 

this is unfortunate since the required attributes for personnel 

within the RARP are more related to man-management abilities, the 

ability to work without supervision and with common sense than to 

acadeaic qualifications. 

Ix the field it has fortunately been possible to fill most of 

the supervisor posts with young enthusiastic forner headmen vho 

coda be employed at a salary scale below the senior works-paid 

salary scale. 

All works-paid employees recruited from outside the Hinistry 

Of Works are recraited on probation for a period of three months. 

During this period their performance can be assessed and the 

eaployaent can be terminated without the one month's notice 

applicable to regular works-paid employees. 

(‘3 Casual emplovees 

These are employ@es locally recruited for the execution of the 

construction works. Their uagus are calculated on a daily basis, 

i.e. they will be paid only for the days on which they actually 

worked. They enjoy no social benefits and can be laid off when they 

are no longer required. 
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Casual labour is recruited on or very near the road which vi.11 

be constructed. The conditions of employment are explained and the 

vorkers are required to sign a contract of employment when they are 

recruited. By signing the document the employee agrees that he has 

understood and accepted the conditions of work. when the persons 

applying for work outnumber the jobs available, uorkers are selected 

on a random basis to avoid charges of corruption and favouritism. 

TWO systems have been used for selection: 

w Each candidate is given a numbered ticket. If 400 candidates 

were present each candidate would have a number between 0 and 

400. The duplicates of these tickets are placed in a 

container from which they are drawn one by one. The number of 

the duplicate is called out and the holder of the original 

vi11 be recruited. The recruitment continues until all 

available vacancies have been filled. It is also possible to 

continue after the recruitment has been completed in order to 

list the remainder of the applicants on a reserve roll, so 

that they can be called by the local adtinistration uhen 

required. However, it is often more practical to organise 

another recruit&ant day. 

(ii) The number of applicants is counted and tickets are prepared 

uith myesH and "non inscriptions. The total uumber of the 

HyesR and %on tickets equals the number of applicants, vhile 

the number of "yes" tickets represents the available 

vacancies. Each applicant is then asked to pick one ticket 

out of the container in which the tickets are placed. Special 

care has to be taken that the details (nane, age and name of 

chief) of the successful applicants are noted as soon as he 

receives his "yes" ticket and that the ticket is retueaed to 

the clerk femodiately. This is necessary to prevent the 
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successf ui applicant from selling his ticket to somebody who 

had not been so lucky. 

The second method is a lot quicker than the first and is 

therefore easier to use, especially when large numbers of people are 

involved. However, for the reasons described above, the recruitment 

has to be strictly controlled in order to avoid abuse. 

Recruitment is done with the assistance of the local 

administration. The chiefs and subchiefs are usually enlisted to 

arrange the preparation for, and to assist with, the execution of 

the recruitment, Their assistance in the preparation consists of 

spreading the uord that recruitment for a certain project will take 

place on a pre-arranged date. On the rec;ruitment day they assist in 

the explanation of the conditions of work and help to ensure that 

the applicants come from within the vicinity of the road on which 

they will be working. This is especially important because the 

workers will be expected to walk to the site, no transportation 

being provided. 

It is recommended that the uorker be provided, after the 

project has been completed, uiih a statement of the number of days 

he worked, his earnings and a uritten explanation of deductions 

aade. This avoids disputes at the end of the construction period, 

boreover, each worker has a right to receive this type of 

information, which may serve as a reference for future jobs. 

7.2 gotivatina 

Plotivation of the laboar is essential if a labour-based 

programme is to be successful. XLO studies have clearly indicated 

that uorkers paid on a piece- or taskrate system produce a much 

higher output than daily-paid workers. In the early stages of the 
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implementation of the RERP the labourers uorked under a daily-paid 

system. After enough data had been assembled, taskuork was 

gradually introduced and has since then been implemented on most of 

the construction activities. 

The daily payment system should only be used when no pro- 

ductivity data for the major operations in road construction are 

available. Daily workers are paid a fixed sum for a certain number 

of hours of vork. But, whilst a reasonable output can be achieved, 

provided that supervision and uork organisation are excellent, pro- 

ductivity will always be low because the workers have no incentive 

to increase production. 

With the taskwork svstem a fixed daily wage is given in return 

for a fixed quantity of work. This means that vorkers are free to 

go home as soon as the given quantity of work has been done. The 

head man in charge of the worker ensures that the work has been 

completed satisfactorily, before the worker is alloued to leave the 

site. 

Taskuork can be given to individuals (bush clearing, top-soil 

removal, ditching, etc.) or to groups (especially suitable for large 

quantities of excavation). If taskuork is given to a group of 

workers care should be taken that the workers are not in each 

other's way and have enough room to work. The workers should not be 

released before they have finished their task (even if this means 

that they have to continue after normal hours of work) unless 

unforeseen difficulties have arisen (like hard roots, rocks, bad 

weather, etc.). 

Tasks vi.11 have to be adjusted vhen it is obvious that for 

some reason an average taskrate is not applicable any longer. It is 

easier to adjust taskrates by increasing or decreasing the number of 
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labourers doing a certain job rather than by increasing or 

decreasing quantities of work. 

If a task is correctly set a good worker should be able to 

finish it in approximately 75 per cent of the nominal vorking time. 

Taskvork is most effective if the worker can go home every day to 

vork for his ovn purposes or to spend leisure time at home. 

Imported labour may not be motivated by getting extra leisure time 

since it can be spent only in the labour camp or immediate 

surroundings. 

Piecework is a system in which the worker is paid a fixed sum 

per unit of output, e.g. $1 per cubic metre of hard soil excavated. 

The worker himself decides how much he will produce and consequently 

earn. The payment per unit of output has to be determined very 

carefully and should be introduced only after enough reliable 

productivity data have been collected. To avoid exploitation of the 

workers, rates should be set in such a way that an average worker 

vith a good motivation (vith this system he is usually veil 

motivated because production is related to financial revard) can 

earn a daily vage which is higher than the vage he vould get for 

working the same number of hours (but less motivated) under the 

daily-paid system. 

The advantages of this system are that the unit costs (payment 

per unit of output) are lover than the unit costs achieved vith 

taskvork and that productivity is high. 

It has not been possible to introduce the piecework system in 

the RARP because of administrative problems. A non-fixed monthly 

wage is usually not acceptable to a government agency. Furthermore, 

there is greater scope for corruption because the money is not 

provided by the persons who are measuring the catput. These are 



- 40 - 

thsrefore not financially interested to ensure that measurements are 

made in a correct and fair manner. 

Uhateoer system is used it is imperative that payment of wages 

is made on time and, if at all possible, not in arrears. Delayed 

payments reflect bad organisation and cause dissatisfaction among 

the workers. It may not always be easy to avoid delayed payment 

when workers are only paid for days worked. This is because 

payrolls have to be prepared in advance in order to allow the 

administration time to check them and to release the money. This 

problem may be overcome however by devising an efficient deduction 

system and by miniaising the time between payroll preparation and 

payment as much as possible. (Two pay systems which have been used 

in the RAM? are described in Appendix 9.) 

Finally, the importance of issues such as workers-management 

reliltlons, occupational safety, general working conditions and 

welfare facilities should not be overlooked. ft is essential that 

the site management does everything possible to establish good 

relations between workers and management and amongst workers 

themselves. It should always be possible for individuals or groups 

of workers to air their problems. The management should always 

explain decisions. They should also encourage group activities such 

as sports and recreation. Weekly site meetings by Engineer/OIC, 

overseer and headmen can contribute enormously to the establishemt 

of good relations and mill prevent the aggravation and in many cases 

the occurrence of problems on the site. 

To ensure the occupational safety of the workers, it has been 

common practice to avoid the concentration of large numbers of 

workers in a small area by measuring oat individual tasks in a 

specific area for each worker. First-aid kits containing the 
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necessary items to treat injuries are always available in the site 

camps. In case of the occurrence of more serious injuries, 

transport to health centres or hospitals is provided after the 

office in Charge has'been notified. 

As regards general working conditions, the workers should be 

able to finish their tasks in a reasonable time. It has been a good 

custom in many RAR projects to allou the workers to start work wery 

early in the mornings, so that tasks could be finished before noon 

and consequently uorking during the hottest hours of the day could 

be avoided. The workers can determine their own pace of uork# 

providing they finish their daily tasks. Since the vorkers employed 

for a particular RAR project always come from villages in the 

immediate vicinity of the site, housing facilities do not have to be 

provided. The management ensures that a supply of drinking water is 

always available on the site and frequently local women can be seen 

at the place of vork selling various types of food to the workers. 
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8. PREPARATION bND IHPLEHENTATJON OF T&E UORKS 

8.1 PreeaI@on for the works 

A small camp will be required a? each construction site 

consisting of accommodation, sanitary facilities and storage 

facilities. A typical site camp as used in the RARP consists of: 

(a) a 20' x 10' prefabricated corrugated iron hut for the overseer 

in charge. In some cases different sizes have also been used, 

depending on the rank of the overseer and customary Binistry 

of iiarks provisions in a certain area: 

(b) a 10' x 10' corrugated iron store for tools, light equipment 

and cement. In many cases the storekeeper will use this store 

as accommodation and then a dividing wall may be provided; 

(c) a 4' x 4' corrugated iron latrine; ) in some areas 2' x 6' 

) structures uere 

(a) a 4' x 4' corrugated iron bathroom; ) provided 

(9) a tent where required, especially useful for the survey team. 

All the corrugated iron structures are constructed in such a 

vay that they can be transported easily from one site to another. 

They norsally consist of a number of panels, bolted together so that 

assembling and dismantling is possible in a short period and can be 

done by unskilled labour. 

After the camp has been set up the overseer in charge of the 

cocstruction site is provided with facilities for the storage of 

drinking uater, stationery, simple survey equipment and tools and 

uheelbarrous sufficient for the labour force to be esployed. On 

soae construction sites it has been found useful to provide the 

overseer with simple transport, e.g. a bicycle. 
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8.2 uetruction pqj$w 

The actual road construction can be broken down into a series 

of activities, which map again be subdivided as required by the 

circumstances. In the RARP road construction is usually broken doun 

into tuo categories of activities, one group which can be carried 

out by taskwork, the other which cannot. The first group comprises: 

(bl 

(Cl 

(ai 

(9) 

(531 

(h) 

(i) 

(3 

(k) 

(1) 

(a) 

lb) 

bush-clearing: 

tree and stump removal; 

grubbing; 

boulder removal or rock excavation; 

excavation to fill and to spoil: 

loading; 

ditching; 

sloping; 

camber formation; 

culvert laying; 

construction of scour checks; 

compaction. 

The second group are the non-taskwork activities: 

work at camp; 

carrying of water (potable uater for the vorkers); 
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(C) setting out. 

Additionally, there are the structural activities such as 

drift and bridge construction. 

A short description of each activity is presented in Appendix 

6. This appendix also describes uhich tools were found to be best 

suited for the work in the RARP and average taskrates found to be 

applicable in Kenya. It should be eaphasised that these taskrates 

are only Valid for specific conditions found in Kenya and should be 

tdjusted uhen work is executed elsewhere in different circumstances. 

A good assessment of productivity is possible only vhen enough 

data has been collected on the site , where construction takes place. 

NeQertheleSS, the data shows the output per man-day as achieved by 

average workers in average conditions in Kenya. They can therefore 
L 

serve as a basis for assessment of productivity in reasonable 

circumstances. 

8.3 m' 

A basic target of the Programme is that, for each unit, 4 km 

of road should be surfaced every month. The surface layer consists 

of gravel 4 m vide and 10 cm thick when compacted. This requires 

400 rns compacted gravel (500 ma loose) per km of road. Assuming 20 

construction days per month, this maans that a total of 34 trailer 

loads of gravel have to be dumped and spread per coastruction day if 

the target of 4 km is to be achieved. Up to the end of 1977 only 20 

per cent of the newly constructed rural access roads had been 

* The actual execution of the gravelling is described in 
Appendix 7. 
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gravelled. There vere a nnbber of factors that contributed to this 

discouraging figure:' 

(4 the delivery of tractors and trailers used for gravelling uas 

severely delayed; 

0) the average hauling distance from gravel quarry to the site 

generally exceeded 8 km, the figure upon vhich the estimates 

were based: 

(Cl the equipment was underutilised, mainly due to unavailability 

of spares and welding equipment. Even when these items were 

available at provincial headquarters they had to be moved to 

the site or the tractor had to be 5OQed to the vorkshop thus 

causing considerable delays; 

@I inexperience of the operators, especially with regard to the 

technique of reversing a tractor/trailer combination; 

(e) insufficient quarry organisation. 

To overcome the problems mentioned under (b) and w it has been 

decided to provide the RAR uni.ts with six (45 hp) tractors instead 

of four (75 hp) as originally supplied to the first units. This 

will ensure (a) that even with longer hauling distances the target 

number of loads can be achieved and (b) that a minimum of four 

tractors vi11 always be operational. 

It has been found that the original tractor-trailer 

combination (75 hp tractors pulling trailers of 5 tonnes payload) 

vas not well matched. Trials under extreme conditions vith 45 hp 

tractors indicated that these tractors are suitable for hauling 5 

------~-w--w 

1 Appendix 8 contains exalplss of RARP report forms for 
gravelling. 
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tonne trailers under the average BAR hauling conditions. It was 

considered that trailers with a payload capacity of over 5 tonnes 

would wt be suitable for handloading and manoeuvring on narrow 

roads. 

Since tractors and trailers haWe to match not only in respect 

of engine power and payload but also in respect of optimum load 

transfer, hydraulic pressure and fluid capacity, eye, hook and 

couplings, all these aspects should be carefully considered before 

the purchase is made in order to ensure that the equipment is well 

matched. Another measure taken to reduce the breakdown time has 

been to provide the field engineers uith a full range of essential 

spares. It is also intended that each unit will have its own 

mechanics to carry out minor repairs and maintenance. 

Courses are organised (I) for tractor drivers, in order to 

ensure that they handle and maintain their equipment in a better way 

and (ii) for gravelling overseers, so that the quarry organisation 

will be improved. Naturally, on-the-job training of overseers by 

engineers OL officers-in-charge remains vital if a well-organised 

gravel operation is to result. 

The Transporf. and Road Research Laboratory have agreed to 

provide a materials engineer and to train a Kenyan materials 

engineer. The purpose is to identify sources of suitable surfacing 

material using aerial photographs and other terrain evaluation 

techniques. It is expected that it vi11 be possible to locate 

suitable sources of materiai in this manner and to supplement the 

information on sources of gravel that can be acquired locally from 

tlOP maintenance personnel, local administration and local people. 

The present HOW policy is to gravel all roads. However, the 

costs of gravelling by tractor/trailer might become prohibitive and 
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out of relation to the construction costs of the earth road when the 

hauling distance becomes too great. In this case there is a choice 

between the following alternatives: 

(a) 

(b) 

w 

use other hauling methods; 

use other sources of material (Le. introduce (mobile) rock- 

crushing equipment to crush rock to aggregate). In this way 

a very good-quality gravel vith a proper particle size 

distribution can be obtained. 

provide a gravel surface only where appropriate, depending on 

the suitability of the in situ material, the standard of the 

classified road linking to the rural access road, and the 

disruption to anticipated traffic if gravelling is n,ot done; 

do not construct a particular road if it is obvious that 

gravelling will be too expensive although it is necessary for 

technical reasons. 

msonnel 

Since the gravelling operation is the most equipment-intensive 

and costly operation of the construction of the rural access road 

its organisation merits particular attention. The overseer in 

charge of gravelling is not only in charge of a gang of casual 

labourers but also of plant operators with their tractors and 

trailers. The administration and organisation of the gravelling 

demands much more of the person in charge in respect of initiative, 

flexibility, leadership and administrative and organisational 

abilities and this implies that this person should be selected with 

care. 
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Plant operators should be skilled and motivated to ensure 

optimal utilisation of equipment. If plant operators are engaged 

from outside the ninistry of Uorks establishment it is essential 

that they are thoroughly tested before they are employed. The Staff 

Training Departmeat (see SeCtiOn 9) organises courses for tractor 

operators to familiarise them with the tractor and routine 

maintenance procedures to be folloued. 

The Motivation of plant operators is more difficult to 

influence. It has been found that operators uho have been engaged 

at lover levels and hare consequently more chance to be promoted are 

considerably aore motivated than their higher ranked colleagues. Of 

course it ray not always be possible to find suitably qualified 

personnel at these lower levels and this incentive vi.11 only last 

until they have reached the upper levels. If it is possible to 

introduce bonus payments for good maintenance and general 

performance this should certainly be considered. 

The gravelling operation is particularly suitable for group 

taskvork or piecevork.1 Although the vorkers can be motivated easily 

this say it is essential to motivate the operators as vell before 

either of the system can be implemented successfully. 

1 See section 7. 
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9. TRAIRDRP PERSONI& 

3.1 Pbeanins of trw 

The t!inistry of Works has its ovn Staff Training Departreot 

which has been particularly concerned vith the training of super- 

visory personnel, equipsent operators and mechanical personnel for 

the execution of its road maintenance progranse. In 1975, a study 

vas carried out by the Hinistsy of Uorks to assess vhat training 

f scilities vere required by the ainistry of liosks in the period 

197540. This study assewed ths additional demmds placed upon the 

Staff Training Department by the Gravelling Programme and the Rural 

Access Roads Programme. 

Iater alia, the study discussed the folloving aspecls: 

(f) the number, categories aad levels of additional 

personnel to be trained during the period 1975-80; 

adeqcate training courses ana rethods; 

(iii) the number and qualification of required instructors; 

(iv) the extension of the existing facilities of the Staff 

Training Departmmt; 

('0) sources of suitable trainees. 

9.2 gfaanisation ana content & 

the train- 

The schedule below gives an outline of the type, duration and 

content of the courses given by the Staff Training Department. 
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---__I- 

Category of staff 

---- --.- 

Duration Number of 
of course staff/course 

Officers in charge of construction 
units 6 veeks 8 

Overseers in charge of construction 13 veeks 10 

overseers in charge of gravelling 3 veeks 8 

Plant operators (tractor) 2 weeks 8 

Landrovar drivers1 1 Week - 

Lorry drivers1 1 ueek - 

1 At the time of writing the68 courses were proposed but had 
not yet started. The required annual output per year of trained 
overseers (graselling), landrover drivers and truck drivers was 
int8nd8d to be 16-18. 

-- 

The training ech8dule is established in relation to the demand 

for supervisory staff generated by the schedule of inpleoentatidn of 

BAR units. Each unit has a supervisory staff establishment of one 

officer-in-charge, three construction overseers and on8 gravelliag 

overseer. Additionally, there is a drivers' establishment of six 

plant operators, ono landrover driver, one lorry driver and one 

spare driver. 

In order to be able to provide practical training to 

overseers, the Staff Training Department is responsible for one R\R 

unit, ucder the nominal control of an RAR engineer. Each overseer 

trainee receives practical training of nine Me8kS in the field, 

supervising on-going construction projects. 

The training unit is stationed in a district with a varied 

landscape (flat and hilly) and vhese sufficient gravel is available 

so that a gravelling team can operate continuously. Construction is 

carried out on a minimum of two road projects, each with a labour 

force of 100 uorkers. 



- 51 - 

An officer-in-charge is attached to the unit. He is 

responsible for the preparation of new projects, unit adninistra- 

tion, and the supply of materials to the sites. This enables the 

STD instructors to spend their tiwe on training. The courses for 

officers-in-charge, plant operators, drivers and the theoretical 

part ,?f the course for overseers are run within the existing 

facilities of the STD in Nairobi. 

The technical content of the OTC courses is a repetition 02 

the oversee course with additional information on surveying and 

structures. 

The courses for gravelling overseers mere set up in 

recognitioa of the importance of the gravelling operation. 

The courses for drivers and operators cover main. nance 

aspects and driving techniques. Speciai attention is given to the 

difficu3.t matter of reversing a tractor/trailer cowbitiation. 

9.3 Recruitment of sujtable tg&ees u- 

One of the major differences between capital- and labour- 

intensive construction methods lies in the type and quantity of 

supervisory staff required. The handling and administration of 

large nuwbers of casual kabourers requires a different approach to 

organisation and wanagewent. It also requires different attitudes 

from the supervisory staff - frow engineer to overseer - who are 

responsible for the efficient use of a number of wachines and the 

large labour force. Han-wanagewent and leadership abilities becowe 

very iwportant, especially for officers-in-charge and overseers who 

have to work with the labour farce in the field. Engineers need to 

be reoriented towards the specific problews of Pabour-intensive road 
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construction so as to becowe wore aware of the possible alternatives 

in respect of planning, desagn and techniques to be used. 

The Kenyan Government has recognised the importance of a 

proper training at every level. Several young graduate Kenyan 

engineers have been and are running rural access roads units. 

For officers in charge of units there have been three 

different sources of recruitment. !Iany good candidates for officer 

in charge could be found frow the ranks of overseers. The problew 

uith a number of these persons has been that promotion to a rank, 

suited to an official carrying so wuch responsibility, has been 

difficult in many cases. Problems arise because the persons 

involved do not have the educational qualifications required by the 

Governwent for a particular rank. 

It has been decided, therefore, to try and recruit suitable 

candidates who do have the required qualifications frow the Kenya 

Polytechnic. These "inspector roads traineast would be given a wore 

thorough practical training in labour-intensive construction 

techniques, so that they can be prepared to take over as officers in 

charge of RAR units. Officers in charge with required 

qualifications have also been provided by various volunteer 

organisations. To obtain the necessary background knowledge and 

experience these volunteers have a fawiliarisation period in one of 

the an-going units where they study the available technical manuals 

and course manuals for officers in charge and overseers. 

Overseer trainees have generally been recruited from the ranks 

of headwen vithin the ongoing units of the RARP, staff already 

employed by the Ministry of Works naintenance Organisation and/or 

the nNational Youth ServiceW. 
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Before a headwan can be selected to attend a EAR overseer 

course he has to have had a winiwaw practical experience of one 

year. Selection depends on the results of a technical and language 

test and the recowwendations of the officer in charge and engineer. 

Candidates frow the National Youth Service or the Ministry of Works 

naintenance Organisation, rho show the correct attitude towards the 

RARP, have to have an experience of at least three months uorking in 

an on-going unit before they are considered for participation in a 

RAR supervisor course. 

Plant operators and drivers, who should already possess a 

valid driving licence, are nowinated by the rural access roads 

engineers to cowe for training at the Staff Training Department. 
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10. tlAINTENANCE OP RURAL ACCESS ROagS 

The maintenance system that has been adopted for the roads 

constructed under the RARP is particularly interesting in that it 

relies on labour-based methods. Contracts are given to individual 

workers to waintain a certain section of road for a fixed awount of 

woney. The contract stipulates that payments can only be wade if 

the section is in a good state of waintenance and if it is clear 

that regular maintenance has been carried out. 

The workers are contracted iwwediately after the road, or a 

section of the road, has been completed. In general, the workers 

are former employees of the RAR construction unit. It is ensured 

that they live in the immediate vicinity of the section of the road 

they are to maintain. Consequently, no transport is required and 

they have a knowledge of road construction and of the standard to 

which the road has to be waintained. Horeover, it will be possible, 

since the vorkers are knovn to RAR supervisory staff, to offer the 

contracts to those vorkers who have shovn both responsibility and 

diligence during the construction period. An additional and perhaps 

most important advantage is that it is knovn in the surroundings 

vhich worker is responsible for the maintenance of a particular 

section of road. In this vay, he is likely to cowe under social 

pressure if he fails to waintair this section. 

This waintenance work snould be carried out as and when 

reqsired. Hajor repairs, however, such as the replacement of broken 

culverts or the repair of washouts, are carried out by a special 

taskforce organised by the officer-in-charge or the RAR engineer. 

If such wajor repairs should be necessary it is the duty of the 

waintenance worker to inform the local authorities, vho in their 

turn are expected to inform the RARP maintenance staff. According 
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to the requirements of his section, each maintenance worker is 

issued with a selection of the folloving tools and light equipment: 

hoe, shovel, culvert-cleaning shovel, bushknife, rake, grass- 

slasher, handrawwer, file and wheelbarrow. 

The length of each section of road allocated to one vorker for 

maintenance varies according to the awount of work required to 

waintain it properly but is based on the assumption that the 

contract for maintenance requires approxiwately 12 wan-days of work 

per month. This enables the vorker to spend the rest of his time on 

his ovn farw. 

The vorkers are paid a fixed wonthly salary of 12 vorking days 

at the current RARP rate for casual labour. If the road is in an 

unsatisfactory condition due to neglect by the vorker payment is 

withheld until the deficiencies are rectified. 

The inspection of the roads and supervision and payment of the 

vorkers is the responsibility of a maintenance inspector or officer- 

in-charge, vho under norwal circuwstances should be able to 

supervise the waintenance of approxiwately 300 kilowetres of road, 

depending on the average distance of his base cawp frow the roads. 

He is assisted by a clerk vho handles the adwinistrative work 

required (payrolls, etc.) and is provided with a landrover and 

driver. 

An exawple of a maintenance inspection report can be found in 

Appendix 8. 

At the time of writing this paper, this maintenance systew is 

vell suited to, and had been adequate for, the proper waintenance of 

the cowpleted rural access roads. The systew can also be adapted to 

future dewands, in relation to increased traffic volumes. It vould 
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be possible, for instance, to reduce the length of road to be 

maintained by one worker in case of an increase of traffic. 

Frequent inspection toUrS, good supervision and a strict control of 

standards are, hovever, essential if this maintenance system is to 

be successful. 
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11. CONCLUSIONS 

11.1 Effects of the BARP on enPloYaent 

and agriculture in the rural areas 

Emidovment creation 

For the construction and maintenance of the rural access roads 

the RARP makes use of the local under- and unemployed rural labour 

force. The table below provides details of the employment created 

by the programme up to 31 l¶arch 1979. 

Number of Total labour Number of km Number of snper- 
Year' Units employed constructed visors employed 

operating (man-years) (man-years) 

1974-7s 1 270 25 5 
1975-76 3 810 

2;;: 
15 

1976-77 6 1 620 30 
1977-78 17 4 590 671 85 
1978-79 28 7 000 1 235 140 

1 From 1 July to 30 June. 

In addition, one contractor per approximately 1.5 km of road 

is engaged on a permanent basis to carry out routine maintenance 

activities (see section lo for a detailed description of the 

system). By early 1979 some 7,000 labourers vere employed in the 

construction units, vhile 525 individual maintenance contractors 

were maintaining the completed roads. lhen the Programme is fully 

operative (42 units) it will provide employment to some 12,000 

vorkers, 250 supervisors, 150 masons and carpenters and 

approximately 300 drivers and tractor operators. nose of the 

skilled staff will be needed for the maintenance of the completed 
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rural access roads and also the classified nminorn roads, once the 

RARP has been transformed into a betterment and maintenance 

programme (section 2). 

The growth rate of the rural labour force in Kenya betveen 

1970 and 1990 is estimated to be about 2.7 per cent (the rural 

labour force is defined as 95 per cent of the males and 45 per cent 

of the fenales betveen the ages of 15 and 59 pears).* This means 

that, with an annual srovth of the rural population between the ages 

15 to 59 years of 113,000, the average annual casual labour 

requirement of a fully operative RARP vi11 represent approximately 

15 per cent of the average annual breast of the rural laboar 

force. 

In 1960 the 12,000 vorkers vould represent 0.4 per cent of the 

total rural labour force. 

Naturally, the impact of the RARP labour recruitment at the 

local level should be considered within the context of other rural 

employment opportunities. The sample survey of the RAR vorkers 

carried out by the labour supply study staff shoved inter alig that 

some 60 per cent of the intervieved RARP vorkers had previously 

vorked off the farms. Moreover, most of those who had not 

previously worked vere youngsters vho had recently joined the labour 

force, The most recent employment of approximately 37 per cent of 

the vorkers had been in agriculture. The remainder had been 

employed in various urban or non-agricultural activities. 

Approximately 55 per cent of the RAR workers ictervieved intended to 

return to their smallholdings when their RAR employment ceased. 

nost of the remainder intended to look for nev jobs. 

1 The figures used here are derived from the "RAR labour SUPPlY 
study" and originate from the Central Bureau of Statistics, Ministry 
of Finance and Planning, Government of Kenya. 
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As regards the effect of the RARP on the agricultural 

activities in the areas vhere the Programae is operative, a detailed 

examination of the labour supply of 13 road sites revealed that in 

12 of the cases less than 10 per cent or less of the total male 

labour force available vithin 2 km of the road applied for RAR 

employment. At five of the sites, the numbers of applicants from 

vithin this 2 km area represented 5 per cent or less of the total 

male labour force. At only one site vas the 10 per cent figure 

exceeded. The vorkers coming from within this 2 km area represented 

about 30 per cent of the w labour force. 

The RAR vorkers travelling more than 2 km are drawn from a 

much larger area and represent therefore a much smaller proportion 

of the total labour force available in this larger area. 

One can conclude from the evidence, therefore, that it is 

unlikely that the RARP would cause severe labour shortages for other 

economic activities. It is more likely, and indeed this has 

occurred already in several cash crop farm areas, that the labour 

requirement for agriculture vi11 limit the supply of labour for the 

RARP. 

Sharqsf RAR workers 

The RAR vorkers fall within five main categories: 

1. Workers from families vith smallholdings vhere no hired labour 

is employed and where the worker has had no off-farm 

employment during the last 24 months (45 per cent of the RAR 

labour force). 

2. Rorkers from families with smallholdings, who have held off- 

farm employment during the last 24 months (35 per cent of the 

labour force). 
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3. Farm ovners and employers of hired labour who do not search 

for off-farm employment (11 per cent of the labour force). 

4. Farm ovners and employers of hired labour vho search for off- 

farm employment (3.5 per cent of the laboar force). 

5. Landless vorkers (5.5 per cent of the laboar force). 

For 36 per cent of the workers in the first category, it 

appeared that in their smallholdings the family laboar availability 

vas over tvice the labour requirement. Therefore, it may be 

concluded that the loss of their contribution to the farm output 

would be very lov. The second category vas assumed to comprise of 

seekers of off-farn employment. For this category as vell, the loss 

of agricultural production vas estimated to be loo. The third and 

fourth categories find it vorth while to hire labour which implies 

that the agricultural output produced by these uorkers must be 

higher than the hired Yorkers* vage rate. It is unlikely in this 

case that substantial losses in agricultural production vi11 occur 

because these categories of vorkers have taken up employment wPth 

the RARP. 

For the last category of vorkers the BARP simply constitutes 

an additional employment opportunity within the existing rural 

labour market. Roreover, the small number of landless labourers 

vorking on the project means that those who will derive the most 

beaafit from the roads, the small farmer , ar3 also most involved in 

their construction, 

Summarising, the evidence of the study clearly suggested that 

the loss in agricultural production, even within very lirited areas 

around the road site, vould be small. Furthermore, the projected 

upvard trend in the size of the national laboor force and population 
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Suggest that labour availability for off-farm emplOymeAt in rural 

areas will increase in the future without COAfliCtiAg with 

agricultural production to a great degree. Horeover, the RARP 

requires labour in a locality for a relatively short period, so that 

its effect on the local labour market is short-lived. 

To limit adverse effects on agricultural production aAd t0 

ensure that the road construction benefits those who live close to 

the road, tuo policy measures have been adopted: first, the use of 

migrant labour is discouraged; SeCOAd, the vage rates ar8 kept 

sensibly low. This means that when a labour shortage occurs the 

project is postponed. If it is not possible to obtain the numbers 

of uorkers required even when agricultural requirements are lou, the 

project is abandoned. These shortages of laboor have8 however, 

occurred in very few areas, implying that in most areas the problem 

is under-empioyment of labour. In this respect, it should be noted 

that the availability of labour and the degree of community interest 

in a particular project is, to the extent possible, assessed at an 

early stage in the project selection. It may be concluded that, 

since the RARP offers 'In@' employment within the locality, it 

provides an excellent additiOAa1 employment opportunity to the 

people living in the small rural localities. 

11.2 Belevance of the URP to labour-b-4 

--II DPOd UC ects elsevherq 

The previous sections have ShOUA the methods which have beeA 

employed within the RARP to overcome its administrative, 

organisational and management problems and have described the types 

of technical assistance provided to the Government of Kenya. The 

appendices describe, in more detail, the various systems and 

procedures developed during the course of implementation of the 
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Prograaae. It should be recognised, however, that the successful 

implevientation Of this larg9-SCAl9 road CoAStrUCtiOA programme could 

aot have b99A realised without the commitment aAd support of the 

Government of Kenya and, in particular, the tlinistry of Uorks, which 

is responsible for its execution. 

It was always felt that the knpvledge and experience gained in 

the implementation of the RARP could be applied in similar projects 

elsewhere. The relevance of the PrOgramme in this respect uas 

particularly demonstrated when, in November 1978, the IL0 iA 

collaboration with How organised a study tour for African and 

Indonesian engineers and economists. Eleven participants from seven 

countries took part in this study tour. IA addition to six senior 

engineers from Botsuana, Ethiopia, Gambia, Sudan, Togo aAd Zambia, 

vhcse participation was financed UAd9r the ILO/NORAD Programme of 

Technical Co-operation between Developing Countries, a second 

EtniopiaA aAd four Indonesian government officials ?Att9Ad9dt 

financed by the Ethiopian Government aAd UNDP Indonesia 

respectively. 

The participants had the opportunity of visiting on-going 

projects in selected areas in the field and to discuss practical 

problems of organisation aAd administration with the field engineers 

and supervisory staff. At the ProgrammeOs headquarters in Nairobi, 

various papers were presented describing the inception, development 

and progress of the RABP and discussing its methods of training, 

maintenance, management and organisatioo. At the end of the study 

tour the participants appraised the Programme in a brief evaluation 

report aAd discUSsed the possibilities Of implementation Of similar 

projects in their own countries. Summarising these reports, it may 

be said that the participants were impressed by the scope and 

organisation of the Programme EiAd by its results in respec:t of 
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output, productivity and quality of the completed roads. It also 

appeared that the lack of skilled supervisory staff aAd the negative 

attitudes of engineers in pablic works miAistries were considered to 

be the laajor impediments to the iAtroduCtion of labOUr-iAt9ASiVe 

methods in road construction. 

This last point particularly demonstrated the usefuless of the 

study tour. since many engineers (isElUding some of the participants 

prior to having seen the programme at work) are convinced, unless 

shown otherwise, that labour-intensive methods are inferior in terms 

of quality and productivity. Eigh uage rates and the non- 

availabillty of labour in some areas were identified as constraints 

in some of the reports, although it vas realised that the 

implementation of appropriate technology does not mean that labour- 

intensive construction methods should be used at all costs, but only 

when their use is economically an&technically justified. There was 

a general feeling that the use of labour-intensive construction 

nethods can be very advantageous to developing countries provided 

g00a organisational, administrative and training systems are 

established. The RARP had demonstrated convincingly that, in Kenya, 

it had been possible to construct low-cost , good quality rural roads 

using these methods. It had also shown that the use of this 

alternative technology had led to a considerable redUCtiOA of 

foreign exchange costs and an optimal utilisation of local 

resources. Finally, it was indicated in several of the reports that 

the right type of technical assistance, aiming at the provision of 

the infrastructural requirements necessary for an effective 

implementation of labour-intensive methods, would be most velcome. 

fn 1979, the IL0 vi11 provide technical assistance in the 

implementation of labour-based rural road construction and 

maintenance projects to the Governments of Ethiopia, BOtSUaAa and 
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Roxambiqae. Naturally, it will not be possible to transplant the 

methodologies practised within the RARP without adapting these to 

the conditions prevailing in these countries. Nevertheless, the 

Renyan experience has provided aA extremely valuable background to 

which country specific approaches can be related. 

Another important feature of the Programme is that it has 

shoun in which areas further research is still required. For 

example, it has become clear that traditional tools and equipment 

mainly used for agricultural activities are often not suited to the 

different requirements of heavy construction work, where they are 

used extensively and under difficult coAditioAs. However, in order 

to justify the higher purchase costs of vell-designed good-quality 

handtools and equipment, it will be necessary to determine the 

extent to which the productivity of labour is influenced by their 

use and to quantify the greater durability of these tools. 

The SUCCeSSfUl use of tractors and trailers in the graV9lliAg 

opera&& l iOAS has desonstrated that this form of @~intermediate~~ 

equipment can be eminently suited to this type of York, provided ' 

that their design is adapted to their use in road construction 

operations. It would seem that there is great scope for the 

introduction of other forms of intermediate equipment in road 

construction, using either human, animal or engine power. The use 

of such devices may well lead to a further increase of productivity 

aAd thereby further increase the competitiveness of labour against 

machinery. 

It may be concluded from the above that the potential for the 

development Of an alternative, more appropriate, teChAOlOgy iQ road 

construction is great and that there exists a considerable interest 

in other developing countries to implement such a techAology. 
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Hany obstacles still have to be overcome before labour-based 

construction methods are accepted as a potentially viable 

alternative by those Concerned with the planning aAd execution of 

road construction works in developing countries. Political 

commitment at the highest level for the implemeatation of the most 

appropriate technology is indispensable. Furthermore, it will be 

necessary to create an awareness among planners and engineers that 

alternative technologies exist, and that a choice of the most 

appropriate technology in the planning design stages of construction 

projects is a prerequisite, if these projects are to have a maximum 

impact on the environment where they are executed. To produce this 

awareness, educational curriculae in technical schools and 

uA%versities vi11 need to be adjusted to reflect the merits of the 

use of labour-based road construction methods. 

At the same time, it is essential to recognise - and this is 

aA important lesson learnt from the RARP - that the choice of 

technology has implicatioAs for all phases of the construction 

precess. RheA the use of labour-based construction methods is 

considered, the design and the systems of plasning, management, 

training and administration will have to be modified aAd related to 

the employment of large AUAberS of men rather than to construction 

vith a limited number of machines. Uhen an integrated mix of 

labour-based and equipment-intensive methods is considered to be the 

most appropriate approach, the working techniques aAd administrative 

system3 Yill have to be orientated towards the use of this "mixed" 

technology. 

Of paramount importance is t6e training of a cadre of super- 

visory staff familiar with the concepts of labour-based road 

constraction projects. Ban managemeat sad leadership abilities as 

well as the capacity to programme, organise and monitor the 



construction activities are essential and training programmes should 

emphasise these aspects. 

Suamarising, it is clear that the implementation of more 

appropriate technologies in the road construction sector vi11 

reqaire support from the highest level and a flexible approach to 

seemingly familiar problems. tlore information and a different 

approach in education and training of engineers and planners are 

needed to produce a change of attitude towards the use of 

alternative technologies. Fortunately, the RABP has Contributed 

much in this area by providing the evidence that labour-based 

construction methods can be viable and competitive. 
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STRUCTURE OF TEE RARP ~ AND PI&J? ORG~ISAT~~’ 

1.1 The cemalised stractw 

The actual execution of the works carried out under the RAAP 

is the responsibility of a senior superintending engineer who is 

assisted by two superintending engineers, based at headquarters, who 

are responsible for the units operating in East and lest Kenya 

respectively. 

The superintending engineers form the link betveen the RARP 

headquarters and the field staff. They are responsible - within 

their particular region - for the implementation of the planning, 

technical, administrative and reporting standards of the RALBP. They 

monitor and co-ordinate the work of the RAR engineers and inspect 

the ongoing construction works during inspection tours. Their 

specific duties are the folloving: 

(a) 

(b) 

w 

(a) 

to ensure that the design and construction standards of RARP 

are implemented on a programme-vide basis; 

to monitor the effective use of planning and reporting systems 

for the RABP; 

to ensure that the systems of procurement and the supply of 

resources to the RARP field units vork effectively; 

to provide assistance and advice to the RARP field engineers 

on the implementation of the Programme. 

One of the xperintending engineers, in collaboration with the 

senior superintending engineer, is also responsible for the 

--w--------e 

1 Charts visoalising the structure of the RARP headquarters and 
field organisation are attached to this appendix, 
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preparation of quarterly reports to donors relating to the 

disbursement of funds. Each of the superintending engineers is 

assisted in his duties by an assistant construction engineer who has 

been made available to the RARP under the IL0 associate expert 

scheme. 

The senior superintending engineer is responsible for the co- 

ordination of the efforts of the superintending engineers, has the 

over-all responsibility for the proper implementation of the 

financial and procurement procedures related to the Programne, and 

liaises with the chief superintending engineer and the chief 

engineer (roads) in all matters of policy. 

The day-to-day running of the RARP head office, accounts 

section and stores section of the RARP is the responsibility of an 

executive officer, an accounts assistant and a supplies officer 

respectively who report directly to the senior superintending 

engineer. 

The executive officer is responsible for the handling of 

personnel matters for staff employed at head office and the 

recruiting and discharging of staff in liaison vith the personnel 

section of the Rinistry of Works and the senior superintending 

engineer. His other duties consist of supervising head office staff 

and ensuring that registry, filing and handling of correspondence 

are done properly and that Government of Kenya regulations are being 

adhered to. The accounting and procurement systems are discussed in 

detail in Appendices 3 and 4. 

Zn addition to the managerial and administrative staff 

mentioned above, a mechanical engineer, based at RAR headquarters, 

is responsible for the introduction of effective vehicle and plant 

servicing procedures in order to maximise vehicle ana plant 
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availability. In this context he is expected to determine the 

service life of parts such as fan belts, brake linings, etc. so that 

these can be replaced during planned servicing rather than after 

failure. Furthermore, he co-ordinates the maintenance and repair of 

the RARP egUipmeUt. 1 

In the field, the Rural Access Roads (EAR) engineer is 

responsible for the usual duties of financial administration, 

planning, programming, approval of alignments, procurement and the 

preparation of monthly progress and finance reports. tloreover, he 

is also responsible for the technical evaluation of the proposed 

roads, the design of small structures, on-the-job training of 

supervisory personnel and the implementation and organisation of an 

efficient maintenance system. In short, he is working as a 

contractor, consultant, instructor and accountant. Since all the 

above-mentioned aspects are of equal importance and the use of 

labour-intensive construction methods is still relatively strange to 
. 

many civil engineers, it follovs that the RAR engineer needs to be 

a person vho is not rigid in his attitudes but can approach the 

above-mentioned facets of the vork in a flexible manner0 

Officer in charoe (OK) 

The day-to-day running of the units is the responsibility of 

an officer in charge (OIC).a 

In practice, most OICs have been recruited from the overseer 

ranks after recommendations by their respective engineers. 

t The average equipment holding per RAR Unit is: 1 Landrover, 6 
tractors, 8 trailers, 
roller. 

1 flat lorry and 1 pedestrian vibrating 

a The most senior level of supervisory staff. 
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Special courses for officers in charge have been organised by 

the Staff Training Department of the Ministry of Works (see section 

9) 0 

The officer in charge is expected, vithout engineering 

supervision, to deal with the survey, the employment of casual 

personnel,* the procurement and administration of stores, the 

programming control and reporting of construction works, and the 

efficient organfsation of logistics. 

He should also be able to advise the gravelling overseer on 

the suitability of gravel materials to be used and on other matters 

related to soil technology. He submits a detailed monthly progress 

report= on all the above issues to the engineer. 

Overseegs 

The overseer in charge of a construction site should be able 

to manage, with only a limited aaount of supervision by the OIC, a 

labour force of approximately 80 casual labourers vith the 

assistance of one headman per 20 labourers. He is also responsible 

for the preparation of dally work programes and site reports and 

for the administration of personnel and stores under nis charge. 

Examples of the standard forms used in the RARP for the above can be 

found in Appendix 1. 

The overseer is assisted by a number of mgang leaders" or 

flheadmenn, normally one per 15 labourers. These headmen supervise 

the work of their particular gang in respect of output and 

-m-I-------- 

1 In Some cases this vi11 be done by the engineer. 

s An example of such a monthly report can be found in Ap?adix 
8 (RAR fors 6). 
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standards. They are expected to execute the daily vork programe as 

prepared by the overseer, to report the daily progress and to manage 

their group of vorkers vithout favouritism. 

In addition to the supervisory staff, each unit has one 

general storekeeper, three or four casual storekeepers, one 

carpenter, one mechanic and at least one mason. 

The general storekeeper handles the issues and receipts of the 

unit sain store, while the casual storekeepers deal with the stores 

on the separate construction sites. 

The mechanic takes care of anal1 repairs and saintenance of 

the equipment. 

The casting of concrete culverts is carried oat avay from the 

construction site. A mason vith a number of casual laboarers is 

responsible for this operation. In sose cases the engineer say 

decide to have one centrally located site with facilities such as 

running vater where all culverts for his units are cast. 

1.2 The decentused structu 

In section 2 it vas noted that the organisation of the BARP 

would be decentralised in order to: 

(i) provide the basis for the isplerentation of the better- 

ment and maintenance prograrse which the RARP vi11 

eventually become; 

(ii) provide a more effective supervision to increase the 

efficiency of the field units. 

In this situation the headquarters staff would comprise one 

prograrse co-ordinator and one construction engineer. The 
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responsibility for the co-ordination of the RARP at the provincial 

level uould be delegated to "Divisional Engineersl@. Six such posts 

td0uia & established at the various Provincial Engineers' Offices. 

The posts w0uia be filled by experienced RAR engineers of proven 

ability. The Divisional Engineer would initially be responsible for 

the BAR construction and maintenance work as well as the field 

administration in his division. Gradually, with the augmentation of 

the length of completed roads, the Divisional Engineer would set up 

a maintenance organisation, independent of the field engineers. 

These tf0uia r from then onwards, be solely responsible for 

construction activities instead of for maintenance as well as 

construction activities, as had been the case since the start of the 

programme. This maintenance organisation tf0da initially 

concentrate on the maintenance of completed Rural Access Roads but 

could by degrees be enlarged to include the maintenance of the 

classified minor road netuork. 

Each Divisional Engineer would have the following staff at his 

disposal: 

u-1 an inspector mechanic in charge of a service team of 

several mechanics; 

(ii) administrative staff to handle the accountsjo records and 

stores at the provincial level. 

The length of time that the mfield supervisorn posts would 

still be occupied by expatriate engineers would depend on the 

availability of suitable candidates either from the Kenya 

Polytechnic or from the University of Nairobi. At unit level (from 

OX downuards) the organisation remains similar to the organisation 

described shove (see Wentralised structure@*). 



OrRanisation Chart Headquarters 
Centralised Structure (to July 1979) 

Mini-dry of Works 
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I 
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Chief Engineer (Roads) 
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Accounts 
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Ass. Construction Eng. 
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Organisation Chart Field 
Centralised structure (to July 1979) 

RAR Engineer's HQ Staff 

Executive Officer 

Accounts clerk, Messenger, Watchmen 

Typist, Driver, Storemen 

Payclerks 

Unit 1 
I I 1 

Unit 2 Unit 3 Unit 4 
I 

Officer in Charge 

Stores 
Reco-rds 

T I I I I I 
General Staff Culvert manufacture Construction site 1 Construction site 2 

I 
Mechanic 
Carpenter 
Storekeeper Plant operators 
Survey ass. 
Lorry driver Gang 2 Gang 3 Gang 4 
Mason 

Gany 1 
-- Headman * Head&an* Hea&an* Headman* 

Roller operators* 

I I I I 
Labourers+ Labourers Labourers Labourers Sitle(spreading) 

Hekdman* 

Qua&y 

Headnfan* 

Labburerss Labou!ers* 

Note : 1) Labour will be employed as required, but the total number of 
casual labourers per unit should not exceed 300 

2) At the RAR Engineers' HQ normally one payclerk and one storeman 
per unit is employed. 

*Casual 

I 

-3 
03 

I 



Oraanisation chart II RARP 

Decentralised Structure (to be effective from July 1972) 
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1 
Field Sup. 

I 

Field Supervisor 
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Field Sup. Field Sup. 

I 
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VI 

I 

lJLt I 
I 

Officer in charm 

I 

Unit II 
I 

Officer in Charae 
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Guidelines prepared by the aOY in respect of design of rural 

access roads stipulate that a gr?:c?-* at of 11 per cent should not be 

exceeded and that where a gradient of 11 per cent is considered 

necessary this gradient should not be exceeded for more than 100 

metres continuously. 

The minimum radius of horizontal curvature is 15 metres and 

the minimum desirable radius sf horizontal curvature is 30 metres. 

The design standards in respect of formation and drainage are 

shown in table 1, and standard cross-sections of the rural access 

roads appear as figure 2.1 to 2.6 of this appendix. side drains 

steeper than 5 per cent should be provided with scour checks and 

freguently-placed mitre drains or culverts according to the terrain 

and gradient. 

For less than 30 vehicles per day the width of the earth-road 

formation is 4.50 metres as shown in the attached cross-section. If 

hovever the traffic is expected to be more than 30 vehicles per day 

a wider formation of 6 metres is considered justified. In 

mountainous terraizl where cuts are greater than 2 setres the 

earthvorks are oinimised by the reducing of the formation vidth to 

3.5 netres (see cross-section III). Passing bays vi11 be provided 

vithin sight distance of each other and the length of these sections 

constructed according to this cross-section is kept limited. 
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&k&J: pesiao standards of rural access ro& 

Standard formation 
Sldecut 
Embankment 

Side drain 
side drain in sidecut 

Pormation width 
standard 
sidecuts 
Embankment 
Deep cut (height over 2 D) 

Camber of running surface 
Width of gravel course 
Depth of gravel (COmpaCted)l 
Depth of side drain beluv 
horizontal excavated level 

Depth of side drain belov crovn 
of road 

4.50 m ) 
4.50 a ) shoulder included 
6.00 P ) 

2 x 1.40 0 
1 x 1.40 II 

7.3 P 
5.9 m 
6.0 m 
3.5 m 

5-71 
4.0 m 
10-15 cm 

30 c0 

45 cm 

hinimuxt diameter of culvert pipes 45 cm 
ainiaum gradient of culvert pipes 2.5% 
aaxiaum gradient of cuivert pipes 5.0% 

1 While the normal gravel thickness is 10 cm compacted, on 
very poor nataral soils this thickness may be doubled to 20 cm. 



STANDARD CROSS SECTION I 

t 
7.30m (8.80m) 
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_ 1.40m I 4.50m (6 .OOm) ___- 
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SCALE:- 1: 50 

NOT ES: 

1. Width of earth road formation 4.50m for less than 30 vehicles per day. 
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2. Height of fill less than or equal to l.OOm. 

3. H2 height oi cut. 

STANDARD CROSS SECTION II 

CUT AND FILL 
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Catch water 

0.25m 
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I -I- 

SCALE :- 1: 50 

NOTES: 

1. Width of earth road formation 4.50m for less than 30 vehicles per day. 

,I I, I, I, 6.00m I, more ,, ,, ,, ,, ,, 
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STANDARD CROSS SECTION IV 

DEEP CUT 

f Mic. 3 -5137 
i 

(not drg$o 

\ Catch Water Drain. 

/ 

/ 

/ 

/ 

t= 
/ 3.50m 

3.OOm 
Minimum -I 

SCALE:- 1: 50 

NOTES: 

h2 > 2.OOm 

1. Width of earth road formation 3.50m with passing bays within sight distance 

of each other. 

2. Height of cut more than 2.00m. 

3. Drain: ‘12 culvert or trapezoidal drain. 



STANDARD CROSS SECTION VI 
EMBANKMENT 

co-- 6.OOm’ 
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NOTFS: 

1. Width of earth road formation 6.00m. 

2. Fill higher than 1.00 m, 



1 Width of earth road formation 6.00m 

2.FilI height is 0.25m 

STANDARD CROSS SECTION XL- 

BLACK COTTON SOIL 
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EXPENDITVRB CONTROL AND REIJ@VRSEHENT PROCE)JaES 

FlUidS for the construction of roads in a particular province 

are issued by the chief roads engineer to the provincial engineer1 

in the form of an "Authority to Incure Expendituren. The provincial 

engineer then issues the funds destined for the construction of 

rural access roads in his province to the RAR engineer concerned in 

the form of a WDepartmental Expenditure Authority". 

The Departmental Expenditure Authority is intended to cover 

all unit running costs with the exception of the purchase of tools, 

plant and vehicles. These items are purchased by EAR headquarters 

and delivered to the units. Funds are normally issued quarterly to 

each unit. Only in very special circumstances will additional funds 

be issued, e.g. when a base camp is being constructed or a major 

structure is required. In these cases, approval from headquarters 

must be obtained before the construction work is initiated. 

In order to exercise control over the expenditure of the 

allocated funds, the RAR engineer maintains a record of all 

liabilities and expenditures incurred in an approved form of vote 

book. This vote book is written in duplicate ou a monthly basis 

with a separate record for each account number (each unit has its 

own account number for construction activities and another for 

maintenance activities). At the end of the month, the total of the 

outstanding liabilities and the total of expenditures incurred are 

calculated. 

---I----e--- 

1 See organisation chart attached to Appendix 1. 
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After examination by the RAR engineer both copies are signed 

and the duplicate copy together with copies of all payment vouchers 

and invoices in respect of expenditures incurred during the month is 

forwarded to RAR headquarters. The information serves as a basis 

for the reimbursement of funds by the donors to the Kenyan 

Government. 

A special accounting system has been adopted to provide the 

detailed information requested by the donors. A two-part code is 

used to classify all expenditure, a lettar representing the 

financiny agency and a number representing the type of expenditure. 

For example, the code c-4 w0uia relate to an expenditure 

reimbursable by the Netherlands (C) in respect of tools (4). This 

expenditure code is endorsed on all payment vouchers and recorded in 

the expenditure ledgers which are kept at unit headquarters by the 

RAR engineer. 

The expenditure is subdivided into nine categories: staff 

wages (monthly-paid employees), casual vages (daily-paid employees),, 

equipment, tools, construction materials, accommodation materials, 

petrol, oil and lubricants, service and repair and miscellaneous. 

Every month copies of the expenditure ledgers together with 

copies of all vouchers and invoices in respect of expenditures 

incurred during the month are sent from the units to RAR 

headquarters. After these documents have been checked, the 

headquarters accountant prepares a final expenditure ledger for each 

oni. t l This ledger shows not only the expenditures as reported by 

the engineer but also all expenditures incurred at headquarters for 

this particular unit.a 

1 Noraally all expenditure for tools and equipment is incurred 
at headquarters and not in the field. 



- 90 - 

Each unit has its own financial file at headquarters, in which 

all accountable documents relating to that unit are kept for 

reimbursement purposes. The following documents are filed 

quarterly: 

WI 

(iii) 

(iv) 

duplicate copy of the expenditure ledger prepared by the 

accountant, which gives a cosplete picture of all 

expenditures incurred by and for a particular unlit; 

the expenditure ledger prapar&. by the RAR engineer; 

a monthly expenditure control record; 

all corresponding vouchers including copies of the 

procurement documents used at headquarters for the 

procurement of tools and equipment for the unit in 

question during that particular quarter. 

Summaries of all expenditure incurred for each unit, in vhfch 

a breakdoun of expenditures is given according to reixburseaent 

codes and chargeability, are then prepared by the accountant. 

Whilst thase summaries are accepted by most of the donor agencies as 

being sufficient proof and documentation of expenditures incurred, 

an annual audit of accounts by the Auditor General is still 

required. A different systea is used for one agency, vhich 

Leisburses a fixed asount per kilometre completed. This fixed 

amount Is recalculated annually to reflect actual costs. 

fssue of fands 

The issue of funds to an BAR engineer does not relieve the 

provincial engineer of his responsibility for the proper control and 

accounting of these funds. However, whilst in respect of the 

maintenance organisation the provincial engineer can effectively 
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control his senior staff and the funds entrusted to them, this is 

more difficult in the case of the RARP. Although the programme 

functions vithin the ?lOW structure, it does have a measure of 

autonomy. fn respect of accounts, this is demonstrated by the 

following: 

(i) 

(ii) 

{iii) 

PI 

The RAR engineer reports his expenditure direct to BAR 

RQ with a minimum delay and forwards I$&,bwn accountable 
/ ,' 

documents. 
,' 

," 
_,' ,/.' 

A suitably adapted accou?%ing system is used to satisfy 

the donor requiremen'z. 

As the RAR eqineer is responsible for the aajatnining 

of the PaR expenditure ledger and the reporting of his 

expendJ,rures to headquarters, he has his own accounting 

pers:&nel which is directly responsible to him. 

The head office of the RAR engineer is usually not 

located in the same place as the provincial headquarters 

where all other accounts are kept. 

The administration and payment of large numbers of 

casual labour (12,000 divided over six provinces) is 

different from the administrative and payment procedures 

established for the "regular" !HJU maintenance staff, 

sainly because the casual RAR staff is recruited and 

laid off within short periods and is paid only for the 

number of days worked. 

For these reasons the provincial engineer is in a difficult position 

as regards administering and managing the RARP funds. It is 

expected, however, that the creation of the Divisional Engineer 

posts within the provincial engineers 1 offices vi11 contribute much 
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to the improvement of RAR funds administration at the provincial 

level. 

It may be concluded from the above that the implications of 

the implementation of a iarge labour-based programme are many and 

that it is extremely important to adapt or change existing admini- 

strative and organisational structures to suit the specific 

requirements of a labonr-based programme prior to its initiation. 

However, it should also be recoqnised that changing existing systems 

can create many problems. There are usually good reasons why 

systems heve deveio pea in a par+icalar way. Ths changes that are 

inevitable should be tried out in small pilot projects and time must 

1?9 alloved for agreeing with the appropriate authorities how they 

are to be effected. 
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The procurement, Storage and distribution systems for the RARP 

have been organised as follous: a store has been set up in Nairobi 

from where the supply servPces to the field are arranged. After 

tenders have been approved by the Central Tender Board, the items 

orizerea vi11 be otippii& to this store either through the Supplies 

Branch of the Ministry of Rorks or direct from the suppliers. All 

items received are checked, recorded and stocked in this store until 

they are required in the field. A minimum stock level and a minimum 

re-order quantity have been established for each iteti. These 

UliSd.Wlli stock levels consist of the average monthly total issues 

multiplied by a lead tins in months. The lead time for each item 

varies according to the time required to order and receive this 

particalar item. Re-order quantities are at least one year's 

estimated requirement. 

In order to avoid stocks running out it is extremely important 

that the above procedures are strictly applied so that tenders are 

advertised and orders are placed timely. 

The following handtools are required to run a unit, employing 

approximately 300 casual labourers: 

ghovel 200 

panga/bashknife 75 

hoe 200 

forked hoe 125 

mattock 75 

mason hammer 25 



- 94 - 

axe 25 

pickaxe 75 

rake/spreader 50 

crowbar 25 

sledgehammer 25 

uheelbarrow 50 

earthrammer 25 

It should be noted that these figures are average requirements, 

based on Kenyan experience but that, depending on soil type and 

local customs, requirements may vary. Only the most important tools 

have been included above, but it wPl1 be necessary to procure smal.1 

numbers of bowsawsl hacksaws, tape measures, spirit levels, buckets, 

uniforms, as well as a large amount of stationery. 

As noted above, the central store at RARP headquarters should 

always contain sufficient quantities of tools to meet the 

reqsireerents of the established units. During the first years of 

the implementation of the RARP, however, the procurement of the 

desired quantities and quality of tools was problematic. This has 

meant that in some cases the purchase of the handtools and light 

equipment such as wheelbarrows has been done locally by the RAR 

@TiCjiii%%iS vhen the required items couid not be suppiled in time. 

Local purchase of goods by government officials, however, is 

governed by very strict regulations. It is therefore not possible 

to purchase locally the number of tools and light equipment required 

to keep one or more units running throughout the year uithout 

referring to Central, Hinisterial or District Tender Boards for 

approval. This is a lengthy process. It cannot be overemphasised, 

therefore, that it is essential to modify, uhers necessary, the 

existing procedures for they are often orientated towards equipment- 

intensive organisations or programmes, In the case of the RARP the 
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management has been allowed to tender for the Programmers oun 

requirements, so that it is now responsible for its own procurement. 

Stores1 are delivered to the RAR engiueers after a monthly 

stores demand has been submitted. This demand should reach 

headquarters not later than the tenth day of the month. Stores will 

then be issued by the BAR supply section to the units daring the 

following 20 days either by car or by train, where this is poss5.ble. 

Local purchases nay be made by the RAR engineer in respect of the 

following materials or services: ballast, sand, cement# timber, 

vehicle repair and other items or services after written authority 

from RAR RQ has been obtained. For most of the above material9 and 

services, government contracts are awarded at the beginning of each 

financial year. If such a government contract ia awarded to a 

particular supplier, the RAR engineer is obliged to obtain the 

materials concerned from that source. Petrol, oil and lubricants 

are usually obtained from existing 110% facilities. @here possible, 

engineers have installed bulk supplies for these items. 

1 nStoresN comprise five categories: tools, survey equipment, 
bililding materials, stationery and general office items. A list of 
items available is in the possession of each R&R engineer, 
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APPENDIX 5 

PLANNING,-- AN-G AT SfTE AND UNIT LBV& 

planninq 

Before construction can be started, the quantities of work Eor 

each operation have to be known so that a project plan can be drawn 

up* In the RARP, tvo planning methods1 have been used, 

&thod A. Some time before construction is to be started a 

small survey team, in some cases consisting of an overseer and a 

group of laboarers, sets out the alignment of the proposed read. 

This survey entails initial bash clearing and a consideration of 

possible alternatives. After this preliminary vork has been carried 

out‘ the engineer or officer in charge inspects the proposed 

alignment and approves it vhen he is convinced that there are no 

better alternatives. After approval of the route, the overseer sets 

out the final alignment in detail. The next step is the preparation 

of a detailed bill of quantity (Appendix 8), in which the quantities 

of vork for each operation per 20 oetres of road length (clearing, 

excavation, etc.) are accurately described. Phere necessary, 

remarks are made regarding the difficulty of the vork de. 9. 

thickness of bush, soil type, throving distancea, length of haul 

when big fills are required, etc.). 

After data collection, a project plan is drava up by the 

engineer in conjunction vith theoverseer/survey assistant vho has 

prepared the bill of quantity and the overseer vho will be in charge 

1 Hethod A has been successfully tested in the initial period af 
the RARP in Kvale and Xitui districts. lethod E has been introduced 
in a later stage of the Prograuae and has been established as the 
standard planning and programming method by the RARP aanagement. 
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of the construction vorks (in some cases this is the same person). 

Productivity norms are established taking into account the 

parameters which are relevant for each section of road. These 

parameters are described in the remarks column of the bill of 

quantity. 

Having established (a) the quantities of York, and (b) the 

productivity norms for each operation, the number of man-days 

required for each activity can be calct:sted by dividing (a) by (b). 

The planned total number of man-days for the project can be 

computed after allovances for con- taskvork activities such as camp 

preparation and culvert laying have been made. The approximate 

duration of the project (number of construction days) is then 

reached by dividing the total number of man-days by the average size 

of the labour force. The average size of the labour force is 

determined by the availability of labour in the area, the available 

resources (the total number of casual labourets per unit should not 

exceed 303) and the size of the project. 

Based on the above calculations and data, a nplanning graphn 

can be dravn (see Appendix a), vhere the planned progress of a 

control activity - usually camber formation - is plotted on a chart 

where the input in man-days is shown on the vertical (y-) axis and 

distances in kilometres on the horizontal (x-) axis. 

This “gra phn will be used for control daring construction, 

when the actual progress and number of man-days spent can be plotted 

next to the planning line. The necessary data for this exercise are 

obtained from the monthly progress reports. The overseer in charge 

of the construction knovs the targets to be accomplished and makes 

use of the bill of quantity to prepare hfs daily vark programmea* 



mod B. This method differs from the above-described system 

mainly because no detailud bills of quantity are prepared. The 

r-agineer estimates the required input in man-days for the 

construction of the road, basing this estimate on personal 

experience and general guida',ines provided by BAR headquarters. 

Polloving previous data (project summaries and personal experience), 

the man-days required for each kilometre or identical part of the 

road are estimated for each activity (Appendix 8, RAR-1). A 

planning graph is then prepared in the same vay as described under 

nflethod Am. Uork targets are given to the overseer as: (I) the 

construction day when the control activity and, naturally, all 

preceding activities should be finished for each kilometre, (ii) the 

maximum of man-days to be used for this purpose (table 1). 

km 1 km 2 km 3 
-- -u- 

Target Actual Target Actual Target Actual 
-. 

Construction day 18 19 52 
Han-days 725 700 1 

2:: 
1 

2% 
1 
735: 

2 000 
-- -- - 

The overseer in charge of construction is expected to measure 

a-1 quantities of work well ahead of construction in order to be 

able to prepare his daily vork programae and to set his tasks in an 

efficient vay. 

The "planning graph" described above is a simple version of 

the "Time and Location Chartw, vhich can be used effectively for 

production planning and control of more complex road construction 

projects. A description and example of such a "Time and Location 

Chart" is given as Appendix 10. 
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In order to allov the overseer to organise his labour force 

properly and to ensure that the vorkers vi11 not be in each other's 

way, the latter do not all start on the same day. In accordance 

vith the quantities of vork as estimated in the bill Qf qUantity, 

the size of the labour force vi11 gradually be increased. The first 

groap of vorkers hired vi11 start vork on the first activity. Two 

days later the next group starts vith the next activity, and so on, 

until all labourers are at vork. The size of each group vi11 vary 

according to the number of man-days required for each activity. In 

this vay, the rate of progress for each activity is approximately 

the same. 

The overseer prepares a vork programmel for all vorkers and 

instructs his headmen, one day in advance, of the intended vork. On 

the vork programme form he notes details for each planned activity, 

i.e. length of road to be completed, exact place of York, quantity 

of uork, the taskrate and the number of men employed on this 

activity. In the space for remarks he notes deviations from the 

average taskrates (if any) and explains his reasons for adjustments. 

The vork should be programmed in such a way that no activity 

lags behind. In order to facilitate supervision the overseer should 

also take care that all construction activities are being carried 

out on a section of road that is short enough to enable him to visit 

all groups of workers at least three times daily. If the next 

s?Xning a taskvork group is short of VQrk9rS, labourers should be 

transferred from non-taskvork activities to the taskvork groups so 

that the taskvork activity can be carried out as planned. The 

headman should set out the tasks in the morning according to the 

-m---w--w-m- 

1 Appendix 0. 
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instructions received the previous evening. The overseer should 

then check as soon as possible whether kis instructions have been 

carried out properly. In ordar to reduce supervision problems the 

number of activities planned is kept to a minimum by carrying out 

the construction in two phases. Pkase f includes site clearance and 

excavation to level and phase XI drainage and camber formation. 

Tke overseer's administrative duties cover the monitoring of 

personnel, stores, input (man-days/acttiity) and output 

(production/activity). Although the overseer is responsible for all 

administration, his headmen may assist him with the administration 

of personnel, while the stores are being administered by the 

storekeeper. The overseer carries out random ckecks of certain 

items to check the work of his storekeeper. A 100 per cent check of 

site stores is carried out monthly, preferably immediately prior to 

pay day!. 

This system works very satisfactorily but requires store- 

keepers and headmen with some kind of educa?ional background. Tkere 

have always been plenty of candidates with a reasonable educational 

background for the white-collar job of storekeeper. However, the 

requirements for a keadman post are different (man-management 

abilities and leadership are required rather than the ability to 

read and write), which implies that in many cases these posts are 

filled with workers without education. If the headmen are not 

capable of assisting with the administration of personnel this work 

will lie done by the overseer, assisted by his storeman/timekeeper. 

A muster-roll book is used for personnel administration. fn 

this book the presence or absence of each worker is noted daily. 
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This information is kept in duplicate, as each month muster-rolls 

kave to be collected and brought to the main office to provide t1.e 

necessary information for the payrolls. 

In a stores leiqer-:;oDk all receipts, issues and balances of 

tools, materials and ei;u".<~l~-;nt. are recorded. Daily issues are not 

recorded in this book, but names of workers and tools issued are 

noted by the storekeeper on a separate form at the beginning of the 

day w&en the tools are issued. In case of discrepancies the 

overseer is notified immediately and the worker will he.ve to explain 

what has happened. Uken this explanation is not sat?sfactory the 

worker will have to pay for the tool and an appropriate amount of 

money vi.11 be deducted from his salary at the end of the month. 

Particular care should be taken by the storekeeper that the mor?:+rs 

do not replace good-quality kandtools by bad ones. This implies 

that the management should ensure that all tools are clearly marked. 

Reporting 

Reporting is done on a daily/weekly report form. The input 

(in man-days) to the various activities as well as the tclq.2 number 

of workers on the muster-roll and their designation is reported on 

this fcrm. At tte end of each week the inputs for each activity are 

totalled and the stations between which work has been carried out 

are noted. 

Based on the daily/ueekly report forms, a monthly report form 

is filled in either by the overseer or the officer-in-charge. In 

any casec the officer in charge has to check the achievements of the 

month daring a site visit in the beginning of the following month. 

After this inspection he then completes the monthly report by 
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calculating and recording the output , productivity, rates of pay and 

amounts. 

The daily records, summarised in monthly re'borts, form the 

feedback to the engineer. The engineer then reports progress, total 

cost and resources used ror his units to headquarters on a monthly 

basis. Quarterly the engineer submits a detailed breakdown of 

overheads to headquarters, where costs, etc. are analysed. Uhen a 

project is completed, a summary is made and analysed in order to 

improve the planning and construction procedures. 

The monthly accomplishment report (RAR-1O)l and the monthly 

unit report (RAR-ll)a give information on production and 

productivity, expenditure, personnel, equipment and gravelling. The 

quarterly-engineer overheads report (RAR-12)' gives a detailed cost 

breakdown of overheads at engineer's level and contains information 

on maintenance. On the reverse of the form the engineer's staff is 

listed. The quarterly unit overheads are calculated on form RAR- 

13.1 The computing of the average uuit overhead costs per man-day is 

necessary for the analysis of the cost per km of road constructed. 

The project summary form (RAR-14) describes the inputs, 

outputs, parameters and costs of the project. 

The monthly reports are forwarded to RAR HQ before the tenth 

of the succeeding montk, together with a copy of the expenditure 

ledger and copies of payment vouchers and invoices, detailing and 

justifying expenditure incurred duri-ng the previons month. orders 

for nstoresm obtainable at RARP headquarters are made at the same 

time. 

------------ 

1 Appendix 8. 
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Sine *-a the level of supervision on individual. construction 

site9 i7 ver:f variable, it is important that the problems of control 

ar,,; slpcrvision are made as simple as possible. Planning and 

reporting procedures must be self-checking. For example, the number 

of man-days paid in a month as shown on the payroll must equal the 

number of man-days worked as shown on the monthly site raccrd. 



&PPENDIX 6 

(a) Bush-cleari= 

Bush type Tools !!2/man-day 
---- ~~----- ~ 

1. Light bush Bushknife, brush-hook 640 

2. tledium bush Scythe, axe, bovsaw 480 

3. Dense bush Plantpuller 320 

Bush-clearing is often done with traditional toois which are 

not very well suited for the purpose. For iikstance, the use of a 

bus&knife to clear vegetation means working in a tiring, bent 

position and with a high risk of injury. The use of improved t.:ols 

and equipment (brush-hook, plantpuller, scythe, axe with proper 

handle) results in increased productivity and minimises the risk of 

injuries. 

Photograph 1 shovs a site where the bush has been cleared. 

The man in the foreground is engaged in q*grubbing*8 or topsoil 

removal. 



1 

(bl Tree aad stump remova& 

Tools used in the RARP for this purpose are: axe, bovsaw, 

cross-cut saw, hand-operated vinch, pickaxe, hoe, spade, mattock. 

It has been found useful to make a grinding wheel available at the 

store and honing stones available on the site for the sharpening of 

these tools. 

Photographs 2 and 3 shov heavy bush, tree and stump removal. 
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- 107 - 

(Cl Grubbinq 

mGrabbing* means the removal (roots included) of vegetation 

and the disposal of the vast8 material outside the roadvay (see 

photograph 1). 

Vegetation type 

--- 

Tools 

---- 

Task 
R2/man-day 

Dense vegetation 
in firm soil cover- 
ing the whole area 

Hoe, heavy duty 
rake shovel 100 

Sparse vegetation 
in loose soil 

Hoe, heavy duty 
rake shovel 250 

- _I_--- 

ia) ulder removal and rock excavation 

The RARP has indicated that this activity is not very vell 

suited to the use of labour-intensive techniques. Nevertheless, it 

has been possible to move or crush big stones without resorting to 

machines by: 

(1) pulling or pushing the stone out6ide the roadway using winches 

or CrOwbarS; 

(2) digging around the stone, pushing it over (using manpower, 

hydraulic jacks or winches) aud burying it: 

(3) alternately heating and cooling the stone until it can be 

cracked using sledgehammers and steel wedges; 

(4) drilling ho186 and splitting the stone using a petrol-powered 

or pceumatic drill and plug and feathers: 



(5) drilling holes and blasting. Tools, material ard equipment 

used : pickaxe, mattock, hoe, shovel, crowbar, vinches, jacks, 

drills (petrol-povered or compressor-driven), sledgehammers, 

chisels, vedges and plug and feathers. 

Photographs 4 and 5 show rock excavation and boulder remove1 

bg laboar-intensive means. 



(e' "Xc-6 J> t - n- r----c.-fz.Lt 

-:.- - -1r;i tv cctr.sist'. ii z.c 3t the excavation; to level of soil to 

_ 
spa: * '3 r fl;: as directed. The productivity varies not only with 

t h& soi; t'I'l,e hilt ilso with the throwing distance. To measure the 

VolumP to be excava?ed i0slots*8 are dug (see photograph 6 and figure 

i T, ,.t i c a t i c ,q 11 . (3) the future ieve of the road and (b) the vidth of 

&he excavatior. * Tt e volume of the soil to be excavated can be 

calculated by measuring the exposed faces of two slots, calculating 

the average area and multiplying this average area by the distance 

bet ueer. the s:ots (see Appendix 8 fcr calculation form used). 

after determining the type of the soil and measuring the 

average thrcwing distance the taskrate can be found according to the 

tabla below. 
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Soil type Tools 
Taskrates H3/man-day 
Throwing distance (m) 

o-4 4-6 6-8 
- 

Looser not 
sticky soil 

Firm soil 

Shovel, 
jembe 

Shovel, 
fork jembe 

5.0-6.0 4.5-5.5 3.5-4.5 

3.5-4.5 3.0-4.0 2.5-3.5 

Very hard soil, Pickare, 
hard soil mixed forkjembe, 2.0-3..0 1.8-2.5 1.7-2.5 
with stones shovel 

we 

6 



The vorkers are only released after the section between the 

slots has been checked with boning rods or sislilar simple survey 

eqoipnent. 

Excavation combined with loading of soil can be effectively 

carried out by labourers up to a loading height of about 1.0 a - 

e.g. into headbaskets or vheelbarrous. Above that height it is 

preferable to have a separate group of loaders uhose output mat be 

matched aith that of the excavators. 
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Type of soil Tools Taskrate 
#3/man-day& 

-- - _u__-- 

Loose Shovel 4.0-5.5 

Firm Shovel, hoe, forked hoe 2.5-4.0 

Hard Shovel, pickaxe, 1.5-2.5 
forked hoe 

1 Loading height O-1 III. 

To match the output of loaders and efcavators it is also 

necessary to have an assessment of the output for the loading 

activity alone. 

e-0 

Soil type 

-- 

Loading height Taskrate 
m/man-day 

Loose 

Loose 

Shovel 

Shovel 

o-1 m 12-15 

l-2 m 7-10 
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(g) mulinq of materid 

There is a wide variety of hauling modes from headbaskets to 

scrapers. The productive output varies with the Bauling distance, 

condition of the route, site organisation, etc. In the RARP only 

the vheelbarrow and tractor and trailer are extensively used. It is 

feit houever that several other methods of hauling - Chinese 

vheelbarrow, animal-drawn carts, tie-wheeled tractors with saall 

trailers - may very well be economically feasible and proposals to 

experiment with these hauling modes are under consideration. 

Uheelbarrou hpulino,~qmmendedt tasks 

mm- -- 0-B 

Task* (m3) Number of men 
Haul 
distance 

-- 

In situ Loose Hauling Loading Spreading Compaction 
I__--- ----- 

o-2u 13.5 17 1 2 1 1 

20-40 10.5 13.5 1 1.5 1 1 

40-60 8. s 10.5 1 1 1 1 

60-80 6.5 8 1 1 0.5 0.5 

80-100 5.5 7 1 0.5 0.5 0.5 

1 Slopes ranging from O-5 per cent, good and 
route, 

smooth hauling- 
more wheelbarrows than haulers so that loaded wheelbarrow is 

always waiting for the hauler and waiting time is minimised. 

2 These task recommendations are based on the Technology Unit 
studies. 

--- -s-s 

These taskrates relate to a very vell-organised site and on 

nearly flat terrain. Also the type of wheelbarrow used is very 

important. Specifications of %deal" Pestern wheelbarrows and an 

example of the Chinese wheelbarrow can be found in the forthcoming 

IL0 publication "Guide to tools and equipment for labour-based road 

constructionts. 
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studies have indicated that on gradients from 5 per cent to 15 

per cent (load carried down hill) productivity is higher than on 

flat terrain up to a hauling distance of approximately 60 netres. 

When the hauling distance is longer than 60 metres productivity is 

lower than on flat terrain, mainly because of the fact that the 

hauler has to brake the wheelbarrow in order not to fall and the 

more difficult return trip. 

Experience has shown that it is better to define a task as a 

number of m* {in situ or loose) rather than a number of wheelbarrow 

trips. The latter seems easier but has proven to be very inaccurate 

for two reasons: (a) the counting of the supervisor; (b) the level 

of filling of the wheelbarrows. On the other hand, a volume of fill 

to be completed by a labour gang is an easily recognisable task, 

provided that it is clearly set out with pegs and strings. 

Gangs have to be balanced in order to avoid waiting time 

either for loaders or for haulers. It is also recomrended to rotate 

tasks within a gang, so that each worker does hauling, spreading and 

loading on the same working day. If at all possible there should be 

twice as many wheelbarrows as haulers. Of prime importance is that 

unloading and compaction are well organised so that (a) vorkers are 

not in each other's way, and (b) layers to be compacted have a 

maximum thickness of. 15 cm. 

Photo 8 shows excavation to fill using uheelbarrows and photo 

9 shous a well-compacted fill with loading of wheelbarrow in the 

background. 
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8 

9 



- 116 - 

04 utching slooing and 



3.1 

ii) =eaCincr or camber formation 

This task consists of the spreading of the soil from the 

ditches end slopes, which has been heaped in the middle of the road, 

towards the sides of the road. A camberboard is used to check that 

the correct camber is obtained and boning rods are used to ensure 

that there are no holes or depressions longitudinally. 

Suitable tools for spreading are hoes, forked hoes, shovels 

and heavy-duty rakes. The task should be approxiaately 12 mm man- 

day. Photograph 12 shows the road after the camber formation is 

completed. 
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Camber formation should be scheduled to follow short ‘Ly after 

? 1 t c h i a '3 and sloping ir, order to avoid hardening of the soil heaped 

CL the centre line of the road. Camber formation is usually used as 

the coctrollinq activity {see "Time and location chart", Appendix 

1C) . 

culvert lgina -------- -4 

"his task consis?: cf the excavation of the trench, preparing 

t "E, bed, laying of culvert, backfilling and compaction. The number 

rjf n?n-diys reqcirei varies with the volume of the excavation and 

- hc COli t y pe . After conducting a number of studies cn cuivert 

:ayir3 recommen<a+ions have been made by the Technology Unit which 

are showi: in the table below. 
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_I_--- -- ----- 

Volume of trench (ma) 

Soil type 
c7 7-10 

- 

Number of man-days 

m-13 

- 

- -m --- 

Loose to firm 6 7 see below1 

Hard 6 see below1 

Very hard, stony see below1 se% below' 

1 In these cases the vork is split over tuo or more days. 
First the trench should be excavated and then the preparation of the 
bed, the laying, backfilling and compaction is don%. Only three 
workers can work effectively In the excavation of the trench. 
Therefore the volume of the excavation has to be limited to that 
which three workers can excavate in one day. The following rates 
are then applicable: hard soil 3.5 m3/man-day and very hard, stony 
soil 2 ma/man-day. After completion of the trench approximately 3 
man-bays are needed to lay 8 rings, backfill and compact. 

Beadvalls are not included in the above-described task for 

culvert laying as they are constructed afterwards by a qualified 

mason uhere required. 

(k) CgmDaction 

It is possible to achieve compaction by the use of heavy and 

light equipment (vibrating or dead ueight), handtools and 

indirectly, e.g. by climate and traffic. 

In the RARP all the above methods have been used or 

experimented with. 

The Transport and Road Research Laboratory (TRRL) has made an 

inventory of over 200 km of rural access roads and has monitorrd the 

Condition of these roads in terms of deterioration of the runniag 

surface, general stability and erosion. A preliminary report on 

compaction for rural access roads based on this monitoring, 60 
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experience gained in the construction of rural access roads in 

general and on experience gained in the construction of special 

mcdified trial sections was published in Dacember 1377. The 

following observations uere made in this report: 

ti) 

(ii) 

Heavy compaction plant is not necessary in the 

construction of rural access roads. In fact the use of 

heavy plant is not recommended because of the problems 

of transport, maintenance and lack of skilled labour. 

The costs are high, the plant is usually anderutilised, 

the moisture content and preparation of loose layers 

need to be controlled very well if effective compaction 

is to be achiewed and the presence of the plant is a 

discouragement to labour. 

The use of light plant or handrammers is appropriate in 

some circumstances. For example in deep fills where 

additional compaction is necessary to produce the 

required stability or at times of heavy rains to prevent 

excessive erosion and satusation of shaped formations. 

Aithough light plant and handrammers both produce 

acceptable compaction standards, light plant (pedestrian 

vibrating rollers or plates) have a higher productivity 

and provide a better shape, Light plant, 
&or---- -=35=3& * 

suffers similar maintenance problsms as heavy plant and 

needs skilled (although less skilled than heavy plant) 

operators. 

( 
4ii\ *-.a., EaiiUEi compaction with handrammers requires more 

supervision but is very flexible. For example, it is 

possible to compact narrow benches on a cut to fill 
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operation when even light equipment cannot be used. The 

estimated output of manual tamping is 12-15 mu/man-day. 

(iv) Compaction is necessarry at all levels of construction 

but it can be achieved by indirect1 methods & 

coniunct&Q-n with an auuronriate constru - ction schedu. 

It has been found that, given a suitable period of time, roads 

uncompacted at the time of construction achieve densities of the 

same values as compacted roads. Good shape can be obtained provided 

that suitably adapted construction methods and scheduling are 

employed. It is particularly important that the final shaping of a 

new road is carried out after the major effects of indirect com- 

paction have been realised. 

The sensible channelling of traffic can achieve fast 

compaction. Thus, the period between initial construction and the 

time that the effects of indirect compaction have been realised is 

kept short. It is advisable to schedule the uorks in such a way 

that there is a considerable lapse of time between the excavatioa- 

to-level and ditching activities. This of course has to be achieved 

without resorting to dismissal and re-employment of casual workers. 

The main disadvantage of indirect compaction is the level of 

erosion during the construction period. Extra Han-days are then 

required to reshape the road one or more times before the required 

compaction standards have been achieved. However, on most of the 

constructed roads this effect has been quite ssall and the extra 

costs are negligible compared to the costs that xouid have to be 

made if light plant were used for initial compaction. If the 

construction schedule, described above, is employed the road vi11 

---w--w----- 

1 "Indirect" here means the effect of rain and traffic both 
human, animal and mechanical. 
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have settled to a certain extent between the excavation-to-level and 

ditching operations, so that the nuaber of extra man-days for 

rsshaping can be reduced even further, 

One very important reason vhy the indirect corpaction method 

can work within the RARP, lies in the organisation of the 

maintenance system (see SeCtitXI 11). The main strength of this 

system lies in the fact that there always is a man on the spot who 

can attend to faults before they deteriorate further. 

It is evident that the condition of the rural roads after 

construction is much more dependent on the proper execution of the 

maintenance th-an on the y~yyyyLyy _- _.._____ ____________. c*=.nas-ac FIG ini++a1 rnne+rnP+inn. 

(1) Structures 

To cross minor waterways the following drainage facilities are 

provided: 

(1) culverts (photograph 13); 

(21 single-span timb%r bridges (photograph 14); 

(3) drifts (photograph 15); 

(4) culvert bridges (photograph 16). 

The engineer decides which type of structure ui3.1 be constructed in 

each particular case. Local masons are usually employed for the 

construction of the abutments. In some cases it has been possible 

to obtain the main beams from local sources, i.e. the local 

population uas so gratified that the bridge uas constructed that 

they supplied the required trees free of charge. 



As the first objective of the RARP is to provide low-cost 

access centres, which major structures cannot normally be justified. 

The objective can norlaiiy be achieved by constructing a road from 

the existing network to a river (by so doing providing access to the 

area on that side of the river) aud to construct a road from the 

other side of the river joining to the existing network on that side 

of the river. 

Xn special situations where the engineer feels a major 

structure is justified, he submits his design, estimated costs and 

justification for the structure to BAR headquarters where the 

decision is taken whether or not to release additional funds. This 

has been especially important as several donors have stipulated that 

no funds vi11 be provided for the construction of bridges in excess 

of 5 m span. 

Concrete culverts are manufactured on a culvert-manufacturing 

site uhere running water is available. if this is not possible, a 

source of clear water should be near the site. Usually a shed is 

constructed so that manufacture can continue even with bad weather 

conditions. 



- 124 - 



I 

;s 
ul 

I 



- 126 - 

AEEENPIX 7 

GRAVELLING 

~xeCUt,ion of the ~a& 

After a quarry with suitable material has been located an 

access road of a suitable width (or with passing bays) is 

constructed. The camp (stores and living quarters) is set up as 

close as possible to the quarry site in order to mininise non- 

productive use of the tractors. The quarry site is cleared of 

bushes, trees aAd topsoil. The topsoil is stockpil%d to be respread 

after the gravelling is finished. The quarry should be big enough 

to provide a,aple room for the loading of eight trailers aAd the 

manoeuvring of the tractors. If this is not possible it is better 

to operate from more than one quarry than to allow tractors to stand 

idle. The construction of a ring road allowing the tractors to 

enter the quarry on one side aAd leave the quarry on the other is 

often advantageous as it reduces the space required for manoeuvring 

and passing. It is advisable not to select quarries in low terrain 

unless they can be properly drained to avoid flooding by heavy 

rains, 

Equating the demand and supply of labour for a quarry is a 

aiff icult task. To facilitate the administration it is necessary 

that hiring and dismissal of labour are done in a Plaited number of 

steps. The number of labourers required increases when the hauling 

distance decreases. It has appeared that, tovards the end of the 

project, the productivity tends to go down unless there is a gradual 

lay-off of labourers. 

It is advisable, therefore, to end a project with a mininum 

AUmber of labourers, i.e. when the hauling distance is greatest. 
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Tables 1 and 21 tabulate the number of labourers required for the 

various activities versus the hauling distance for tvo different 

average tractor speeds. 

It should be noted that good quarry organisation and 

motivation of operators and labourers become particularly important 

when hauling distances are less than 3 kiloestres and that the 

figures quoted in the table can be used only in ideal circumstances, 

vhen there is no vaiting time for the tractors. In the RABP, 

hauling distances have usually been greater than 3 kilometres. 

Consequently, the shorter hauling distances have not been studied in 

depth. It may well be that the figures vi11 have to be adjusted 

because other factors come into play vhich have not been considered. 

The figares quoted for the longer haul distances are perfectly 

feasible and have been achieved in practice. 

The folloving tools are used vithin the RARP for gravelling 

(i.e. excavation, loading, spreading and crushing of oversized 

material) : 

(a) 

(W 

03 

(a) 

(9) 

heavy-duty shovels vith pointed blade and long round handles 

to facilitate loading of greater heights; 

pickaxes vith heavy head vith good balance and oval-shaped 

handle; 

crovbars, long, heavy and of a good-quality steel; 

forked hoes, suitable for excavation of loose soft gravel; 

heavy-duty rakes vith reinforcesent strips welded on. Normal 

garden-type rakes are not considered to be suitable. 

-m---e------ 

* see pp. 130-131. 
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(f) sledgehammers with heavy heads and long ova&-shaped handles 

for the crushing of oversix6d quarry material on the site. 

ft has been found useful to excavate and stockpile the gravel 

tvo days ahead of loading in order to avoid delays when unforeseen 

aif ficulties occur* The excavation should he organised in such a 

vay that the loading height is ninimised, i.e. the trai,.ler should 

always be positioned as lov as possible, so that it can be loaded 

from above. 

As far as the actual laying of the gravel is concerned, 

turning points for the tractor/trailer combination are prepared at 

regular intervals along the road which is to be gravelled. If at 

all possible these turning points should not be further apart than 
* 

100 aetres. The tractor/trailer combination should turn bsfore it 

has reached the dumping site and reverse to the dumping site where 

the gravel is dumped. This vay, unnecessary waiting time and uneven 

compaction caused by the tractoz/trailer combination passing over 

the freshly dumped murraa, can be avoided. 

On the dumping site, the width to be gravelled is set out by 

pegs connected with strings. The pegs along the length of the road 

indicata the length over vhieh each load is to be spread. The rural 

access roads in Kenya are to be gravelled over a uidth of 4 m and 

with a thickness of 10 cm after compaction, so that a trailer-load 

of 3 loose 83 is spread over a length of 6 mm The spreading is 

greatly facilitated if the tractor/trailer combination moves foruard 

vhile the load is being dumped. 

The headman in charge of gravel spreading ensures that the 

gravel fs spread evenly to tbe correct vidth and length of the road 

section, that oversized material is crushed, and that the gravel is 

spread to the correct camber. Finally, he sets out the total length 
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expected to be wrraaed during the day, so that plant operators and 

spreaders know what their daily task is. 

Special report forms' are in use to record the relevant 

details particular to the gravelling operation. The input is 

recorded in terms of tractor engine hours, fuel consumption and 

number of man-days spent on the several activities. The output is 

described as the length of road gravelled and the number of trips 

done. On a monthly summary report details are given on the 

condition of the tractors and trailers and the average hauling 

distance. 

Down time, oving to Mechanical problems (lack of spares, 

repair facilities and skilled manpower on the site), has been high 

in the BABP. This is expected to be reduced considerably when each 

BAR engineer is provided vith (a) a mechanic uho can do small 

repairs and maintenance on the site and (b) a range of essential 

spares. 

-0-0-0-----a 

* See Appendix 0. 



Table-J,: mrvn haul-rouQ$ 

4 tractors + 8 traiiers 3 tractors + 6 trailers 2 tractors + 4 trailers 
m- 

Hauling Trips per - 
distance tractor No. of uorkers No. of uorkers No. of uorkers 
U-1 per day 

Ext. Load Spr. Total Ext. Load Spr. Total Ext. Load Spr. Total 

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

:I: 
6-7 
7-8 

18 

:: 44 22 
9 36 18 

6' 22: 1's 
5 10 
4 8 

11 77 Y$ :s 
11 64 

58 
79 63 2'1 E 

78 
48 

4"; 35 

6 

ii it 9 8 4 5 z2' 27 
4 28 12 6 3 21 

3: 18 
;: 

s 
22 6 
1'4" 7' 5 

12 6 : 
10 5 3 
a 4 2 

: 

g; 
One tractor + tuo trailers, ample roes for aanoeuvring and loading. 
Flanoeuvring time: 8-20 minutes per cycle (depending on organisation). 

w Excavation and stockpile: 2-3.5 loose #@/man-day. 
(a) Loading: 7-10 loose ax/man-day. 

t:; 
Spreading: 
Volume per load: 

12-1: f;yz f;/man-day. 
. 

(gl Uorking time per day: 8 hours. 

ii; 
Rest and other allowances (taskuork bonus): 401. 
Tractor available time: 6 hours. 

Cl) Good supervision and quarry organisation. 
(k) Good motivation of tractor operators and labouxers. 
4) Good-quality tools. 



w: morn BpyJ-route 

4 tractors + 8 trailers 3 tractors + 6 trailers 2 tractors + 4 trailers 

Hauling Trips per 
distance tractor No. of workers NO. of uorkers HO. of uorkers 
(km) per day 

Ext. Load Spr. Total Ext. Load Spr. Total Ext. Load Spr. Total 

O-l 
l-2 
2-3 
3-4 
4-5 
S-6 
4-7 
7-8 

18 
12 

79 
6 
5 
4 
3 

36 18 
fi 1'4 

79 

f : 10 8 4 : 

12 6 3 

36 9 63 

li 
;s 

z 
42 
32 

ii ; 6 : 25 21 
10 5 3 18 
0 4 2 14 
6 3 2 11 

Note : The recommended maxi urn number of tractors per quarry is 2 for a hauling distance of 1 km and 3 
for a hauling distance of l-2 km. 

Assumptions and conditions as per table 1. 
-0 
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BARP -L PROG~NG AND REPORT PORRS 



INPUT ESTIMATE UNIT: .......... 

ROAD. .............. NO ....... 
RAR-1 

Station (km) Station (km) 

Terrain Terrain 

Vegetation Vegetation 

Soil Soil 



RAR-2 
UNIT NAME . . . . . . . . . . . . . . . . . . . . . . . . . 

PROJECT NAME . . . . . . . . . . . . . . . . . . . . . . 
Mandays 

fi DATE PROJECT COMMENCED . . . . . . . . . . a. 

DATE PROJECT COMPLETED . . . . . . . . . . . . 

7000 OVERSEER . . . . . . . . . . . . . . . . . . . . . . . . . . 

6000 

5000 

4000 

3000 I 

2000 

1000 

IIt \ 
0 1 2 3 4 5 6 7 8 km/ 
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District ............. 

Road number .......... 

Road name ............ 

Station Measurements of 
number cross-section 

Calculation 

L- 

A AREA A = 

AREA B == 

AREA A + AREA B = 

2 

I 
B Volume = AREA A + AREA B )length -. 

.L 
2 

Volume = 

C AREA C = 

ARELA B + AREA C = 

2 

Volume = 

D rdEA D = 

h.EA C -I- ARELA D= 

2 

Volume = 

E AREA E = 

AREA D + AREA E= 

2 

Volume = 

AREA F = 

AREA E + AREA. F = 

2 

Volume = 

G 

L- 
AREA G = 

AREB F + AREA G= 

2 

Volume = 



RAR-3 

Activity :......*...........................*.. 

Unit of measurement :............................ B/F from Page................ 

I I I I I 
I I 

I I 
I I I 

I I 
I 

I I I I 

C/F to page: C/F to page: 
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RlAR-4 

>ate of Programming: Date of work: Gday : 

IREMARKS: 

*Tick when the work has been inspected and approved 
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I)AILY SITE RFlRD 

Week No. : jMITjWjT(FjS RARS 
DATE I 

C-day number [- Station 

ACI-IVITY 

Bush clearing 
\ 

Tree & Stump removal 

Stripping & grubbing 

Boulder removal 

MANDAYS Total Start End 

I I 
I 
I I I I 

MANDAYS 

ON SITE MUSTER ROLL M T W T F S s Total 

ROAD : Headmen 

Storekeeper , 
Watchmen 

STR : 

Total D.P.S. 

Labourers 

Headmen 

Fundi 

Total D.P.S. 

Labourers 

TOTAL ROAD & STR. 

Monthly paid Mdays ,I ’ Camberformation started 
on C-day: 
Camberformation completed 
For km I 
on C-day 

I 
Act. hIdays I 
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RURAL ACCESS ROADS PROGRAMME Month : .............. .._._. Year:. ...... ..- .... Unit :. ... ._ .................... .._ .... RARS 

MONTHLY SITE REPORT C-days this month .................. Cum ...... Project: ........... No: 

. 
1 

- 
WEEK 

ACXIVITY-‘s 

Bush clearing 

Tree & Stump removal 1 

Stripping & grubbing I 
Boulder removal 

MANDAYS Station This month 

I 
This m. Cum. Start End QTY Prod. 

. 

-Excavation 
I ! ! ! ! ! ! ! ! 1 ! ! 1 

Work on fdl 111111 I I I I I I 

Misc. drainage 111111 I I I I I I 
Carry water 

Settiug out 

Work at Camp 
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RNt-7 

I&?nl _ .,. . . . . . . . . . . . . . . . . . . . . . . . . . . Code ............I........... ., . 

Unit of issue. . . . . . . . . . . . . ,....... . . . . Unit price . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. 





Projeczt:............. Not............ 

and size of etnl~ture: unitt............... 

Aggregate I I I i I 
* I 1 

I' , 
GirdQre pco , 

I !. ! 
i 

I 

DSCkitlg pCS t I t I 

-tfips PCS 1 I 
I I f ! I 

.~ Kerb 
I 

. pcs I I 
I I 1 1 

-Wo*dpreesrvation 
I 

liters' I I 
i -, 1 I ! , ! 

1 
SDikes 

I I I 
PCS I i I ! 

! I 
Mails Kilos I I I I I 1 

Shemd stone i !f‘i iii’ I 

kdcora I 
, 

1 t I ! I I 

1 
, Gabions I ; WS I ! I ! i 

CulvertrJnas 
I ! DC6 I I 1 I 1 I 

1 
Rats DC8 . ! 

t 
.~ l--I ' - 

I I 
I I I 

I 1 
-- 

I 
I 

I 
I 

I I 
1 I / 

! 4 I I 1 I 

; I 
I 1 

1 I 
I 

] I ! ~-, I -- 
. 

t : 

I I I, 

i 
\ I I i 
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UNIT: MOhsHLY ACCOMPLISHMENT REPORT FOR: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. . . . 

(Month) (Year) 

/ 19 - 3016 19 . . . ..-__.._ 

IEMARKS: (e.g. charges in length, reasons for delays, “carry over” from last year . . . . . . . . . . . . . . . . . . . . ..--........ - . . . . . . . ..I 
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MONTHLY UNIT REPORT MONTH : .... .._ .................................. 

UNIT:. ........... _. .... __ ......................... 

RAR-11 

I CASUAL EMPLOYERS (this month) 
1 Earth Rd. 1 Grav. Rd. 

Number of casual labourers employed (on site muster roll) 

No. of other cas. empl. (headmen, watchmen, storemen, clerk etc.) 

Number of paid mandays, al) casual employees 

I 

I STAFF 
This F.Y. . .._...._...r.... ,........_._.._...._............-..... Shs. 

TOTAL COb!MITMFNT 

This month _._..... ..,..,... .._...._.___. . . . . Shs. 

This F.Y. ._,....__.._. ____... ._.... -._- . . . ..__.__.__.... .._ Shs. 

UNCOMMI’ITED BALANCE 

.._....._.. “_ ^..........._.............. -..-...- ._......... . She. 
11 

VEHICLES AND PLANT 

No: of trailers available this month : _. _ ..,._.___.___...__._........~.............,... 

Total No. of trail-workinrrdavs this month: .._. _...._ ._.._._....._._______ __ 

REMARKS: 

- 
Notes : (1) D.O.R.: Days off road 

(2) W.D.: No. of workmgdays this month ._....,_..,_._.... 
(3) X = 2.500 km. for landrover 
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STAmOfJ:. . . . . . . . . . . , . . . . e . QUARTER:.*...* . . . . 

STAFF This qtcr This F.Y. 

iages 

:AW mTinis qter This F.Y. 1 t?JJmARY This qter 55s F.Y. 

Iepreciattin 

Minten. ReD. I 

Vehicles 

Staff 
I 

Camp I 

..,* 
M4INTSiW:CE 

Length of earth road under maintenance : . . . . . . . 

Length of gravelled road urder mairtenance: ....... 

Total : ....... 

Number of emplogecs: ............. 

Sxpenditure 
h 
This c$er lkis F.Y. 1 

#ages I i 

P.&L. 

Service & Repair 

bscellanecus 1 
.- 

Total 
I 
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@JARfERLY UNT’? OVERWADS RAR-13 

UNTT’ l c,,*..C.*.t..* . . . . . QUARTER:......,....... 

W'iUR 6 'i'R\liJR CC6s?s 
(For projcci r.urmx-y cmvcllin~) Y 

Thi s c$, C:T L.,7?1t :L? IliCrllttl~ 

r.0.L. 

Sm%cc &. Rqnir 

Ikprcciation 

Totd Sh:: 

Trader ho?.x l.otal. . . . . 

Cost per hour............Shs (1) 

Grava~.l~ing:...,.trac!;orhours O.... Shs (2) = . . ..**...... (3) 

OLher uses:.... trac:orlwurs Q.... Shs (2) = . . . . . . . . . . . . (1:) 

/J,CU! I,'i'T@:; 07 UilI'l' O!+X!!ACS 
(for pro:-cl; 5L1:i'lmry con7txxtion) 

VI ii.1 cles (L/i:, trucks & cquipiznt): 
T.O.L. 

Service PC Rc3pG.r 

Depreci &i.un 

Tractors not usd for grbxlling (5) 

SL;tif \ :agcs (wit staff) 

TOOlS 

.~ccomdat-i-on: Runcing co;ts, site huts etc. 

Eqfineer ovcrhem! costs (6) 

ToLal ShS 

thir quarter: ........ 

I.&St tl:f:l.\rC li;ClI~Ltl~: ......... 

tlli:; r,uartcr: ......... 

I;lsL tirivc !rcd,hs: ]..........-.I (7) 

Notes: (I.) Cost per k-our 
(2) Fill in (1) 
(3 
(5 1 

See project swz~ary gravelling 
Fill in (4) 

(6) See previous reportRAR-12 
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UNIT STAFF 

POST 

Officer in Charge 

Site Supervisor 

Driver/Operator 

Truck 

L/Rover 

Tractor 

Tractor 

Tractor 

Tractor 

Tractor 

Tractor 

Mechanic 

Mason 

Pay Clerk 

NAME OF HOLDER ERSONAL NO 



RAR iY I-I-OJect:.................. No.... 

Unit:.... 

. . . . . : . : : ‘% 
. . . . 

. . . . : 
6 

: . : : : 
. 

: . : : : 
. . . 

. . . : : 

. . 
. . : : : 
. . 

. : : . : 

. . . .s 

: : 
. . i ii! 
. . . .& 
. . l . 

: : : :z 
l . . 

. . . : T 

. 
0 3 

. : : .V 

. . l . . . l al 

. : 

. : . : ;: 

. . 

. : . : 
E 

. 

: . : 

0 

: 4 

. 

: . 

. .f☺ 

E 

. 

: . 

z 

B : 

.4 

vi . 

3 

.$ 

Eta 3 

R $ r2 s t 

i 

I : : : : 
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STRuc1vREs REPORT Unit:....................... 
RAR-15 

-- 

Project:. . . . . . , . . . .No: . . . . . . 

Bridge/Culvert/Drift 

Size (span, No. lines, lenGt;th):.................. 

Salaries, Labaur 

DRAVIRCS Plan:! 1 I1 I I I I I I I I I II ! II I I I Ill I j 
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3cscription and Fiaterials 

Foundation/bed: 

Abutmnts: 

E.qwal.ls: 

Xrders: 
Decking: 

Running strips: 

KAR-35 Reverse side 

Wnterials used: 

Runningstrips 

Shaped stone _- _--.- --_. 

-- 
Cul.vcYt rimgs 
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p~fi?mNG c% J'RWFCT SUMMARY CRAVEI.LING 
Unit' -..,...,.*...,..,.,,. itb.~-16 
Project:. . . . . . . . . . . . . . . . .lJo: . . . 

Earth road construction was complctcd on:........ . . . . . . . . . . . . . . . . . . . . . . . . 
l . . . . . . (I. 

Cravclling commenced on: . . . . . . . . . . . . . . . . . . . . ..Complcted on . . . . ..'...........*........ 

\Jork-days planned' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Actual:...............Per km . . . . . . . . . . . 

Man-;days cas. enipl. planned' . . . . . . . . . . . . . . . . . ..Actual............... Per km . . . . . . . . . . . 

Tractor-days planned' . . . . . . . . . . . . . . . ..*.......* Actual:.............. Per km . . . . . . . . . . . 

Length gra~relled.............km.Totol length of road* . . . . . . . . . . . . . . . km $ gravelled... 

Minimum Haul-Distance (H.D.):................km Max H.D.:....km.average H~.........km 

Average Haul-route standard: 

Gravel Test: 

Total volumes of gravel:...........2 (loose) 

PLANNING G R A V E L L 1“N G 

Daily Length Workdays Mandays Tractor- 
Erccomp- within within within 
lishment HD 

days 
HD HD within 

km interval interval interval HD 
km interval 

8 9 10 11 12 

!OAD PR’PARATTON 

s UR TOTAL1 I I 

I QUARRY AND ACCZSS 'I-m- _--_.__._____ 
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DuL'f/f9111'tn,Y ,XCJQRT GJIAVJXUNG Unit:................Rh~-17 
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RURAL ACCESS ROADS PROGRAMME 

MAINTENANCE INSPECTION REPORT 

ROAf, JO __-______ ROAD NAME ________=_-_-____--__ ROAD LENGTH (Km)------ DISTRJCT E(AME _--..------------_-_ 

- 

L 
I 
: 
0 

rda. 

STATE OF SECTlON STATE OF SECTlON 

lNSlRUCnON5 TO lNSlRUCnON5 TO 

bthMIQ&NcC CmmMm bthMIQ&NcC CmmMm 

Is first payment tilhhdd ofmohtsnance antratir on SE&M number?@ _______________.._______________ _ ___ _ __ ____________ _ _ _ _ _____ _ ___ ___ 

trt 2nd paymsn( with hdd of moinknanu con-&r on scctiocl l umbv ---=~~=-==-=~-~~==--=~..~=~=~=~~~---=~==-~--====-====-~~~~~ 

Hog contractor ken d&missed on se&on numbu? ____ _ _ _ _ _ =~~~-==-~--~~--~-~----~~~~------=---~~~=~-~~===-~--~-=---~~- 

Was rep-me& bun made on sectlcn number? _ _______ ________ _ __ _ _ _ _ _ _ _ _ __ _ _ _ _ _-_ -_ __ _ __ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ - _ _ __ _ _ _ _ _ -- - 

DESCRWlO~ W ANV MAJOR ROAD RLPAIRS-- _ _ _ - - - _ _ _ -_ _ _ _ _ _ - _ _ _ __ _- _ _ _ _ _ _ _ _- _ _ -_ _ _ _ __ _ _ __ _ _ _ _ _ _ _ _ 

expected sr: - _-- - - _ - _ - - - - - - - - - - - - - - siGcAiti; - - - - - - - - = - - -- - - - - - - = - - - = - - - 
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wl¶ERT SYSTWAOR CASUALbaB_QnR USED x#-aaE 

Two payment Systems have been used in the RARP although 

preference is given to the systeu as described under aA(1, The 

advantages and disadvantages of each spsteu will be briefly 

discussed. The uain problem with the paymeut of casual workers - 

who get paid only for the days they have uorked - is that payrolls 

cannot be prepared in advance because salaries cannot be predicted 

unlike the case of permanent staff. 

A. Payment is uade on a monthly basis but tvo weeks in 

arrears. The normal payment period is from the 16th of the previous 

month up to the 16th of the current month. The duplicate 

masterrolls are collected every 16th of the uonth and the payrolls 

for the casual workers are prepared during the next three days. The 

masterrolls provide all necessary information in respect of daily 

rates of pay and number of days worked. The payrolls are submitted 

to the Provincial Engineer's (HOU Maintenance) Aduinistration uhere 

they are checked for arithaetical errors. As per the directsons of 

the BAR engineer one or several cheques per unit are then prepared 

for the signature of the provincial engineer and a second signatory 

(not the EAR engineer). fnforuation on payuent date and a breakdown 

of the cash for vages is forvarded to the bank at least tvo days in 

advance, so that the paying officer vi11 be able to collect the 

uoney with minima of delay on the date of payuent. The paying 

officer proceeds to the sites vhere the workers have been asseubled 

aud pays every vorker up to the 16th of the n onth. 

The disadvantage of this payuent systeu is that the vorkers 

are paid in arrears, the necessity of vhich many of ther find 
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difficult to understand and accept , even after lengthy explanations. 

It also means that workers cannot be paid on the last day of work 

uhen the construction has been completed, but ~3.11 have to come back 

for their final wages one or two weeks afterwards. To avoid these 

problems payments can also be made according to system B described 

below. 

B. Ths collection of the master-rolls, preparation of the 

payrolls and cheques and tha giving of notice to the bank is done as 

described under As the difference being that the uages for the 

period between the date of collection of the muster-roll and the 

date of payment are estimated and added on the payro-fl. It is 

assumed that every worker uill be present every day during this 

period. To avoid overpayment the paying officer vi11 have to deduct 

money according to a list prepared by the overseer, indicating the 

number of days workers have been absent during the abore-mentioned 

period. A column for deductions is provided on the payroll and the 

worker signs for the actual amount received. 

It is evident that this system increases the work of the 

paying officer substantially (deductions have to be made on th8 

spot, total amount d8dUct8d has to be surrendered and accounted 

for). This may prove to b8 prohibitive 8specially if the paying 

officer does not come from vithin the RARP and is SUbS8gU8ntly not 

responsible to the RAR engineer. The administrative uork for the 

overseer, uho has to prepare monthly deduction Sheets, is also 

increased. An important disadvantage is that there is a scope for 

fraad by the paying officer and by the overswr. 

Although th8 System can uork and is better for th8 casual 

uork8rs it depends too much on the personality and character of the 

paying officer because of the reasons described above. It is for 
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this reason that the RIRP management has pteferred th8 &Fate&i 

described UAd8r A. 
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This diagram is a graphical representation of the major 

constitaents of th8 road project. 

W Th8 plan of the road is drawn at the top of the diagram. 

Th8 ChaiAag8 points are marksd, as are all t&8 

structures sach as bridges, culverts and retaining 

walls. 

(ii) The longitadinal section of the road is drawn ander the 

Plan, volumes of cut anil fill ar8 marked on this longi- 

tudinal sector. 

(iii) Th8 horizontal axis of the diagram represents the length 

of the project and is a direct projection of the longi- 

tadinal plan. The v8rtical axis is OA a timescale and 

can b8 in construction days, u88kS or months as 

required. Each .operation is drawn on the diagram as a 

series of lines and each point on the line represents a 

point in time and location. 

(iv) At the lsft-hand side of the diagram th8 resoarc88 

regaired in terms of laboar and equipment can be shown 

(calculated by reading across the row and adding the 

r8sources required to each operation at each point of 

time, 8.g. U8ek 5, 250 labs required). 

1 For a more detailed description and explanation se8 8lanaal on 
the planning of lahour-intensive road constructionu, IL0 
pablication By II. Alla1 and G.A. Eduonds in collaboration uzth A.S. 
Bhalla. 
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(Ql These data eAabl8 the planner to plot a labour demand 

curve as shown at the right-hand side of the diagram, on 

which the expected labour supply CurV8 can be 

SUp8rimpOS8d. 

mule <zf and m chu 

L 
Yetme 500 1000 “O” 2000 Unauitable3000 3500 4000 4600 6000 

Borrow pit 
Cut 16,000 m’ 

-of which unsuitable for filling 3ooO ma 

Site clearance 

v CUlVert 

Fill 14.000 ma 

It should be noted that this example illustrates the main 

eleaents of a critical path network without asing network diagrams, 

e.g. the fill Operation b8tW88A Chainage 600 and chainage 1,200 

cannot be effectively 8X8Cut8d until the culvert at chainage 900 is 

completed. 

Since the diagram shows hauling lengths as uell it is also 

possible to tell at a glance which hauling technique (Wh88lbarrOUS, 

tractor trailers, dump trucks) is the most appropriate for a 

particular cut to fill operation. 
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Ccmparing the planning graph described in Appendix 5 and this 

Time and Location Chart it can be seen that a lot of variations are 

possible and that the chart can be mad8 as simple or d8tail8d as the 

circumstances require. This is particularly important, as in 

laboar-intensive programm8s not only higher-gualified p8rSOAA81 d8al 

with planning and control bat also construction supervisors of a lou 

edacational 18~81. 
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REPORTS PRODUCED~THE~OLO~'_tlORa,BND ILQ= 

wKNOLO6X UNIT 

- Progress Reports Nos. 1-8; 

- Final Progress Report, August 1978 (Volume I of the Final 

Report); 

- Technical Manual for the RARP (Voluae II of the Final Report); 

- Pinal Report on Development of Tools and Squipaent (Volume III 

of the Final Report); 

- Report on Handtools and Equipment (ODK); 

- Second Report on Bandtools and Equipment (ODN); 

- Labour Supply Study, Report No. 1 (ODK): 

- Labour Supply Study, Report No. 2 (ODH); 

- Labour Supply Study, Final Report (ODK); 

- Final Ozganisation and Banageaent Report (ODH); 

- Unit Banagers q Guide for Office Administration; 

- A Guide to Head Office Procedures: 

--w---w---- 

* Available at World Bank (Transportation 
Kinistry of Overseas Development (UK). 

Department) or 

* Available at Ministry of works, Kenya. 

v Available at ILO, Geneva (Technology aud Employment Branch). 
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- The Relationship of Nutrition and Health to Worker Product- 

ivity in Kenya (Rorld Bank Technical Heeorandua lo. 26); 

- Kenya: Health, Nutrition and Uorker Productivity Studies. 

- Inception Report, Study of Engineering Standards 

1977); 

- Progress Report January-October 1977 (Technology 

Progress Report No. 7); 

- Annual Progress Report (February 1978); 

- Compaction for Rural Access Roads Preliminary 

(Technological Unit's Progress Report Ro. 8); 

- Characteristics of Rural Access Roads: An Inventory; 

(January 

Unit,@s 

Report 

- TRRL/TU/ROU Co-operative Research Programme Progress Report 

@arch-August 1978); 

- A Study of Gravel Deposits in the Kerinyaga, Nyeri and Kvale 

Districts, Kenya, for the RARP. 

n IKISTRY OF RORM 

- Loan Application Submitted to the International Bank for 

Reconstruction and Diwielopment and Swedish Iaternational 

Development Authority (larch 1974); 

- Revised Loan Application in respect of Rural Access Roads 

Programae (July 1975): 
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- Policy paper on the selection of priority districts for the 

implementation of the proposed RARP (July 1976); 

- Monitoring and Evaluation of the RARP through the Impact Study 

(revised Juiy i977); 

- Annual Review and Evaluation lieeting, 1978, Discussion Papers, 

jdarch 1978): 

04 

iii) 

(iii) 

@VI 

0) 

(vi) 

(vii) 

(Viii) 

(ix) 

Historical Review; 

Present and Future Financial Assistance; 

Progress Report to 31 December 1977; 

Report on the Development Training Programme; 

uork of the Technology Unit; 

Maintenance of Raral Access Roads; 

Characteristics of Rural Access Roads; 

Compaction of Rural Access Roads; 

Selection and Evaluation Criteria for Rural Access 

Roads; 

- Guidelines to the District Development Committees for the 

Selection of Rural Access Roads @arch 1978); 

- Progress Report No. 2, period ending 31 December 1978 (tlay 

1979); 

- Progress Report No. 3, period ending 31 ?larch 1979 (June 

1979) ; 
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- Annual Review and Evaluation Meeting, 1979, DISCUSSION Papers 

(June 1979): 

Volume I: (I) Road Maintenance; 

(ii) Training Repcrt: 

(iii) Progress Report, TRRL Study Team; 

volume II: (I) Equipment Haintenance and Performance; 

(ii) Planning and Reporting; 

(iii) Gravelllng Report; 

(iv) Estimate of Additional Road Length by 

Districts; 

(v) Draft; 

(Vi) Supplies; 

volume III: Current Status on the Selection and Bvalnatinn of 

Rural Access Roads and the Implementation of the 

Impact Study; 

- Progress Report No. 4, .period ending 30 June 1979 (December 

1979); 

- Progress Report Wo. 5, period ending 30 September 1979 

(January 1980); 

- Vehicle Maintenance Manual (Hay 1979). 

- Implementation of appropriate road construction technology in 

Kenya (November 1976); 

- The Kenya Rural Access Roads Programme, review meeting* 

January 1977, a report of the presentations and discussions; 
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- The Kenya Rural Access Roads Prograame, report of the Joint 

Donors* Review and Evaluation leeting held in larch 1978; 

- The Kenya Rural Access Roads Programne, report of the Joint 

Donors* Review and Evaluation meting held in June 1979. 
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