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The World Employment Programme (WEP) was launched by the International Labour
Organisation in 1969, as the ILO’s main contribution to the International Development
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 nationa! or regional employment teams; and

- a wide-ranging research programme.

Through these activities the ILO 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 emnployment and the satistaciicn
of the basic needs of each country’s populaticn”. The Declaration of Prinriples and
Programme of Action adopted by the Conference will remain the cornerstonaof WEP tech-
nical assistance and research activities during the 1980s.

This publication is the outceme of a WEP project.
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PREFACE

In 1974 the Ministry of Works of Kenya initiated a major rural
road-building prograsmnme. The Rural Access Roads Programme (RARP),
as it wvas cmlled, vas intended to provide all-year farm-to-market
access throughout Kenya. The 14,000 ke of road to be built would
increase by 25 per cent the length of road in Kenya. Whilst the
Programme was a major undertaking in itself, it vas the manner of
its execution that wvas to be particularly novel and significant.
The construction methods vere to be "“as labour-intensive as |is
commensurate with technical and econoric efficiency®. This vas not,
therefore, to be merely an employment-creation schese. It was in
fact the first real attempt to implement ¢the ase of labour-based

rethods 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 bheen provided inm
the belief that this kind of programme vwould be implemented

elsevhere and that the RARP could serve as a wmodel for

implerentation.

By 1979 the Programme was running efficiently. The ILO, who
as part of its programme on appropriate construction technology had
been providing technical assistance to the RARP since its inceptiom,
decided it could be useful to detail the npajor aspects o¢f 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,
hovever, 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 growing number of
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engineers and plamnners in developing countries interested in setting

up prograemes of this nature.

This book 1is part of a series of publications on appropriate
construction technology prepared by the Technology and Employment

Branch of the 1ILO. It was written by Ing. J.J. de Veen under the

over-all direction of Dr. G.A. BEdmounds,



ODU N

The EARP was 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
sajor emphasis should be placed upon the improvement of secondazy
and minor roads in the rural areas, especially in those areas with
a high agriculitural potential and an 1inadequate existing road
network. The standards of the roads to be constructed vere to be

related directly to the anticipated traffic volumes.

This has meant that the design of the minor access roads under
the RARP, wvwhich were expected to carry lov traffic volumes,i could
be adapted to the use of labour-intensive construction methods. It
vas decided to use these methods in the belief that they would be
technically and economically justifiable. Consequently, the RARP
has become the first road-construction programae in Africa where
labour-intensive construction methods are ilmplemented omn & large
scale. In the event this faith in labour-intensive construction
sethods has been justified. By constructing good-qu2lity roads at
lov costs the RARP has proved that labour-intensive construction
pethods are economically and technically viable, provided <that
organisation and management techniques are a.. ad to their use.
Furthermore, the Programme has shown that this type of constructicn
technology 4is eainently sulted to the soclio-econoric enviroament of

zany developing countries.,

This statement merits some elaboration, 1In Kenya, as vell as
in most other developing countries, labour is relatively abundant

and cheap, while capital is scerce. Nevertheless, capital-intensive

1 Less than 30 vehicles per day.



and labour-saving technologies from the developed world are usually
transplantad to developing countries wvithout having been adapted to

the prevailing conditions in these countrias.

The use of alternative technologies more adapted to these
conditions vas generally ignored, mainly because of the belief that
more labour-based technologies are backward and inferior in terms of
guality and productiilty. In addition to this negative attitude a
nusber of institutional constraints should be mentioned. First,
there is usually a serious shortage of local technicians. Horeover,
because the educational systess and syllabi have been taken over
from the developed world, the few technicians that are available are
only conversant with capital-intensive technology. Second, the
administrative systems, e.qg. personnel, procurement, in the
construction industry are geared ¢to the use of capital-intensive
aetnods. Third, research on the improvement of traditional
technologies has hardly been done, which is reflected in the fact
that tools and equipment are not suited to heavy constraction work,
and organisation and management techniques have hardly been adapted
to the use of labour-intensive methods. Finally, financial

assistance to development programmes is often tied to the purchase

of foreign technology.

The ILO was reguested to provide advisory services on the
design, planning, programming and organisational aspects of the
RARP, The ILO wvas approached because its Technology and Employment
Branch had for a number of years carried oot research on the

identification of alternative technologies which are technically and




econonically viable, and a part of this research had concentrated

upoh road construction,t

The initiation of the Rural Access Roads Programme meant a
zajor breakthrough, because it provided the opportunity to test <the
rasults of ILO and World Bank research on a large scale and to prove

that labour-based technologies are not inferior.

In the RARP the development of local resources is emphasised.
There is a high involvement of local personnel. The training of the
supervisory personnel is specifically related to the =xanagement of

large numbers of workers.

Furtheramore, new planning, programming and organisational
proocedures have been developed, Research was carried out on tools

and equipment to improve their quality.

Decentralisation of planning wvas realised by delegating the
responsibilities of the initial screening and selection of the
access roads 1in their respective arear to "District Development
Committees™.2 Consequently, the rural communities at the grass-roots
level have been involved in the identification of the roads to be
constructed. The selection of these roads was done in accordance
with guidelines established by the Roads Department of the #inistry

of Works.

1 See, for instance, D. Lal, "Men or Hachines®¥: a study of
labour capital substitution in road construction in the Philippines,
ILO, Geneva, 1978, M. Allal and G.A. PEdmonds, BHanual on the
Planning of Labour-Intensive Road Construction, ILO, Geneva, 1977.
IBRD: Substitution of Labour and Equipment 4in Civil cConstruction,
Phase I report, 1972, and Phase II réeport, 1974.

2 A District Development Committee comprises representatives of
the various ministries, the 1local adainistration and aeabers of
parliament of the district.



The Programsse has a very lov foreign exchange element.
Because the roads have been constructed using sainly local
resources, the foreign exchange component has been as lowv as 25 per
cent, whereas the foreign exchange component in eguipment-intensive
projects of this kind commonly exceeds 50 per cent, Staff vages

accounted for 12 per cent and casual vages for 47 per cent of the

total expenditurs.

The book 1is subdivided into two parts: text and appendices.
The text discusses the most important aspects of the BRARP in a
general fashion and refers to the appendices for more detailed
technical information. It should be kept in e=ind that the
descriptions, data and figures used in the text and appendices are
related to the existing environment in Kenya. Furthersore, it
should be relterated that the book describes the existing systees
and procedures as developed during the course of implementation of
the Programme. It is felt that a detailed analysis of these systess

and procedures is outside the scope of this bhook.

Section 1 of the text describes the inception and
ieplementation of the Programee and the scope of the technical and

financial assistance given to the RARP.

The organisational structure of the Programme is discussed in

section 2.

A description of the vork of the Technology Unitt is given in
section 3. Section 4 describes the selection and technical aspacts

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

1 The Technology Unit, financed by the Horld Bank, wvas a m®multi-
disciplinary group which advised the HNinistry of HWHorks on the
implementation of the Programme from January 1976 to August 1978.
Thelr wvork vas a natural consequence of the work carried out under
the HOE/ILO/NORAD study.




erganisation and management of a large-scale labour-intensive
project, both at headquarters and at site lewsl, are crucial and are

described and evaluated in sections S and 6.

Section 7 discusses recruitment procedures and aotivation of
the vorkers and refers to the payment systems used in the RARP., A
description of the site arrangements and construction activities can
be found in section 8. Section 9 shows how the training of
personnel was planned, organised and executed. In this section the
recruiteent of supervisory 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, wkich is carried out
making use of some of the workers who had been eamployed to construct
the road. Finally, in section 11, the effects of the RAEKP c¢n enm-
ployment and agriculture are descrikeds. This section also defines
the relevance of the RARP to cther developing ccuntries and

indicates in which areas future research wculd be useful.

The appendices with their detailed descriptions of the design
standards, <the construction activities, the average task rates, the
expenditure control procedures and the adeinistrative systesms as
applied in <the RARP will be of particular interest to those
officials who wiil be involved in the actual execution of sismilar

labour-intensive construction works.

The text will provide useful informution on an alternative vay
of road construction to planners and chiet executives in developing
countries, who are interested +to apply employrent-generating
indigenous technologias, provided these can be 1implemented

efficiently and effectively, i.e. without adversely affecting cost
and quality of the product.

Farther, it may be a useful source of information for

officials of donor agencies who in principle might be interested in




the possibility of financing labour-intensive construction
prograages, but would like to have sore information on how a large-

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

It is hoped that <this document will contribute to a
reorientation towards the use of appropriate technology, i.e. a fair
judgement in each particular case - taking into account all the
relevant parapeters - of the optimua mix of labour and equipment, a
pix that will be different for each country and possibly even for

eack region in a particular ccantry.




1. IHRCEPTION AND OBJECTIVES OF THE_RURAL ACCESS

1.1 Inception and isplementation

'In Harch 1974 a loan application for the RARP was prepared for
submission to the World Bank and the Svedish International

Developaent Authority (SIDA) who had both indicated their interest

to finance such a programme.

At this ¢time +the International Labour Office (ILO), in
collaboration with the Kenyan Ministry of Works (MOW), had initiated
a detailed study into the feasibility of the implementation of
labour-intensive techniques in Kenya.* This study was financed by
the VNorvegian Agency for International Development (NORAD). Since
the British Government had agread to finance the first three rural
access roads construction units: to open up the Programme on a pilot
scale, the ILO study team could focus its activities on the first
rural access roads unit, The team was thus enabled to =zonitor the
progress of on-going projects and at +hke same time carry out

experiments in the planning, management and organisation of labour-

intensive projects.2?

In the Beginning of 1975 the Governmeant of Kenya reguested
further UNDP/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 RAR Units in the field.

1 A rural access road unit copprises a wvorkforce of
approximately 270 1labourers plus adasinistrative and supervisory
staf¥f. The organisational structure of such a unit is described in
section 2 and Appendix 1.

2 TLO: "The 4implementation of appropriate road-constructiosn

technology in Kenya"™, report of the MNOW/ILO/BRORAD study, ILO,
Geneva, KNov. 1976.



The UNDP/ILO assistance at this stage included the services of one
senior engineer at headguarters 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 Rank together with representatives
of otker potential financing agencies carried out amn appraisal of
the Programme, wvhich led to the signing of a loan agreement in July
1976. The Programse expanded steadily and, in May 1978, 13 rural
access road "units® vere operational and funds had been obtained to
finance another 14 units. These funds were sufficient to finance
the operation of these 27 units for 84 uait years, wvhile at the same
time an agreesent 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 4involved in the Programme were: the World

Bank, NORAD, DARIDA, USAID, the United Kingdom and the Netherlands.

Although a number of Kenyan engineers had been assigned to the
RARP at this stage, the lack of skilled technical manpower still
constituted a problee and technical assistance vas still required.
During the course of iamplementation of the Programse more donor
agencies had become involved and by the -iddla of 1978 technical
assistance agreements hkad been signed with UNDP/ILC, the United
Kingdom, the Netherlands, Switzerland, DARIDA and NORAD. The
bilateral acgreements covered the financing of 14 field engineer
posts and one eguipment engineer. ONDP fipaaced +wa headguarter
pests, occupied by ILO engineers, while the ILO further provided two
associate experts for the RARP headguarters under the associate
expert schese. The ILO headguarters continued to be involved
throughout the implementation of the Programsme, not only by the
provision of technical assistance personnel but also by the

rendering of advisory services and the co-ordination of annual




(reviev and evaluation) meetings of HOW, UNDP and donor agenciles.
The #W#orld Bank and the UK Ministry of Overseas Development (ODH)
provided funds for continued research (see section 3) in additiomn to
financing a number of RAR Units. The involvement of the Rorld Bank
and ILO also ensured that this research could draw upon the results

of and experience gained in the studies and projects previously

ca_ried out by these agencies,

By the end of March 1979, 28 construction units vere operative
and agreements had been corcluded vith the six agencies mentioned
above to f{inance the establishment and operation of 42 construction
units. This number was considered to be optimal and would not be

exceeded.

1.2 Targets_and objectjves

The target of the RARP was to produce approxizately 14,000 ka
of "all-weather" access roads, partly nev construction and partly
upgrading of existing tracks, in 23 districtst in the period 1975~
82, providing over that period an average of approximately 600 km of
road per district. This target had 0o be reconsidered in the
beginning of 1978 due to the fact that the build=up of the Programme
had been slover than expected. It seems likely that the Auration of
the Programme will nov be extended beyond 1982, It 1is envisaged

that by the middle of 1982 approximately 7,000 km of rcad will have

been <completed.

The immediate objectives of the Programme are:

e Emoeonee -

! Renya is divided into seven provinces. Bach province is
subdivided into a number of districts, The total number of
districts in Kenya is 39.
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) to provide all-veather access betveen high-potential

farming areas and market centres;

ii) to provide meaningful eaployment opportunities o the

people in vhose areas the Programre is implemented.

Indirectly the Programee 1is expected to have the following

impact on the rural economy:

) shifts in land use by production diversification towvards
cashcrops and livestock activities (the extent to which
this 1is achieved depends to a large extent on follow-up
activities such as extension services by officials of

the Ministry of Agriculture);

(1) an improvement of the quality of rural 1life by nmaking
social and administrative services accessible on a year-

round basis.

For several reasons a prograame such as the RARP cannot cover
the vhole country. First, the availability of labour is crucial if
roads are to be constructed with labour-based methods; second, the
planping, administrative and supervisory staff requirements are
considerable; and third, the funds likely to become available are
limited., As regards the RARP, it vas 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 pediuom-

agricultural land, agricultural ouput and kilometres of existing

*all-veather™ roads.




1.3 PResults

By 31 March 1979, 1,235 km of earth roads vere constructed of
vhich 213 ka had been gravelled. At that tise the average rate of
construction of earth roads for all units since the start of the
Programse was 37 ks per year. The average costs per kilometre of
road built up to 31 March 1979 were 2,090 Kenyan pounds (US5$5,600).
This figure includes all *“overhead costs", such as costs of

engineering supervision and headquarters.

On average 1,600 man~-days were reguired +to construct one
kilometre of rural access road, 0f course this figure varles
considerably with the type of terrain wvhere the roads are
constructed. Furthermore, as mentioned above, many of the roads
vere not yet gravelled. However, due to the introduction of
improved organisation and management techniques there is a definite
downvard trend in the number of man-days used in the construction of
"an average kilometre of rural access road®"., It is very encouraging
that most of the nev units show lower figures than the country-wide
average, It is evident ¢that, in areas with average terrain
conditions, the origiral target of 45 ka/unit/year can be achieved

vith a labour force of 270 workers.?!

1 Assuming 250 working days per year.
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2. OR SAT STRUCTURE!

The RARP vas a new type of prgramme for Kenya and for the
Ministry of Works (MOW), the executing ministry, in particular. It
vas therefore recognised at an early stage that, for a large-scale
programme such as this, a newv branch wvwithin the MOW would be
required to ensu*e a flaxible approach dinside the existing

structure.

Consequently, the Special Projects Branch was established at
the beginning of 1975. This branch was to be responsible for the
planning, management and organisation of <the RARP and the
nGravelling Prograame", a major gravelling exercise, desigred to

improve the standard of the secondary read network.

The branch is headed by a Chief Superintending Engineer (CSE),
vho is responsible to the Chief Engineer (Roads). It has functional
links with the Staff Training Department (section 10) and the Roads
Departaent, Planning Section. Early 1979 the umanagerial staff of
" the RARP at headquarters, responsible for the execution of the works
carried out under the Programme, consisted of a team of five civil
engineers, one mechanical engineer and one constructien
superintendent. Most of these posts vere filled by expatriate
staff, provided under a GOK/UNDP/ILO technlcal assistance agreement.
In this period, hovever, it wvas the intention to <revise the
organisational structure to a decentralised version. Both the
centralised and decentralised structures are described in Appendix
l. This reorganisation wvas intended to provide a aoxe effective
supervision in the field., The reorganisation could be implemented

1 Appendix 1 shows how the RARP headquarters and field
organisation are structured and describes in detail the
responsibilities of the various categories of managerial and
supervisory staff.
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at this time because the administrative systems, developed and
tested by the technical assistance specialists, wvwere functioning
adequately and were suited to the requirements of the RARP. Various
manuals and guidelines were available for Unit Engineers and
technical and administrative staff vho implemented thenm
satisfactorily. In other words, the design and experimental phases
vere over and the time had come to concentrate on the improvement of
the efficiency. It vas recognised that the measure of success of
the use of labour-based methods primarily depends on the level of
supervision and it vas felt that a decentralisel organisaticn would

be more effective in this respect.

There wvas, however, another important reason to decentralise
the Programme structure. It had always been the intention that the
RARP would continue in another fashion once the construction period
had finished. Since 1labour-based construction and maintenance
sethods had proved to be viable and effective, the MOW had decided
that the RARP should be gradually transformed into betterment and
saintenance programae, ¥oreover, the use of labour-based methods

would bes extended to include the maintenance of the classified minor

road network.

The reorganisation of the Programme would provide a basis to

implement this palicy on a provincial level,

The existing administrative organisation at headquarters in
respect of accounts, procurement and personnel asatters vould be
maintained. In the field, i8 RAR Engineers/Fleld Supervisors under
the over-all supervision of initally four and at a later stage six
*pivisional® Engineers would be responsible for the running of 42
Units. It was expected that, as soon as the reorganisation had been

carried through, the RAR engineer posts could be gradually takan
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over by %field supervisors® with the responsibility for two units
only. These field supervisors could be lower gualified, e.g. having

a diploma from the Kenya Polytechnic.

The day-to-day running of the individual RAR Units 4is the
responsibility of "Officers in Charge" (O0IC), the most senior level

of supervisory staff.

Depending on the circumstances, a centralised or decentralised
system is used in the field. In a centralised 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 01IC.

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 own

responsibilities wvithout any possible confusion.

In a centralised systen, hovever, the engineer/field
supervisor in charge has a far greater opportunity to supervise,
manage and control the ongoing activities, It would appear that the
extant to which the system can be decentralised depends oh the
geographical situation of the Units, the abilities of the officers
ir charge and the availability of vital resources in a particular
area. In the RARP it has become apparent that in most cases 0ICs
need a certair period of experience in their jobs  before

responsibilities for store nanagement and logistics can be handed

over.
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3+ IHE TECHNOLOGY UNJT!

During the initial stages of the Prograsme, studies vere
carried out to analyse, monitor and advise on the most ismportant
aspects of the construction work. These studies were 1initiated by
the ILO 4in conjunction with the MOW and financed by NORAD.2 It wvas
realised that an extension and expansion of these studies wvould be
extremely useful and consequently MOW/Kenya, the World Bank and the
UK Binistry of Overseas Development (ODM) decided to provide the
necessary funds to set up a Technology Unrit. The objectives of the
Technology Unit have been to assist the special projects branch wvith
the inplementation of the RARP and to conduct research aimped at
rendering the execution of labour-hased road comstruction work more
effective in Kenya and elsevhere., 1Its main activities have related

to on the following topics:3

(a) Iaplementation _at the _site Jlevel. This has involved
research and advice on the implementation of work techniques at the
site level 1in regard to ali aspects of labour-bpased road
construction, i.e. planning, reporting, site organisation and
maintenance. Further vork has been done on the wmonitoring 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.

(b) s h_an v 2en h uipe .
Hork in this area has concentrated on the developsent of better-

guality tools; the comparison of better-guality tools with the

1 See figure 3.1,
2 Sae MOW/ILO/NORAD report, op. cit.

3 Appendix 11 1ists all reperts 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
procuresent of good, more expensive, tools. Purthersore, proposals
have been weade for the organisation and egquipment needed for tool
paintenance and repair and guidelines have been established on how

to use different handtools.

(c) h ] veR n
tools__and _equipment. A consultant vas appointed to assess how the
procurement of good-guality handtools, handles and 1light eguipment
(vheelbarrows, tractor-drawn trailers) could best be organised and
to exarine the possibilities to manufacture these items locally. He
also investigated whether there were any potential markets for the
above-mentioned items outside the RARP and how government assistance

could be wutilised in relation to procurement and the promotion of

local manufacture.

(4) ur nd demand. This involved an
investigation of issues related to the economics of casual labour
with special eaphasis on the labour availability, its geographical
and seasonal fluctuations and the opportunity cost of tihe labour to

be employed in the RARP.

One of the nmain purposes of this study was to obtain nore
information on the effects of the implementation of a large=-scale
labour-intensive programme on the environment. Interviews with RARP
vorkers have been carried out for one-and-a~half years to estublish
their economic and social conditions. Other sources of information
on labour demand, income opportunities, small farm holdings, etc.,

vere the Central Bureau of Statistics and the Hinistry of

Agriculture,

The study has highlighted the general labour availability for
the BRARP. It also shoved the relationship between RARP wage levels

-




and alternative vage levels, so that it would be possible to
establish an appropriate wage level for the RARP in order to avoid
a situation vhere other sectors in the economy would be adversely
affected by its implementation., Another objective of this study was
to determine the average geographical area ifrom which labour could

be recruited under different relative vage levels.

{e) ni on ] e e Se Since it haa
been envisaged that the BERARP would functilon within the existing
structure of the Ministry of Works, it was advisable to make use of
the existing administrative procedures as much as would be feasible,

provided that these procedures would not interfere vith tke smooth

running of the RARP,
%ork has therefore concentrated on the following areas:
(1) the organisation of the RARP headgquarters;

(ii) the setting up of an accounting system, that would suit
the reguirements of the Hinistry of Works as well as

those of the donor agencies.

(iii) the design of a practical pay system suitable for large

numbers of casual labour;
{iv) the investigation of problems in the field of logistics;

(v) the setting up of a suitable system for the procurement

and distribution of stores;

(vi) the investigation of labour issues such as recruitment,
dismissal, promotion, discipline, etc., and the advising

on the standardisation for the RARP of these issues.
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{£) Health and nutrition. In 1976 an assessment was made cf
the nutritional and health status of workers involved in the RARP
construction projects. It vas 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 nalnutrition
and low productivity. Further studies started in 1978 to
investigate (i) vhether a cheap, nutritional supplement to the
vorkers' ordinary diet will result not only in improved nutritional
status but also in improved work productivity and (ii) how these

food supplements could be distributed efficlently and economically.

{9) Road design_and performance. The British Transport and
Road Research Laboratory (TRRL) vas requested to investigate road
dbsign and performance aspects for the RARP. This work has been set
up as an independent study in liaison with the Technology Unit. The
main objective of this study vas to quantify the level of service
and reliability wvhich may be achieved on road runaning surfaces
formed wvith the 1locally available wmaterials under different

conditions of clieate, traffic, construction and maintenance.

Initially an inventory was made of the rural access roads
2lready built and their performance was 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
vas pade. 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 arnd

maintenance could be analysed.

In addition to wmore conventional technigques a photographic
monitoring technique has been used whereby a photograph is taken at

approximately 30 metre intervals along the complete length of each
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test road. 1In this way areas of deterioration could be spotted
which would not necessarily be monitored during the normal survey
procedure, Moreover, 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 work has been a clear definition of

the design standards for the RARP.
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4. SBLECTION CRITERIA AND DESIGN STANDARDS

The selection of roads to be constructed in each district is
carried out by the District Development Committee, vhich is a
project planning and implementation coamittee at the district level,
vith advice and assistance from the Planning Section of the Ninistry
of Works. Proposals for roads to be constructed originate from the
local people who notify the District Development Officer through
their assistant chiefs and chiefs wvhich roads they would like to see
constructed. The District Development Committee, which comprises
the heads of each government department at the district 1level,
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

W¥orks to be used for this initial screening:

{a) Development criteria

(i) The roads should provide access to areas of high
agricultural potential or areas where possibilities for
a changeover from subsistence to cash crop farming

exist.

(ii) Priority showuld be given to areas vhere other
development programmes are either on-going or planned

for the immediate future.

(1ii) Access should be facilitated ¢to marketing and urban

centres and social services facilities.




(b)

1)

(11}

(iii)

(iv)

The
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CL a

The roads should either be unclassified (i.e. no funds
are made available froe the NOW regular budget for their

maintenance), earthtracks or presently non-existent.

The design standards should be such so0 as to nake
labour-intensive methods feasible. In practice this
geans that the route should avoid areas where big fills
over long distances would be reguired and stretches
vhich are either extremely rocky or have sastained

lengths of gradients exceeding 10 per cent.

The road length should not be more than 10 kilometres,
except vhere the existing road netwvork is inadequate and

constitutes a bottleneck to development,

The alignment should avoid areas vhich will require the

construction of expensive structures.

screening in accordance with the technical criteria is

normally done by the RAR engineer,

{¢) Access-extension criteria

(i)

(ii)

The roads must connect into classified (MOW-maintained)

roads of a good standard.

¥here roads have gualified in terss of the criteria
described above, but connect into classified roads which
in themselves are impassable, consideration should be

given to carrying out improvements on these roads first

under the programme.
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Roads which qualify in respect of all above-gpentioned criteria
might still be rejected if they are too close to the existing road
network, which would result in a very limited impact on agricultural
developament. Another iamportant 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 ®"right of wvay" of the
proposed road. Usually the affected farmers gladly gave up a
certain acreage of their land; since they wvera heing provided with
access to the all-weather road network. However, in some cases the
farmers did not agree to these +terams, which meant that the

construction of a particular road had to be cancelled.

After the initial screening of the proposals has been done by
the District Development Committee in accordance with the criteria
described above, a final list of recads recommended to be constructed
under the RARP is compiled by the District Developsent Officer in
conjunction with the District Agricultural oOfficer and the Rural
Access Roads Engineer. The selected roads are depicted om 1:50,000-
scale topographical nmaps. The approved list of recommended roads
together with the maps is then forwarded to the Planning Section of
the ROW Roads Department, where a pre-construction evalmnation report

is prepared for a package of roads.

First an estimate is pade of the increased value of
agricultural production induced by the construction of the road.
This estimate is based on data provided by the District Agricultuaral
Officer. The technical viability of the roads and the agricultural
data provided are verified during field visits made by planning

engineers from +the NMOW Planning Section in liaison vwith 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 centres and divisional

headquarters.

This acceés indicator is calculated as follows: each social
facility is given a wveighting according to the importance attached
to that facility. This is then multiplied by the distance from the
zone of influencet! of the proposed road and by the population living
in the zome of influsmce, i.e., the people who ars goimg to obtain
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 the 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
fAinistry of Works specified that the roads should be of "all-
weather® quality, i.e. that they will be passable during all seasons
in all types of veather. <Consequently the critical issues to be
considered werae the quality of the road surface and the adequacy of

the drainage systenm.

The horizontal and vertical geometric standards were not

considered to be critical, since the volumes of traffic vere
expected to be low.

1 An area surrounding the proposed road, generally delineated by
physical boundaries, which 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 shovs the various cross-sections which have been implemented in
the RARP. These cross-sections are adapted to the use of 1labour-
intensive construction methods in different environmental

circumstances,
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5. PLANRING, REPORTING, CONTROL _BAND PROCUREMENT
AT_RARP HEADQUARTERS

5.1 Ceptralised plapning, reporting
and_control

The systems used in RARP for planning, reporting, expenditure
control and procurement have been adapted to the existing structures
within the MNinistry of #Works. These systems would have to be
adjusted for each different country to sult the structure of the
Public Works Department there. The systems have changed during the
course of the Programme in the light of the lessons learnt and the
reconmendations made by the MOW/ILO/NORAD study and the World

Bank /0DM-sponsored Technology Unit.

As the Programme was financed by a variety of domnors, it was
necessary to set up an effective centralised system of physical and
financial planning as soon as possible. 1A basic plarning systen vas
required in order to effectively control the large aumber of RAR
units. This would ensure that each unit would receive 1its requisite
supply of tools, equipment, materials, trained personnel and money.
Furthermore, it would enable RARP HQ to control the +technical and
financial situation of each unit and to produce plans of critical

steps, staffing and resource requirements.

For the smooth working of the planning systesmt* it wvas
necessary that targets in terms of required output of kilometres of
road were established. This wvould ensure that the supply of
resources could be calculated and organised well in advance.
Another prerequisite was a good system for planning and reporting at
site level so that a continuous flow of data from the units +to

1 See section 6 and Appendix 5 for 2 detailed description.
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headquarters could be established. This would enable headquarters
to adjust quickly to different situations. PFor example, it nmight
become mnecessary 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 terrain.

There is no doubt that scome 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 Jlearnt here is
that any programme of an innovative nature should establish
Banagement and control systems prior to programme implementation by
execiuting 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 control at headquarters

The RARP is financed by a number of donor agencies, who all
require individual Jjustifications and statements of account befare
they agree to reimburse expenditures. (Initially the funds are
provided by the Government 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; hovever, some will 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

vorkings of this system in detail.
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5.3 Procurement of_ tools and equipgent

Procurement of hand tools for the RARP had been arranged
through the existing procurement systemr of the Ministry of Works.
Orders vere made in advance to the Supplies Branch of the Ninistry.
If the tools wvere not available tenders were called and subaitted to
the Central Tender Board for contract avarding. Unfortunately,
during the first phase of implementation, purchases for the RARP
vere normally weade on the basis of price only, vhile other factors
such as quality and design were hardly considered. Bithough this
approach might be quite practical and justified under normal
circumstances, it vas not sulted to the specific requirements of the
RARP, since tools for labour-intensive road construction are used
intensively and in difficult conditioms. It was clear that the
procurement system had to be adapted in order to ensure that tools
vould be bought on the basis of acceptable and approved
specifications rather than on the basis of price only. It vas felt
that, even though the unlt cost would be higher, the purchase of
vell-designed heavy~duty good—-quality tools would reduce +the over-
all cost to the RARP no* only as a result of greater life expectancy

but also as a result of improved productivity.

The Central Tender Board recognised that the Ministry of Works
recommendations on this issue vere scund: it has been possible to
procure tools of the desired gquality and design since the beginning

of 1978, based on specifications prepared by the #MOW.1!

During the growth of the Programme a number of lessons have
been learnt in respect of procurement. It is crucial not only that
sufficiept quantities of tools and equipment are available well in

1 These specifications covered vheelbarrovs, shovals, hoes,
forked hoes, bushknives, crovbars, axes, mattocks, and handles for
shovels, hoes, and pickaxes.




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 fuaction, use and user of the tools,
Rhat will be the function of the tool (digging, loading, spreading)?
On which type of soil will the tool norsally be used? What will be
the physique of the average user? (This 1s of importance as it will
determine characteristics such as length of handle and weight of
blade.) 2 proper handle is of utmost importance as it influences
the productivity of a tool. Not only because a tool with an
nappropriate” well-designed handle is easier to use but also because
its breakdown time will 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, will need
to be of a different shape and material than the handle of a digging
tool such as a jembe or the handle of a loading tool such as a

shovel.

In respect of manufacture and procurement, <+the following

general issues need to be considered:
(i) The quantities of tools required.

(i1 The existing capacity for 1local manufacture of the
recoasended tools, in terms of technical and financial
capabilities of local manufacturers to produce the

required quantities of good-guality tools.

(1ii) The scope of increasing the existing capacity for the

local manufacture of tools.

{iv) Hov is the procurement of tools presently organised and

will it be possible to use this existing procurement



system? 1If not, should it be adapted to suit the

specific requirements c¢f a large labour-based programme?

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

manner that good-guality tools in sufficient quantities

can be obtained from local sources?

Appendix 4 describes how the procurement of tools and 1light

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

requirements for a RAR Unit.
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6. PLANNING AND SURVEY AT UNIT LEVEL

6.1  Introduction

The RAR engineer’uorks vithin a framework of guidelines set by
the RAR HQ. These guidelines cover such issues as personnel
matters, accounts, procurement, egquipment and accommodation. The
RARP management has tried to standardise all the above aspects as
such as possible, which is reflected in the standardisation 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

responsibilities.

6.2 Planning of construction projects_ =
the initial survey

The planning systes of the RARP is based on the assumption
that it should always be possible to specify the resources required
for each unit six months in advanca. This means that the
construction projec s scheduled to be carried out in the next six-
sonth period by a particular unit are identified in terms of nasa,
length, apd the esiimated required man-days and finance required.
In order to achieve this, the RAR engineers are required to subait
a priority 1list and a <construction programeme for a period of 12
months which should be updated regularly. The surveying and
preparation of road construction projects are done six months in
advanca. Specific information on the roads proposed to be
constructed in a particular district are availlable in the evaluation

reports for rural access roads. Ais described in section 4, these



are prepared for each district by Ministry of Works Planning
Engineers, based at HQ, in conjunction with the Rural Access Roads
Engineer, the District Develepment Officer and the District
Agricultural Officer. This report gives information on agricultural
potential, population in ¢the zone of influence and access. 1In
addition to this, each road is briefly described, comments are made
or soil types, river crossings and problems to be expected.
Alignments are mapped on 1:50,000 scale maps. This road survey will

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

chirge.

As <the area covered by an EAR unit is usually quite large, a
zone of first priority for construction has to be selected by the
District Development Committee, This 1is important because the
construction sites should be kept as close as possible together in
order to ainimise <transport and communication costs and to ensure
that supervision can be carried out efficiently. Naturally, vhen it
is evident that not enough labour is available to carry out several
projects simultaneously in a certain area 1t is unavoidable to

disperse the projects over a bigger area.

Further important issues to be dealt with before detailed
project planning 1is started are the right of way and compensation.
As explained earlier, only crop compensation for crops which have to
be destroyed to allov the road through is paid in Kenya. This means
that pmeetings with the 1local administration and the farmers
concerned have to be organised wvhere these issunes are explained very
clearly. When farmers 4insist upon 1land compensation and an
alternative route is not practical, construction of that particular

road viil be postponed or even totally cancelled.
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Appendix 5 shows the existing planning, programeing and
reporting arrangesents within the RARP and describes how the
overseer, after work targets have been established by the engineer,
prepares his work programmes and organises his 1labour forcs.
Finally, it discusses hov the data on input and output are processed

from the site through Unit headquarters to the RARP headguarters.,




7.1 Re e edure

githin the establisheent of the RARP there are three cate-

gories of labour: head office paid, vorks paid and casual employees.

{a) d-office- R _em s

These officlals are paid from the HOW head office regular
budget and are permanently esployed. Usually they are qualified
supervisory staff. They are not recruited by the RARP managesent
but by the HOW head office. A number of this type of staff vere
temporarily posted to the RARP to assist with the ieplementation of
the programme and to alleviate the urgent need for higher-gnalified

personnel, especially when the programee had Jjust been initiated.

(b)  Sorks=-pajd employees

These officials are paid monthly, but are not employeé on a
permanent basis. They can be dismissed at one month's notice,
although this rarely happsrs in practice. MNost MOW staff fall into
this category; clerical personnel, sunervisory personnel, drivers.
plant operators, etc. They enjoy social benefits as stipulated in

the "Code of Regulations" for Kenyan civil servants.

Works-paid staff have been transferred from the MOW
establishment to the RARP in much the same manner as head-office-
paid staff, Hovever, the PAR engineer can also recruit his works-
paid personnel from outside the MOW. The candidates can be employed

if ttey are qualified to hold the position for which they apply.




Senior works-paid staff vill normally be recruited by RAR HQ
since they must be recruited through a body called the “public
Service Comaission®, wvho examine their experience and
gualifications. A problem with the recruitment of senior works-paid
staff has been that many candidates who had the necessary abilities,
willingness and experience did not have the educational 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
vithin the RARP are more related to man-management abilities, the
ability to work without supervision and with cosmon =serse than to

acaderic qualifications,

Ir the field it has fortunately been possible to £ill most of
the supervisor posts with young enthusiastic former headmen who

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

salary scale.

211 vorks-paid employees recruited from outside the Hinistry
of Works are recruited on probation for a periocd of three mornths,
During this period their performance can be assessed and the
employment can be terminated without ¢the one aonth's notice

applicable to reqular works-paid eamployees.

(c) Casual _employees

These are employees locally recruited for the execution of the
construction works. Their wages are calculated on a daily basis,
i.e. they will be paid only for the days on vhich they actually
vorked. 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 will
be constructed. The conditions of employment are explained and the
vorkers are reguired 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, workers are selected
on a random basis to avoid charges of corruption and favouritisa.

Two systems have been used for selection:

(1) Fach candidate is given a nuabered ticket. If 400 candidates
vere present each candidate would have a nuaber between O and
400. The duplicates of these tickets are placed in a
container from which they are dravn one by one. The number of
the duplicate 1is called out and the holder of the original
vill be recrulted. The recruitsent 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 1local adm¥nistration when

required. However, it is often more practical to organise

another recruiteant day.

(11) The number of applicants is counted and tickets are prepared
with *"yes" and "pno" inscriptions. The total number of the
"yes® and "no" tickets equals the number of applicants, vhile
the nuaber of wyes" tickets represents the available
vacancies. Each applicant is then asked to pick onre ticket
out of the container in wvhich the tickets are placed. Special
care has +to be taken that the detalils (name, age and name of
chief) of the successful applicants are noted as soon a3 he
receives his "yes"™ ticket and that the ticket is returned to

the clerk immediately. This is necessary to prevent the
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successful applicant from selling his ticket to somebody who

had not been so lucky.

The second method is a lot quicker than the first and 1is
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 1local
administration. The chiefs and subchiefs are usually emnlisted to
arrange the preparation for, and to assist with, tke execution of
the recruitsent. Their assistance in the preparation comsists of
spreading the word that recruitment for a certain project will take
place on a pre-arranged date. On the recruitment 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 roaé on which
they will be working. This is especially iaportant because the
vorkers will be expected to walk %o the site, no transportation

being provided.

It is recommended that the vorker be provided, after the
project has been completed, with a statement of the number of days
he worked, his earnings and a written explanation c¢f deduactions
pade. This avoids disputes at the end of the construction period.
Horeover, each vorker has a right ¢to receive this type of

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

7.2 Motivation

Motivation of the labour is essential if a labour-based
prograsee is to be successful, ILO studies have clearly indicated
that workers paid on a plece- or taskrate systeam produce a much

higher output than daily-paid workers. 1In the early stages of the
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implementation of the RARP the labourers worked under a daily-paid
systen. 2fter enough data had beea assembled, taskwork 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 vorkers are paid a fixed sum for a certain number
of hours of work. But, whilst a reasonable output can be achieved,
provided that supervision and work organisation are excellent, pro-
ductivity will alvays be low because the workers have no incentive

to increase production.

With the tagkvork system a fixed daily wage is given in return
for a fixed quantity of work. This means that workers are free to
go home as soon as the given quantity of work has been done. The
head man in charge of the vorker ensures that the wvork has been
completed satisfactorily, before the vorker is alloved to leave the

site.

Taskwork can be given to individuals (bush clearing, top-soil
removal, ditching, etc.) or to groups (especially suitable for large
quantities of excavation). If taskwork 1is given to a group of
vorkers care@ should be taken that +the wvorkers 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
unforeseer difficulties have arisen (like hard roots, rocks, bad

weather, etc.).

Tasks will have to be adjusted when it i= 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



- 39 =

labourers doing a certain Jjob rather than by increasing or

decreasing quantities of work.

If a task 1is correctly set a good worker should be able to
finish it in approximately 75 per cent of the nominal working time.
Taskwork is most effective if the worker cam go home every day to
work for his own purposes or to spend 1leisure time at honme.
Iaported labour =may not be motivated by getting extra leisure time
since it can be spent only in the labour camp or immediate

surroundings.

Plecevork 1is a system in which the wvorker is paid a fixed sua
per unit of output, e.g. $1 per cubic metre of hard soil excavated.
The worker himself decides how muchk 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
vorkers, rates should be set in such a way that an average vorker
vith a good wmotivation (with this system he is usually vwell
motivated because production 4is related to financial rewvard) can
earn a daily wage which is higher than the wage he would get for

vorking the same number of hours (but less nmnotivated) under the

daily-paid systen,

The advantages of this system are that the unit costs (payment
per unit of output) are lover than the unit costs achieved with

taskwork and that productivity is high.

It has not been possible to introduce the piecevork system in
the RARP because of adrinistrative problenms. A non-fixed monthly
vage is usually not acceptable to a government agency. Furtheraore,
there is greater scope for corruption because the money is not

provided by the persons who are measuring <the output. These are
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therefore not financially interested to ensure that measurements are

pade in a correct and fair manner.

dhatever systea is used it is isperative that payment of wages
is made on tiee 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 aveoid delayed payment
when vorkers are only paid for days vorked. This is because
payrolls have to be prepared in advance in order to allov the
administration time to check them and to release the money. This
probler may be overcome however by devising an efficient deduction
system and by minimising the time betveen payroll preparation and
payment as much as possible. (Twvo pay systems vhich have been used

in the RARP are described in Appendix 9.)

Finally, the importance of issues such as vorkers-nanageaent
relations, occupational safety, general working conditions and
velfare facilities should not be overlooked. It is essential that
the site management does everythingA possible to establish good
relations betveen workers and gmanagement and amongst vorkers
themselves, It should alvays be possible for individuals or groups
of workers to air their probless. The management should always
explain decisions. They should also encouragae group activities such
as sports and recreation. deekly site meetings by Engineer/0IC,
overseer and headmen can contribute enorsously to the establishemnt
of good relations and will prevent the aggravation and in many cases

the occurrence of problems on the site,

To ensure the occupational safety of the vorkers, it has been
common practice to avoid the concentration of large aumbers of
vorkers in a saall area by measuring out individual tasks in a

specific area for each wvorker. FPirst-aid kits containing the
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necessary items +to treat injurles are alvays 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 vorking 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 allov the workers to start work very
early in the mornings, so that tasks could be finished before noon
and consequently working during the hottest hours of the day could
be avoided. The workers can determine ¢their own pace of work,
providing they finish their daily tasks. Since the vorkers employed
for a particular RAR project always come froz villages in the
inpediate vicinity of the site, housing facilities do not have to be
provided. The management ensures that a supply of drinking wvater is
alvays available on the site and frequently local women can be seen

at the place of work selling various types of food to the workers.
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8. PREPARATION AND IMPLEMENTATION OF THE _WORKS

8.1 Preparation_for the works

A small camp will be reguired at each construction site
consisting of accommodation, sanitary facilities and storage

facilities. 2 typical site camp as used in the RARP consists of:

(a) a 20' x 10' prefabricated corrugated irom hut for the overseer
in charge. 1In some cases different sizes have also been used,

depending on the rank of the overseer and customary MNinistry

of Works provisions in a certain area;

(b) a 10' x 10' corrugated iron store for tools, 1light equipament
and cement. In many cases the storekeeper will use this store

as accoamodation and then a dividing wall may be provided;

(c) a 4' x 4' corrugated iron latrine; ) in sorme areas 2' x 6!
) structures wvere

(d) a 4' x 4 corrugated iron bathroom; ) provided
(e) a tent where required, especially useful for the survey teas.

211 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
construction site is provided with facilities for the storage of
drinking vater, stationery, simple survey equipment and tools and
vheelbarrovs sufficlent for the labour force to be employed. On
some construction sites it has been found useful to provide the

overseer with simple transport, e.g. a bicycle.
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8,2 Constxruction agtivities

The actual road construction can be broken down into a series
of activities, which may again be subdivided as required by the
circumstances. In the RARP road construction is usually broken down
into two categories of activities, one group vhich can be carried

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

(a) bush-clearing;
(b) tree and stump removal;
{c) grubbing;
(4) boulder removal or rock excavation;
{e) excavation to fill and to spoil;
{f) loading;
(9) ditching;
(h) sloping;
(1) capber formation;
() culvert laying;
(k) construction of scour checks;
(1) compaction.
The second group are the non-taskwork activities:

(a) vork at camp;

{b) carrying of wvater (potable water for the wvorkers);
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(c) setting out.

Additionally, there are the structural activities such as

drift and bridge construction.

AL short description of each activity is presented in Appendix
6. This appendix also describes which tools were found to be best
sulted for the work in the RARP and average taskrates found to be
applicable in Kenya. It should be emphasised that these taskrates
are only valid for specific conditions found in Kenya and should be

2djusted vhen work is executed elsevhere in different circuastances.

A good assessment of productivity is possible only when enough
data has been collected on the site, where construction takes place.
Nevertheless, the data shows the output per man-day as achieved by
average vworkers in average conditions in Kenya. They can therefore

serve as a basis for assessment of productivity in reasonable

circuastances.

8,3 velling?

A basic target of the Programme is that, for each unit, 4 ka
of road should be surfaced every month., The surface layer consists
of gravel 4 m wvide and 10 cm thick when compacted. This requires
400 mr3 compacted gravel (500 a3 loose) per ka of road. Assuming 20
construction days per month, this means that a total of 34 trailer
loads of gravel have to be dusped and spread per coastruction day if
the target of 4 km is to be achieved. Up to the end of 1977 omly 20

per cent of the nevly constructed rural access roads had been

t The actual execution of the gravelling is described in
Appendix 7.
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gravelled. Thera were a nusber of factors that contributed to this

discouraging figure:?

(a) the delivery of tractors and trailers used for gravelling was

severely delayed;

{b) the average hauling distance frosm gravel quarry to the site

generally exceeded 8 km, the figure upon vhich the estimates

were based;

(<) the equipment vas underutilised, mainly due t¢ wunavailability
of spares and velding equipment. Even when these items vere
available at provincial headquarters they had to be moved to
the site or the tractor had to be moved to the wvorkshop thus

causing considerable delays;

(d) inexperience of the operators, especially with regard to the

technique of reversing a tractor/trailer coabination;
{e) insufficient quarry organisation.

To overcome the problems mentioned under (b) and (¢) it has been
decided to provide the RAR units 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 minisum of four

tractors vwill always be operztional.

It has been found that the original tractor-trailer
combinatior (75 hp tractors pulling trailers of 5 tonnes payload)
vas not well matched. Trials under extreme conditions with 45 hp
tractors indicated that these tractors are suitable for hauling 5

t Appendix 8 contains exasples of RARP report foras for
gravelling,
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tonne trallers under ¢the average RAR hauling conditions. It wvas
considered that trallers with a payload capacity of over 5 tonnes

would mot be suitable for bhandloading and manoceuvring on narrow

roads.

Since tractors and trailers have 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 1is well
natched. Another measure taken +to reduce the breakdown time has
been to provide the field engineers with a full range of essential
spares. It is also intended that each wunit 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 thelr equipment in a better way
and (ii) for gravelling overseers, So that the gquarry organisation
villi be improved. Naturally, on-the-job training of overseers by
engineers oL officers-in-charge resains vital if a weil-organised

gravel operation is to result.

The Transport 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 will be possible to locate
suitable sources of =material in this manner and to supplement the
information on sources of gravel that can be acquired locally from

MOW maintenance personnel, local administratior and local people.

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

costs of gravelling by tractor/trailer might become prohibitive and



out of relation to the construction costs of the earth road wvhen the
hauling distance becomes too great. In this case there is a choice

betveen the following alternatives:
(a) use other hauling methods;

{b) use other sources of material (i.e. introduce (mobile) rock-
crushing equipment to crush rock to aggregate). In this way
a Tery 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 not done;

(d) do not construct a particular road 1if it is obvious that
gravelling will be too expensive although it is necessary for

technical reasons.

Personneal

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, 1leadership and administrative and orgamisational

abilities and this implies that this person should be selected with

care.,




Plant operators should be skilled and motivated +to ensure
optimal utilisation of equipment. If plant operators are engaged
from outside the Ministry of Works establishaent it is essential
that they are thoroughly tested before they are employed. The Staff
Training Department (see section 9) organises courses for tractor
operators to familiarise them with the tractor and routine

maintenance procedures to be followed.

The motivation of plant operators 1is smore difficult ¢to
influence. It has been found that operators whc have been engaged
at lover levels and have consequently more chance to be promoted are
considerably more motivated than their higher ranked colleagues. Of
course it aay not always be possible to find suitably qualified
personnel at these lover levels and this incentive will 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 piecework.! Although the workers can be motivated easily
this way it is essential to motivate the operators as vell before

either of the systemss can be implemented successfully.

t See section 7.
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9. TRAIN R RSONN

9.1  Planning of tralpipg

The Ministry of Works bhas its own Staff Training Departsesnt
vhich has been particularly concerned with the traimring of super-
visory personnel, equipment operators and mechanical personnel for
the execution of its road maintenance programee, In 1975, a study
was carried out by the Ministry of Works to assess wvhat +training
facilities vere required by the Hinistry of Works in the period
1975-~-80. This study assessed the additional demands placed upon the

Staff Training Department by the Gravelling Programme and the Rural

Access Roads Programme.
Inter alia, the study discussed the following aspects:

(1) the number, categories and levels of additional

personnel to be trained during the period 1975-80;
(ii) adequate trainring courses and methods;
(11i) the number and qualification of required instructors;

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

Training Department;
(v) sources of suitable trainees.
9.2 Organisation and content of
the training courges

The schedule below gives an outline of %¢he type, duration and

content of the courses given by the Staff Tralining Degpartment,
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Category of staff Duration Number of
of course staff/course

Officers in charge of construction

units 6 weeks 8
Overseers in charge of construction 13 veeks 1l¢
Overseers in charge of gravelling 3 wveeks 8
Plant operators (tractor) 2 veeks 8
Landrover drivers! 1l vesk -

P mememzr Aand oo owmew
LOLLY ULLVELDS®

Pt
L]
[+
@
ol

1 At the time of writing these courses were proposed but had
not yet started. The required annual output per year of +trained

overseers (gravelling), landrover drivers and truck drivers was
intended to be 16-18,.

The training schedule is established in relation to the demand
for supervisory staff generated by the schedule of implementatiosn of
RAP units. EFach uni* has a supervisory staff establishment of one
officer-in-charge, three construction overseers and one gravelling
overseer. Additionally, there is a drivers' establishment of six
plant operators, one 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 RAR
unit, under the nominal control of an RAR englaeer. Each overseer
trainee receives practical training of nine wveeks in the field,

supervising on-going construction projects,

The training unit is stationed in a district wvith a varied
landscape (flat and hilly) and vhere sufficient gravel is available
so that a grawelling team can operate continuously. Construction is
carried out on a minimum of two road projects, each with a labour

force of 100 workers.
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An officer-in-charge is attached to the unit. He is
responsible for the preparation of nev projects, unit administra-
tion, and the supply of materials to the sites. This enables the
STD instructors to svend their time on traininag. The courses for
officers-in-charge, plant operators, Arivers and the theoretical
part of the course for overseers are run within the existing

facilities of the STD in Nairobi.

The techanical content of the 0IC courses is a repetition of
the overseer course with additional information on surveying and

structdres.

The courses for gravelling overseers were set up in

recognition of the importance of the gravelling operation,

The courses for drivers and operators cover main: nance
aspects and driving techniques., Special attention is given to the

difficult matter of reversing a tractor/trailer combiuation.

9.3 Recruitment of sujtable trainees

One of the major differences between capital- and labour-
intensive construction methods 1lies in the type and quantity of
supervisory staff required. The handlirg and administration of
large numbers of casual labourers requires a different approach to
organisation and management. It also requires different attitudes
from the supervisory staff - froe engineer to overseer - who are
responsible for the efficient use of a nomber of machines and the
large labour force. HMan-management and leadership abilities beconme
very important, especially for officers-in-charge and overseers who
have to work with the labour force in the field., Engineers need to

be reoriented tovards the specific problems of labour-intensive road
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construction so as to become more avare of the possible alternatives

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

The K2nyan 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. Many good candidates for officer
in charge could be found from the ranks of overseers. The problenm
with a number of these persons has been that promotion to a rank,
suited to an official carrying so wmuch responsibility, has been
difficult in many cases. Problems arise because ¢the persons
involved 4o not have the educational gualifications gequired by the

Government for a particular rank.

It has been decided, therefore, to try and recruit suitable
candidates who do have the required qualifications from the Kenya

Polytechnic. These "inspector roads trainees" would be given a more

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
exporience <these volunteers have a familiarisation period in one of
the on-going nnits where they study the available technical nmanuals

and course manuals for officers in charge and overseers.

Overseer trainees have generally been recruited froam the ranks
of headmen within +the ongoing units of the RARP, staff already
employed by the Ministry of Works Maintenance Organisation and/or

the “"National Youth Service",
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Before a headman can be selected to attend a RAR overseer
course he has to have had a minimum practical experience of one
year., Selection depends on the results of a technical and language
test and the recommendations of the officer in charge and engineer.
Candidates from the National Youth Service oxr the Hinistry of Works
Haintenance Orgamisation, who show the correct attitude towards the
RARP, have to have an experience of at least three months working in

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

RAR supervisor course.

Plant operators and drivers, wvho should already possess a
valid d4riving 1licence, are nominated by the rural access roads

engineers to come for training at the Staff Training Department.
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10. MAINTENANCE OF RURAL ACCESS_ROADS

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 maintain a certain section of road for a fixed amount of
money. The contract stipulates that payments can only be nmade if
the section is in a good state of maintenance and if it is clear

that regular maintenance has been carried out.

The workers are contracted immediately 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 1is 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
vhich the road has to be maintained. Moreover, it will be possible,
since the workers are known to RAR supervisory staff, to offer the
contracts to those workers who have shown both responsibility and
diligence during the construction period. an additional and perhaps
most important advantage is that it is known in the surroundings
wvhich worker is responsible for the maintenance of a particular
section of road. In this way, he is likely to come under social

pressure if he fails to maintair this section,

This maintenance 4ork snould be carried out' as and vhen
requnired. Major 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 RAK engineer.
If such major repairs should be necessary it is the duty of the
maintenance wvorker to inform the local authorities, who 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 following tools and light equipment:
hoe, shovel, culvert-cleaning shovel, bushknife, rake, grass-

slasher, handrammer, file and wheelbarrow,

The length of each section of road allocated to one vorker for
maintenance varies according to the amount of work regquired to
maintain it properly but is based on the assumption that the
contract for waintenance requires approximately 12 man-days of work
per month. This enables the worker to spend the rest of his time on

his own farm.

The vorkers are paid a fixed monthly salary of 12 working days
at the current RARP rate for casual labour. If the road is in an
unsatisfactory condition due to neglsct by the worker 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 normal circumstances should be able to
supervise the maintenance of approximately 300 kilometres of road,
depending on the average distance of his base camp from the roads.
He is assisted by a clerk who handles the adwinistrative work

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

driver.

An example of a maintenance inspection report can be found in

Appendix 8.

At the time of writing this paper, this maintenance system is
vell suited to, and had been adequate for, the proper maintenance of
the completed rural access roads. The system can also be adapted to

future demands, in relation to increased traffic volumes. It would
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be possible, for instance, to reduce the 1length of road to be
maintained by one wvorker 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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1l. CONCLUSIONRS

11.1 Effects of the RARP on epployment
and aqrjiculture in the rugal areas

vhere the pr apne pplemented

Employment creat ggn

For the construction and maintenance of the rural access roads
the RARP makes use of the local under- and uneaployed rural labour
force. The table below provides details of the employment created

by the programme up to 31 March 1979,

Number of Tcotal labour Number of km Namber of super-

Year? Units employed constructed visors employed
operating (nan-years) {man-years)
1974-75 1 270 25 5
1975-76 3 810 79 15
1976-77 6 1 620 271 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, omne contractor per approximately 1.5 km of road
is engaged on a permanent basis to carry out routine maintenance
activities (see section 10 for a detailed description of the
system). By early 1979 some 7,000 labourers vere employed in the
construction units, while 525 individual maintenance contractors
vere maintaining the completed roads. W®hen the Programme is fully
operative (42 units) it will provide enmployment to some 12,000
vorkers, 250 supervisors, 150 masons and carpenters and
approximately 300 drivers and tractor operators. Host of the

skilled staff will be needed for the maintenance of the completed
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rural access roads and also the classified "minor" roads, once the
RARP has been transformed into a petternent and maintenance

programae (section 2).

The growth rate of <the rural labour force in Kenya between
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 females between the ages of 15 and 59 years).! This =means
that, with an annual growth of the rural population between the ages
15 to 59 years of 113,000, the average annual casuval labour
reguirement of a fully operative RARP will represent approximately

15 per cent of ¢the average amnual increase of the rural labour

force.

In 1980 the 12,000 workers would 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 workers
carried out by the labour supply study staff showed inter alia that
some 60 per cent of the interviewed RARP vorkers had previously
worked off the farms. Moreover, most of <those who had not
previously worked were 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 iniervieued intended to
return to their smallholdings when their RAR eamployment ceased.
Host of the remainder intended to look for newvw jobs,

1 The figures used here are derived from the "RAR labour supply
study”" and originate from the Central Bureau of Statistics, Hinistry
of Finance and Planning, Government of Keunya.
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As regards the effect of the RARP on the agricultural
activities in the areas where the Programme is operative, a detailled
exaaination 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 within 2 ka of the road applied for RAR
employment. At five of the sites, the numbers of applicants from
within 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 workers coming from within this 2 km area represented

about 30 per cent of the RAR labour force.

The RAR workers travelling more tham 2 km are drawn from a
much larger area and represent therefore a much smzller 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 1likely, and indeed this has
occarred already in several cash crop farm areas, ¢that the labour

requirement for agriculture will limit the supply of labour for the

RARP.
Chazacteristics of RAR workers

The RAR vorkers fall within five main categories:

1. Workers from families with smallholdings vhere no hired labour
is employed and wvhere <the vorker has had no off-farm
exployment during the last 24 months (45 per cent of the RAR

labour force).

2. Horkers 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 owners and employers of hired labour #ho do not search

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

4, Fare owners and employers of hired labour who search for off-

fars employment (3.5 per cent of the labour force).
S. Landless workers (5.5 per cent of the labour force).

For 36 per cent of the workers 1n <the first category, it
appeared that in their smallholdings the family labour availability
vas over twice the 1labour requirement. Therefore, it may be
concluded that ¢the loss of their contribution to the farm output
would be very low. The second category vas assumed to comprise of
seekers of off-farm employment. For this category as well, the loss
of agricultural production was estimated to be low. The third and
fourth categories find it worth while to hire labour which implies
that the agricultural output produced by these workers must be
higher than the hired workers' wage rate, It is unlikely in <this
case that substantial losses in agricultural production will occur
because these categories of wvorkers have takem up employment with

the RARP.

For the last category of vorkers the RARP simply constitutes
an additional employment opportunity within <the existing rural
labour amarket. Moreover, the small number of landless labourers
working on the project means that those vho wvwill derive the nmost
benefit from the roads, the small farmer, ar? also most involved in

their construction.

Summarising, the evidence of the study clearly suggested that
the 1loss in agricultural production, even within very liaited areas
around the road site, would be small, Furthermore, the projected

upvard trend in the size of the paticnal labour force and population
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suggest that labour availability for off-farm employmeat in rural
areas will increase in the future without conflicting vith
agricultural production to a great degree. Moreover, 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 agricultaral production amd +to
ensure that the road construction benefits those who live close to
the road, two policy measures have bheen adopted: first, the use of
migrant labour is discouraged; second, the vage rates are kept
sensibly low. This means that wvhen a 1labour shortage occurs the
project is postponed., If it is not possible to obtain the nuabers
of vorkers required even vher agricultural requireasents are low, the
project is abandoned, These shortages of 1labour have, however,
occurred in very few areas, implying that in most areas the problenm
is under-empioyment of labour. 1In 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 “"half-time" employment ujithin the locality, it
provides an excellent additional enmployment opportunity te the

people living in the small rural localities.

11.2 Relevapce of the RARP to labour-based
read construction projects elsewhere

The previous sections have shown the methods which have been
employed within the RARP to overcome its adairnistrative,
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 systeams and

procedures developed during the course of implementation of the
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Programae. I%* should be recognised, howvever, that the successful
implementation of this large-scale road construction programame could
not have been realised without the commitment and support of the
Government of Kenya and, in particular, the Hinistry of Works, wvhich

is responsible for its execution.

It vas alvays felt that the knowledge and experience gained in
the implemsntation of the RARP could be applied in similar projects
elsevhere. The relevance of ¢the Programse in this respect wuas
particularly demonstrated when, in Noveamber 1978, the ILO in
collaboration with MO¥ organised a study tour for African and
Indonesian engineers and economists, Eleven participants from seven
countries took part in this study tour. In addition to =six senior
engineers from Botsvana, Ethiopia, Gaambia, Sudan, Togo and Zambia,
whcse participation vas financed under the ILO/NORAD Programme of
Technical Co-operation between Developing Countries, a second
Ethiopian and four Indonesian government officials attended,

financed by the Ethiopian Government and 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 and administration with the field engineers
and supervisory staff. At the Programme's headquarters in Nairobi,
various papers vere presented describing the inception, developament
and pregress of the RARP and discussing its methods of training,
raintenance, management and organisation. At the end of the study
tour the participants appraised the Programme in a brief evaluation
report and diseussed the possibilities of implementation of similar
projects in their own countries. Summarising these reports, it nmay
be said that the participants vere impressed by the scope and

organisation of the Programme and by its results in respect of
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output, productivity and quality of the completed roads. It also
appeared that the lack of skilled supervisory staff and the negative
attitudes of engineers in public vorks ministries wvers comnsidered to
be the major impediments to the introduction of labour-intensive

methods in road construction.

This last point particularly demonstrated the usefuless of the
study tour, since many engirneers (including some of the participants
prior to having seen the programme at work) are convinced, unless
shown otherwise, that labour-intensive methods are inferior in terns
of quality and productivity. High wvage rates and the non-
avajlability of labour in some areas were ideantified as constraints
in some of the reports, although it wvas realised that the
implementation of appropriate technology does not mean that labour-
intensive construction methods should be used at all costs, but only
vhen their use is economically andg technically justified. There was
a general feeling that the use of labour-intensive construction
methods can be very advantageous to developing countries provided
good organisational, administrative and training systems are
established. The RARP had demonstrated convincingly that, in Kenya,
it had been possible to construct low=cost, good gquality rural roads
using these =methods. It had also shown that the use of this
alternative technology had led to a considerable reduction of
foreign exchange costs and an optimal utilisation of 1local
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 am effective

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

In 1979, the 1ILO will provide technical assistance in the
implementation of labour-based rural road construction and

raintenance projects to the Governments of ®ihiopia, Botswana and
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Mozambigque. RNaturally, it will not be possible to transplant the
methodologles practised within the RARP without adapting these to
the conditions prevailing in these countries. Nevertheless, the
Kenyan experience has provided an extreiely valuable background to

vhich country specific approaches can be related.

Another important feature of the Programme is that it has
shown 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 vork, where they are
used extensively and under difficult conditions. However, in order
to justify the higher purchase costs of well-designed good-guality
handtools and equipment, it will be necessary to determine the
extent to which the productivity of labour is influenced by their

use and to guantify the greater durability of these tools.

The successful use of tractors and trailers in the gravelling
operaticns Lkas demonstrated that this form of "intermediate®
equipment can be eminently suited to this type of work, 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 egquipment in road
construction, using either human, aniaal or engine power. The use
of such devices may well lead to a further increase of productivity

and 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, technology in road
construction is great and that there exists a considerable interest

in other developing countries to implement such a technology.
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Many obstacles still have to be overcome before labour-based
construction methods are accepted as a potentially viable
alternative by ¢those concerned with the planning and execution of
road construction works in developing countries. Political
commitment at the highest level for the implementation of the most
appropriate technology is indispensable. Furthermore, it will be
necessary tc¢ create an avareness 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 maximunm
impact on the environment wvhere they are executed. To produce this
avareness, educational curriculae in technical schools and
universities vwill 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
an important lesson learnt from the RARP - that the choice of
technology has implications f£for all phases of the construction
process. When the use of labour-based construction methods is
considered, the design and the systems of planning, management,
training and adeinistration will have to be modified and related to
the employment of large numbers of men rather than to construction
wvith a limited number of smachines. ¥hen an integrated aix of
labour-based and equipment-intensive methods is considered to be the
most appropriate approach, the working techniques and adainistrative

systems will bhave to bé oriectated towards the use of this "pixed®

technology.

Of paramount importance is the training of a cadre of super-
visory staff fasiliar vwith the concepts of labour-based road
construction projects. Man management and leadership abilities as

vell as the capacity to programme, organise and wmonitor the
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construction activities are essential and training prograsmes should

emphasise these aspects.

Summarising, it is clear that the dimplementation of nore
appropriate technologies ip the road construction sector wvill
reguire support from the highest level and a flexible approach to
seeeingly familiar problenms. Hore information and a different

appreocach in education and traiming of engineers and planners are

needed to

alternative technologies., Fortunately, the RARP has contributed
such in this area by providing the evidence that labour-based

construction methods can be viable and competitive,
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APPENDIX ]
STRUCTURE OF THE RARP HEADQUARTERS AND PIELD ORGANISATION®

1.1 The ceptralised structure

The actual execution of the vorks carrled out under the RARP
is the responsibility of a senior superintending engineer who is
assisted by tvo superintending engineers, based at headgquarters, who

are responsible for the units operating in East and West Kenya

respectively.

The superintending engineers form the link between <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 RARP., They
monitor and co-ordinate the work of the RAR engineers and inspect
the ongoing construction works during inspection tours. Thelr

specific duties are the following:

(a) to ensure that the design and construction standards of RARP

are implemented on a programme-wvide basis;

(b) to monitor the effective use of planning and reporting systeas

for the RARP;

(e) to ensure that the systems of procurement and <the supply of

resources to the RARP field units wvork effectively;

(d) to provide assistance and advice to the RARP field engineers

on the implementation of the Programme.

One of the superintending engineers, in collaborationm with the
senior superintending engineer, 1is also responsible for the

1 Charts visualising the structure of the RARP headquarters and
field organisation are attached to this appendix.
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preparation of gquarterly 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 ILO associate expert

schene.

The senlor 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 Programme, 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 wvho report directly to the senior superintending

engineer.

The executive officer is responsible for the handling of
personnel matters for staff esmployed at head office and the
recruiting and discharging of staff in liaison with +the personnel
section of the HMinistry 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.

In addition to the managerial and administrative staff
mentioned above, a mechanical engineer, based at RAR headquarters,
is responsible for the introductior of effective vehicle and plant

servicing procedures in order to maximise vehicle and 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
fajlure. Furthermore, he co-ordinates the maintenance and repair of

the RARP equipment.t

In the field, the Rural Access Roads (RAR) engineer is
responsible for the usual duties of financial administration,
planning, programmeing, approval of alignments, procuremernt and the
preparation of monthly progress and finance reports. Moreover, 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 implesentation and organisation of an
efficient maintenance systen, In short, he 1is wvorking as a
contractor, consultant, instructor and accountant. Since all the
above-pentioned aspects are of equal importance and the use of
labour-intensive construction methods is still relatively strange to
many civil engineers, it follows that th; RAR engineer neaeds to be
a person who is not rigid in his attitudes but can approach the

above-mentioned facets of the work in a flexible manner.

Officer in charge_ (O0JC)

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

an officer in charge (0IC).2

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, 1 flat lorry and 1 pedestrian vibrating
roller.

2 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).

The officer in charge is expected, without 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 organisation of logistics.

He should alse be able to advise the gravelling overseer on
the suitability of gravel materials to be used and on other matters
related to soll technology. He submits a detailed monthly progress

reportZ on all the above issues to the engineer.
Overseers

The overseer in charge of a construction site should be able
to manage, with only a limited amount of supervision by the 0IC, a
labour force of approximately 80 casual labourers with the
assistance of one headman per 20 labourers. He is also responsible
for the preparation of daily work programmes 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.
fieadnmep

The overseer is assisted by a number of "gang leaders" or
“"headmen™, normally one per 15 labourers. These headsen supervise
the work of their particular gang in respect of output and

! In some cases this will be done by the engineer.

2 An example of such a monthly report can be found in Appendix
8 (RAR form 6).
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standards. They are expected to execute the daily work programme as
prepared by the overseer, to report the daily progress and to manage

their group of workers without favouritism,

In addition to the supervisory staff, each unit has omne
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 small repairs and smaintenance of

the equipnment,

The casting of concrete culverts is carried out avay from the
construction site, A mason with 2 number of casual labourers is
responsible for this operation. In some cases the engineer nmay
decide to have one centrally located site with facilities such as

running water wvhere all culverts for his units are cast.

1.2 The decentraljised structyre

In section 2 it was noted that the organisation of the RARP

vould be decentralised in order to:

{i) provide the basis for the iaplementation of the better-
ment and maintenance programme which the RARP will

eventually become;

(i1) provide a more effective supervision to increase the

efficiency of the field units.

In this situation the headguarters staff would coaprise one

prograsee co-ordinator and one construction engineer. The
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responsibiliity for the co-ordination of the RARP at the provincial
level would be delegated to "Divisional Engineers". Six such posts
would be established at the various Provincial Engineers' Offices.
The posts would be filled by experienced BRAR engineers of proven
ability. The Divisional Engineer would initially be responsible for
the BRAR 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
2 maintenance organisation, independent of <the field engineers.
These would, from then onwvards, be solely responsible for
construction activities 1instead of for npmaintenance as vwell as
construction activities, as had been the case since the start of the
programnme., This maintenance organisation would initially
concentrate on the maintenance of completed Rural Access Roads bat
could by degrees be enlarged to include the maintenance of the

clagsified minor road netwvork.

Each Divicional Engineer would have the following staff at his
disposal:

(i) an inspector mechanic in charge of a service team of

several mechanics;

i) administrative staff to handle the accounts, records and

stores at the provincial level.

The length of time that the ¥field supervisor" 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
0IC downwards) the organisation remains similar to the organisation

described above (see "centralised structure").




Organisation Chart Headquarters
Centralised Structure (to July 1979)

Ministry of Works

'
Permanent Secretary/Fngineer in Chief

Deputy Engineer in Chief

T
Chief Engineer (Roads) Under Secretary
General Administration

Degutx,Permanenf'Secretggx
1

Provinciai Engineers Staff %raining
Depariment

T L T
Chief Ex. Eng. Chief Materials Eng. Chief Mech, Eng. Chief Supt Eng. (Speeial Projects) Chief Development Eng.

{ ]
Gravelling Programme Rural Access Roads Programme Senior Supt. Eng. lannin
[

Senior Supt. Engineer (RAR)

' )
Supt. Engineer Supt, Engineer
(construction East) (construction West)

Accounts

Supplies
Gen, Admin,

Ass, Construction Eng. Ass. Construction Eng.

L] L] L} L] LNLEL

T T T T T T L |
RAR Engineers RAR Enginsers




Organisation Chart Field

RAR Engineer
- I

Centralised structure (to July 1979)

RAR Engineer's HQ Staff
Executive Officer

Accounts clerk, Messenger, Watchmen

Typist, Driver, Storemen

Payclerks

T

Unit 1 Unit 2

T
Unit 3

Officer in Charge

Stores
Records

| | | ]

General Staff Culvert manufacture

Congtruction site 1 Construction site 2 Construction site 3 Gravelling
i ]

Mechanic Mason Overseer Overseer Qverseer Overseer
Carpenter — I — -1
Storekeeper Labourers* Storekeeper* Plant operators
Survey ass. | | | | Storekeeper*
Lorry driver Gang 1 Gang 2 Gang 3 Gang 4 Dtorekeeper
Mason 1 ] { *
Mason Headman #* Headman* Headman* Headman¥ Roller operators

T T T T
Labourers* Labourers Labourers Labourers

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

Site(spreading) Quarry
Headman#* Headman¥*
|
Labourers* Labourers*




Organisation chart IT RARP

Decentralised Structure (to be effective from July 1212)

Sen, Supt. Engineer/Programme Co-ordinator

l

Construction Engineer

Accounts
Supplies
lGen. Admin

]
Div. Eng.

T I
Div. Eng. Div, Eng.

Divisional Engineer

) I
Div. Eng. Div. Eng.

Orfice'Manager

Ins ;ctor
ZMech.s
1] 1
Stores Records

¥ L) ! [}
Sexrvice Team Siores Regcords Accounts
f | L]
Field Sup. Field Supervisor Field Sup. Pield Sup.
b ¥
Unit II

Unit I

Officer in charge Officer in Charge

Office Manager

Accounts Stores  Recdrds
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AMBATVRTEY A

DESIGN STANDAEDS OF RUBAL ACCESS ROADS

Guldelines prepared by the HOH 1n respect of design of rural
access roads stipulate that a gr~4--at of 11 per cent should not be
exceeded and that wvhere a gradient of 11 per cent is considered
necessary this gradient should not be exceeded for more than 100

metres continuously.

The winieua radius of horizontal curvature is 15 metres and

the pinimum desirable radius of horizontal curvature is 30 netres.

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 drainms
steeper than 5 per cent should be provided with scour checks and
frequently-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 vider formation cf 6 agmetres is considered Jjustified. In
pountainous terrain where cuts are greater than 2 @metres the
earthworks are ninimised by the reducing of the formation width to
3.5 metres (see cross-section III). Passing bays will be provided
vithin sight distance of each other and the length of these sectlons

constructed according to this cross-section is kept limited.
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Table l: Design standazds of rural access roads
Standard foreation 4.50 n )
Sidecat 4,50 » ) shoulder included
Embankment 6.00 r )
Side drain 2 x l.40 @
Side drain in sidecut lx1l.40m
Formation width
Standard 7.3 m
Sidecuts S.9 m
Embankment 6.0 B
Deep cut {(height over 2 ) 3.5 nm
Camber of running surface 5-7%
fidth of gravel course 4,0 n
Depth of gravel (compacted)?t 10-15 ca
Depth of side drain belox

horizontal excavated level 30 cm
Depth of side drain below crown

of road 45 cn
Hinimue diameter of culvert pipes 45 cm
Hinimue gradient of culvert pipes 2.5%
Maximum gradient of cuivert pipes 5.0%

1 Rhile the normal gravsl thickmess is 10 cm coapacted, on
very poor natural soils this thickness may be doubled to 20 cnm.
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APPENDIX 3

EXPENDITURE CONTROL AND REIMBURSEMENT PROCEDURES

Funds for the construction of roads in a particular province
are issued by the chief roads engineer to the provincial engineert
in the form of an "Authority to Incure Expenditure". 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 "Departmental Expenditure Authority",

The Departmental Expenditure Aathority is intended to cover
all unit running costs with the exception of the purchase of tools,
plant ard vehicles. These items are purchased by BRAR headquarters
and delivered to the units. Funds are normally issued gquarteriy to
each unit, Only in very special circumstances will additional furnds
be 1issued, e.g. when a base camp is being constructed cr a major
structure is reguired. 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
liapilities and expenditures incurred in an approved form of vote
book. This vote bcok is written in duplicate on a wmonthly basis
with a separate record for esach account number (each unit has its
ovn 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.

1 See organisation chart attached to Appendix 1.
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Rfter examination by the RAR engineer both coples 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 reismbursement of funds by the donors to the Kenyan

Government.

B 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 letter representing tke
financiny agency and a number representing the type of expenditure.
For example, the code C-4 would 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 urit headquarters by the

RAR engineer.,

The expenditure is subdivided into nine categories: staff
vages (monthly-paid employees), casual wvages (daily-paid employees),
equipment, tools, construction materials, accoemmodation materials,

petrol, o0il and lubricants, service ard repair and miscellaneous.

Every montk copies of the expenditure 1ledgers together with
coples 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 fimal expenditure ledger for each
noit. This ledger shows not only the expenditures as reported by

the engineer but also all expenditures incurred at headgmnarters for

this particular unit.?

1 Normally all expenditure for tools and equipment is dincurred
at headquarters and not in the field.,
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Bach unit has its own financial file at headquarters, in which
all accountable documents relating to +that unit are kept for

reimbursement purposes. The following docunents are filed

quarterly:

) duplicate copy of the expenditure ledger prepared by the
accountant, which gives a complete picture of all

expenditures incurred by and for a particular unit;
(ii) the expenditure ledger preparcd hv the RAR engineer;
(iii) a monthly expenditure control record;

{iv) all corresponding vouchers including copies of the
procurement documents used at headgunarters for the

t for the nit

[+

question during that particular quarter.

Summaries of all expenditure incurred for each unit, in whick
t

a breakdown of expenditures is given according to reiashursement

codes and chargeability, are then prepared by the accountant.
Whilst thase summaries are accepted by most of the donor agencies as
being sufficieat proof and documentation of expenditures incurred,
an annual audit of accounts by the Auditor General is still
required. A different system 1is used for one agency, vwvhich
reisburses a fixed amount per kilometre completed. This fixed

amount is recalculated annually to reflect actual costs.

Issye of funds

The issue of funds to an RAR engineer does not relieve the
provincial engineer of his respomsibility for the proper control and
accounting of these funds, However, whilst in respect of the

saintenance organisation the provincial engineer can effectively
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control his senior staff and the funds entrusted to them, this is
nors difficult in the case of the EARP. Although the programme
functions within the MOW structure, it does have a peasure of

autonomy. In respect of accounts, this 1is demonstrated by the

following:

(1) The RAR engineer reports his expenditure direct to BRAR

HQ with a minimum delay ard forwards hisXSHn accountable

pa

-

docunments.

R

(ii) A suitably adapted accouriing system is used to satisfy

the donor requireamep’s.,

{iii) As the RAR encineer is responsible for the maintaining
of the PRiR expenditure ledger and the reporting of his
expendi cures to headquarters, he has his owr accounting

pers@ﬁnel vhich is directly responsible to his.

iv) 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.

(v) The administration and payment of large numbers of
caswal labour (12,000 divided over six provinces) is
diffarent from the adeinistrative and payment procedures
established for the ®“regular® #OW maintenance staff,
mainly 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 adsinistering and managing the RARP funds. It is
expected, however, that the creation of the Divisional Engineer

posts wvwithin the provincial engineers' offices will 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 iamplications of
the implementation ¢f a large 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 liabour-based programme prior to its initiation.
However, it should also be recoqnised that changing existing systems
can create many problens, There are usually good reasons why
systems have developed in a particular way. Ths changes that are
inevitable should be tried out in small pilot projects and time must

ba allawved for agreeing with the appropriate authorities how they

are to be effacted.
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PP 4

PROCUREHBENT

The procureaent, storage and distribution systems for the RARP
have been organised as follows: a store has been set up in Nairobi
froe vhere the supply services to the field are arranged. After
tenders have been approved by the Central Tender Boaird, the items

ersd will be supplied to

rd his store either through <the Supplies
Branch of the Ministry of Works or direct from the suppliers. All
items received are checked, recorded and stocked in this store until
they are required in the field. & minimum stock level and a winimum
re-order quantity have been established for each items. These
minimum stock levels consist of the average monthly total issues
nultiplied by a lead time in months., The lead time for each iten
varles accordingy to the time required to order and receive this
particular iten. Re-order gquantities 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 reguired to runm a unit, employing

approximately 300 casual labourers:

shovel 200

panga/bushknife 75

hoe 200
forked hoe 125
mattock 75

mason hammer 25
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axe 25
pickaxe 75
rake/spreader 50
crovbar 25
sledgehanner 25
vheelbarrow 50
earthrammer 25

It should be noted that these figures are average requirerents,
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 will be necessary to procure small
nunbers of bowvsaws, hacksaus, tape measures, spirit levels, buckets,

uniforms, as well as a large amount of stationery.

As noted above, the central store at RARP headquarters should
alvays contain sufficient quantities of tools to nmeet the
requirements of the established units. During the first years of
the implementation of the RARP, however, the procurement of tae
desired quantities and guality of tools was problematic. This has
meant that in some cases the purchase of the handtools and light
equipuent such as vheelbarrows has been done 1locally by the RAR
engineers whem the requited items could not be supplied in tinme.
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 without
referring to Central, Ministerial or District Tender Boards for
approval. This is a lengthy process. It cannot be overemphasised,
therefore, that it is essential to modify, wvhere 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 bLas been alloved to tender for the Programme's own

requirements, so that it is now responsible for its own procurement,

Stores! are delivered to the RAR engineers after a monthly
stores demand Lkas been submitted. This demand should reach
headquarters not later than the tenth day of the month. Stores will
then be issued by the RAR supply section to the units during the
folloving 20 days either by car or by traln, vhere this is possible.
Local purchases nay be made by the RAR engineer in respect of the
following materials or services: ballast, sand, c¢ement, timber,
vehicle repair and other items or services after uritten authority
from RAR HQ has been obtaired. For most of the above materials and
services, government contracts are avarded at the beginrning of each
financial year. 1If such a government contract is awvarded to a
particular supplier, the RAR englneer is obliged to obtain the
materials concerned froam that source. Petrol, oil and lubricants
are usually obtained from existing MO® facilities., H®here possible,

engineers have installed bulk supplies for these itenms.

1 nstores® comprise five categories: tools, survey equipsent,
building materials, stationery aad general office items. 1A list of
items availeble is in the possession of each RAR engineer.
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PPEN 5

PLANNING, PROGRAMMING AND REPORTING AT SITE AND URNIT LEVEL

RPlanning

Before construction can be started, the guantities of work for
each operation have to be known so that a project plan can be drawn

up. In the RARP, two planning methods! have beern used.

Bethod A. Some time before coastruction is to be started a
small scurvey team, in some cases consisting of an overseer and a
group of labourers, sets out the alignment of <the proposed read.
This survey entails initial bush clearing and a consideration of
possible alternatives. After this preliminary vork kas been carried
out; the engineer or officer in charge inspects the proposed
aligneent and approves it wvhen 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 guantity (Appendix 8), in which the guantities
of work for each operation per 20 pmetres of road length (clearing,
excavation, etc,) are accurately described. Where necessary,
remarks are made regarding the difficulty of the vork (e.q.
thickness of bush, soil ¢type, throving distances, length of haul
vhen big fills are required, etc.).

After data collection, a project plan is drawn up by ¢the
engineer in conjunction with the overseer/survey assistant vho has
prepared the bill of cuantity and the overseer who will be in charge

1 Method A has been successfully tested in the initial period of
the RARP in Kwale and Kitui districts. BHNethod B has been introduced
in a 1later stage of the Programme and has been established as the
standard planning and programaing method by the RARP sanagement.
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of the construction works (in some cases this is the same person).
Productivity norms are established taking 4into 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 work, and (b) the
productivity norms for each operation, the number of man-days

required for each activity can be calculated by dividing (a) by (b).

The planned total number of man~-days for the project can be
computed after allovances for non-taskwork activities such as camp
preparation and culvert laying have been pade. 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 1is
determined by the availability of labour in the area, the available
resources (the total number of casual labourers per unit should not

exceed 300) and the size of the project.

Based on the above calculations and data, a "planning graphv
caun be drawvn (see Appendix 3), where the planned progress of a
control activity - usually camber formation - is plotted on a chart
where the input in man-days is shovn on the vertical (y-) axis and

distances in kilometres on the horizontal (x-) axis,

This W®graph®™ will be used for control during comstruction,
vhen 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 knows the targets to be accoumplished and makss

use of the bill of quantity to prepare his daily work programmes.




- 93 =

Hethod B. This method differs from the above-described systenm
mainly because no detailed bills of guantity are prepared. The
rngineer estimates +the tequired diaput in man-days for the
coastruction of the road, basing this estimate on personal
experience and general guids.ines provided by RAR headquarters.
Fellowing 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-1l). A
planning graph is then prepared in the same way as described under
"Method 3%, FWork targets are given to the overseer as: (1) the
construction day wvhen +the control activity and, naturally, all
preceding activities should be finished for each kilometre, (ii) the

maximue of man-days to be used for this purpese (table 1).

Iable }

km 1 km 2 km 3

Target Actual Target Actual Target Actual
Construction day 18 19 28 34 38 52
Ban~days 725 700 1 225 i 250 1 750 2 000

The overseer in charge of construction is expected to measure
a.l quantities of work vell ahead of construction in order to be

able to prepare his daily work prograame and to set his tasks in an

efficient way.

The "planning graph® described above is a simple version of
the "Time and Location Chart*, wvhich 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.




Progqraaming

In order to allov the overseer to organise his labour force
properly and to ensure that the workers will not be in each other's
vay, the latter do not all start on the same day. In accordance
with the guantities of work as estimated in the bill of gquantity,
the size of the labour force will gradually be increased. The first
group of wvorkers hired will start work on the first activity. Two
days later the next group starts with the next activity, and so on,
until all 1labourers are at work. The size of each group will vary
according to the number of man-days required for each activity. In

this way, the rate of progress for each activity is approximately

the sanme.

The overseer prepares a vork programme! for all wvorkers and
instructs his headmen, one day in advance, of the intended work. On
the vork programme form he notes details for each planned actiwuity,
i.e. length of road to be completed, exact place of vork, guantity
of wvork, the taskrate and the number of men eaployed on this
activity., In the space for remarks he notes deviations from the

average taskrates (if any) and explains his reasons for adjustments.

The work should be programmed in such a vay that no activity
lags bekind. 1In order to facilitate supervision the overseer should
also take care that all comnstruction activities are being carried
out on a section of road that is short enough to enable him to wvisit
all groups of wvorkers at least three times daily. If the next
morning a taskwork group is short of workers, labourers should be
transferred from non-taskvork activities to the taskwork groups so
that the taskwork activity can be carried out as planned. The

headman should set out the tasks in the morning according to the

1 Appendix 8.
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instructions received the previous evening. The overseer should
then check as soon as possible whether tis instructions have been
carried out properly. In order to reduce supervision problems the
namber of activities planned is kept to a minimum by carrying out
the construction in two phases, Phase I includes site clearance and

excavation to level and phase II drainage and camber formation.

Adminjstration

The overseer's administrative duties cover the monitoring of
personnel, stores, input (nan-days/activity) 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 checks of certain
items to check the work of his storekeeper. 1 100 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. There
have always been plenty of candidates with a reasonable eduncational
background for the white-collar job of storekeeper. Hovever, the
requirements for a headman post are different (man-management
abilities and leadership are required rather +than the ability to
read and vrite), wvhich implies that iu many cases these posts are
filled with wvorkers without education, If the headmen are not
capable of assisting with the administration of personnel this work

will L2 done by the overseer, assisted by his storeman/timekeeper.

A nuster-roll book is used for persoanel administration. 1In

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
have to be collected and brouyht to the main office to provide thLe

necessary information for the payrolls.

In a stores leicer-upok all receipts, issues and balances of
tools, materials and eqguipm:nt are recorded. Daily issues are not
recorded in this book, bat names of workers and tools issued are
noted by the storekeeper on a separate form at the beginning of the
day when the +tools are issued. In case of discrepancies the
overseer is notified immediately and the worker will heve to explain
vhat has happened. When this explanation is not satisfactory the
vorker will have ¢to pay for the tool and an appropriate amount of
money vill be deducted froam his salary at the end of the @onth,
Particular care should be taken by the storekeeper that the wori~rs
do not replace good-quality handtools by bad ones. This impiies

that the management should ensure that all tools are clearly marked,

Reporting

Reporting is done on a daily/veekly report form. The input
(in man-days) to the various activities as well as the tor.l number
of vorkers on the muster-roll and their designation is reported on
this ferm. At the end of each week the inputs for each activity are
totalled and the stations between which wvork has been carried out

are noted.

Based on the daily/veekly report forms, a monthly report foram
is filled in either by the overseer or the officer~in-charge. In
any case, the officer in charge has to check the achlevements of the
month during 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

amnounts,

The daily records, summarised in monthly reﬁorts, form the
feedback to the engineer. The engineer then reports progress, total
cost and resources used tfor his units to headquarters on a monthly
basis. Quarterly the engineer submits a detailed breakdown of
overheads to headquarters, vhere costs, etc. are analysed. ¥hen a
project 1is completed, a summary is made and analysed in order to

improve the planning and comstruction procedures.

The monthly accomplishment report (RAR-10)! and the nmonthly
unit report {RAR~-11)1 give information on production and
productivity, expenditure, personnel, eguipment 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 unit 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 hefore +the tenth
of the succeeding monthk, together with a copy of the expenditure
ledger and copies of payment vouchers and invoices, detailing and
Jjustifying expenditure incurred during the previous month. Orders

for "stores"™ obtainabhle at RARP headquarters are made at the sane

tinme.

1 Appendix 8,
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Sinc.: the 1level of supervision on individual construction
sites i verv variable, it is important that the problems of control
azl supervision 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 cn the monthly site r2cord.
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APPENDIX &
CONSTRUCTION ACTIVITIES; DESCRIPIION AND AVERAGE
TASK_R S
(a) Bush-clearing

Bush type Tools #2/man~-day
1. Light bush Bushknife, brush-hook 640
2. Medium bush Scythe, axe, bowsaw 480
3. Dense bush Plantpuller 320

Bush-cliearing is often done with traditiomnal toois which are
not very well suaited for the purpose. Por instance, the use of a
bushknife to clear vegetation means vorking imn a +tiring, bent
position and with a high risk of injury. The use of improved t:eols

and equipment (brush-hook, plantpuller, scythe, axe wvith proper

injuries.

Photograph 1 shows a site where the bush has been cleared.
The wman in the foreground is engaged in *grubbing®™ or topsoil

removal.
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(b) Tree_and_stump removal

Tools used in the RARP for this purpose are: axe, bowsaw,
cross-cut saw, hand-operated winch, 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 show heavy bush, tree and stump removal.
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(<) Grubbing

"Grubbing™ means the removal (roots included) of vegetation

and the disposal of the wvaste material outside the roadway (see

photograph 1),

Task

Vegetation type Tools M2/man~day

Dense vegetation Hoe, heavy duty

in firm soil cover- rake shovel 100

ing the whole area

Sparse vegetation Hoe, heavy duty

in loose soil rake shovel 25¢
{d) ulder removal _and _rock_excavation

The RARP has indicated that this activity is not very well
suited to the use of labour-intensive techniques. Nevertheless, it

has been possible to move or crush big stomes without resorting to

machines by:

(1) pulling or pushing the stone outside the roadway using winches

ot crowbars;

(2) = digging around the stone, pushing it over (using manpower,

hydranlic jacks or winches) and burying it;

(3) alternately heating and cooling the stone until it can be

cracked using sledgehammers and steel wedges;

(4) drilling holes and splitting the stome using a petrol-powvered

or preumatic drill and plug and feathers;



()
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drilling holes and blasting. Tools, material ard =quipment
used: pickaxe, mattock, hoe, shovel, crovbar, winches, jacks,
drills (petrol-povered or compressor-driven), sledgehammers,

chisels, wedges and plug and feathers.

Photographs 4 and S show rock excavation and boulder removel

by labour-intensive means.




D1 2Crivity Cons

speil or £ill as directed. The productivity varies not only with

ists ot the excavation to level of soil to

the soil tvye but also with the throwing distance. To measure the
volume to be excavated "slots" are dug {see photograph 6 and figure
1) indicating {3} *“he future level of the road and (b) the width of
+he excavation,. Tte vcoclume of the so0il 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

betweer the slots (see Appendix 8 for calculation form used).

"After determining the type of +the s0il and aeasuring the

average thrcwing distance the taskrate can be found according to the

table below.
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Soil type

Tools

Taskrates M3/man-day
Throwing distance (m)

Loose, not
sticky soil

Pirm soil
Very hard soll,

hard soll mixed
vith stones

Shovel,
jembe

Shovel,
forkjembe

Pickaxe,
forkjembe,
shovel

o=4 4-6 6-8

5.0=6.0 u.5-5.5 3-5‘“.5

3-5‘“.5 3.0-4.0 2-5-3.5

2-0'300 1.8-2.5 107-205
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The workers are only released after the section between the

slots has been checked wvith boning rods or similar simple survey

equipsent.

(f) Loadinmng

Ezxcavation combined with lcading of soil can be effectively
carried out by labourers up to a loading height of about 1.0 m -
e.g. into headbaskets or vheelbarrows. Above ¢that height it is

preferable to have a separate group of loaders wvhose output must be

matched with that of the excavators.
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Type of soil Tools Taskrate
M3/man-dayt
Loose Shovel 4.0-5.5
Firm Shovel, hoe, forked hoe 2.5~4.0
Hard Shovel, pickaxe, l.5=-2.5
forked hoe

1 Loading height 0=l nm.

To match the output of 1loaders and excavators it is also

necessary to have an assessment of <the output for the loading

activity alone.

Soil type Tools Loading height Taskrate
M3/man-day

Laose Shovel 0-1lanm 12-15

Loose Shovel 1-2 m 7-10




- 113 -

(9) Hauling of materigl

There is a wide variety of haulingAmodes from headbaskets to
scrapers. The productive output varies with the hauling distance,
condition of the route, site organisation, etc. In the RARP only
the wvheelbarrcvw and tractor and trailer are extensively used. It is
felt however that several other methods of hauling - Chinese
vheelbarrow, animal-drawn carts, tvo-wheeled tractors with samall
trailers - may very well be economically feasible and proposals to

experiment with these hauling modes are under consideration.

Rheelbarrov_hauling, recommendedt tzysks

Task2 (m3) Number of men
Haunl
distance
In situ Loose Hauling Loading Spreading Compaction
0-20 13.5 17 1l 2 1 1l
40-60 8.5 10.5 1l 1 1 1
60-80 6.5 8 1l 1l 0.5 0.5
80‘100 5.5 7 l 0-5 0.5 0-5

! Slopes ranging from 0-5 per cent, good and smooth hauling-
route, more vheelbarrows than haulers so that loaded vheelbarrow is
alvays waiting for the hauler and waiting time is mipimised.

2 These task recommendations are based on the Technology Unit
studies.

These taskrates relate to a very well-organised site and on
nearly flat terrain. Also the type of vheelbarrov used is very
important. Specifications of *ideal" Western vheelbarrovs and an
example of the Chinese wheelbarrow can be found in the forthconing
ILO publication "Guide to tools and equipment for labour-based road

construction®,
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Studies have indicated that on gradients from S per cent to 15
per cent {load carried down hillj productivity is higher tham on
flat terrain wup to a hauling distance of approximately 60 metres.
When the hanling distance is longer than 60 metres productivity is
lover than on flat terrain, mainly because of the fact tbat 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 lonse) rather than a number of wheelbarrow
trips. The latter seems easier but has proven to be very inaccurate
for tvo reasons: (a) the counting of the supervisor; (b) the level
of filling of the wheelbarrows. On the other hand, a volume of f£fill
to be completed by a labour gang is an easily técognisable task,

provided that it is clearly set out with pegs and strings.

Gangs have to be balanced in order to avolid wvaiting time
either for loaders or for haulers. It is also recommended to rotate
tasks within a gang, so that each worker does hauling, spreading and
loading on the same vorking day. If at all possible there should be
tvice 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

maximua thickness of 15 cnm.

Photo 8 shows excavation to £ill using wheelbarrowvws ard photo

5 shows a well-compacted fill with loading of wheelbarrows in the

background.
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{h} Ditching gnd sloping

These activities are mentioned separately because in the BRAR?

the wvorker excavectes to a precise shape (see photographs 10-11) and

throws the excavated material to the centre of the road.

Taskrate
Type of soil Tools m3/nan-day
Loose Hoe and shovel -5
FPirm (with roots) Hoe, forked hoe, mattock, 3
shovel
Hard to very hard Mattock, pickaxe, shovel 1-2
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{i) Spreading or_ camber formation

This task consists of the spreading of the soil from the
ditches a2nd slopes, which has been heaped in the middle of the road,
tovards 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 approximately 12 m3 man-
day. Photograph 12 shows the road after the camber formation is

completed,
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1

-~
<

Camber formation should be scheduled to follow shortly after
iitching ard sloping in order tc avoid hardening of the soil heaped
on the centre line of the road., Camber formation is usually used as

the controlling activity {see "Time and location chart®, BAppendix

i2) .
(3)  Cuivert laying

This task consis*s cof the excavation of the trench, preparing
the bed, laying of culvert, backfilling and compaction. The number
of man-deys reguired varies with the volume of the excavation and
~he  so1l tvype. Efter conducting a number of studies cn culvert

layirj recommendations have been made by the Technology Unit which

are shown in the table below.
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Volume of trench (m3)

Soil type
<7 7-10 lo-13
Namber of man~days
Loose to firm & 7 see below!
Hard 6 see below!
Very hard, stony see below? see below?

1 In these cases the work is split over two or more days.
First the trench should be excavated and then the preparation of the
bed, the laying, backfilling and compaction is done, Only three
vorkers can vwvork effectively in the excavation of the trench.
Therefore the volume of the excavation has to be 1limited 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 m3/man-day. After completion of the trench approximately 3
ran~days are needed to lay 8 rings, backfill and compact.

Headvalls are not included in the above-described task for

culvert laying as they are constructed afterwards by a qualified

Bason vhere required.

(k) Compaction

It is possible to achieve compaction by the use of heavy and
light equipment {vibrating or dead weight), handtools and

indirectly, e.g. by climate and traffic.

In the PRARP 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 monitored the
condition of these roads in terms of deterioration of <the running
surface, general stability and erosion. A preliminary report on

compaction for rural access roade based on this monitorimg, on
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experience gained im the construction of rural access roads in
general and on experience gained in the construction of special
pcdified trial sections was published in December 1977. The

following observations were made in this report:

{i) 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 problenms
of transport, maintenance and lack of skilled labour,
The costs are high, the plant is usually wunderutilised,
the moisture content and preparation of loose layers
need to be controlled very vell if effective compaction
is to be achieved and the presence of the plant is a

discouragement ta labour.

(ii) 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 saturation of shaped formations.
Although 1light plant and handrammers both produce
acceptable compaction standards, light plant (pedestrian
vibrating rollers or plates) have a higher productivity
and provide a better cshape. Light »plant, howsvsr,
suffers similar maintenance problems as heavy plant and
needs skilled (although less skilled than heavy plant)

operators.

(411 Banual compaction with handrammers requires more
supervision but 1is very flexible. For example, it is

possible to coampact 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 w3/man-day.

(iv) Compaction is necessarry at all levels of construction
but it can be achieved by indirect! methods in

conjunction with an approprjate _construction_ _schedule.

It has been found that, given a suitable period of time, roads
nncompacted at the time of comstruction 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 1is advisable to schedule the works in such a way
that there is a considerable lapse of time betwveen the excavation-
to-level and ditching activities. This of course has to be achieved

vithout 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 man-days are then
required to reshape the road ome or more times before the rTequired
compaction standards have been achieved. However, on most of the
constructed roads this effect has been guite small and the extra
costs are negligible compared +o the costs that would have to be
nade if light plant were used for initial compaction. If the
construction schedule, described above, is employed the road will

1 nIndirect"® here @aeans 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 numher of extra man-days for

reshaping can be reduced even further.

One very important reason vhy the indirect compaction method
can work within the RARP, 1lies in ¢the organisation of the
maintenance system (see section 11). The main strength of this
system lies in the fact that there alvays 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 than on the standards of initial conetrnction,

(1) Structures

To cross minor vatervays the following drainage facilities are

provided:

(1) culverts (photograph 13);

(2) single-span timber bridges (photograph 1l4);
(3) drifts (photograph 15);

(W) culvert bridges (photograph 16).

The enginser decides which type of structure will be constructed in
each particular case. Local masons are usually eaployed 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 was so gratified that the bridge was constructed that

they supplied the required trees free of charge.




As the first objective of the RARP is to provide low-cost
access centres, vhich sajor structures cannot normally be justifiead.
The objective can normaily 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) and to construct a road from the
other side of the river joining to the existing network on that side

of the river.

In special situnations wvhere the engineer feels a major
structure is Jjustified, he subaits his design, estimated costs and
justification for the strycture to RAR headquarters wvhere the
decision is taken wvhether or not to release additional funds. This
has been especially important as several donors have stipulated that
no funds will be provided for the construction of bridges in excess

of 5 m span.

Concrete culverts are manufactured on a culvert-manufacturing
site where running water is available, If this is not possible, a
source of clear wvater should be near the site. Usually a2 shed is

constructed so that manufacture can continue even with bad vweather

conditions,
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APPENDIX 7

Executjion of the work

After a quarry with suitable wmaterial has been located an
access road of a suitable width (or with passing bays) is
constructed. The camp (stores and living gquarters) is set up as
close as possible to the gquarry site in corder to minimise non-
p-oductive use of the tractors. The gquarry site is cleared of
bushes, trees and topsoil. The topsoll is stockpiled to be respread
after the gravelling is finished. The gquarry should be big enough
to provide aaple room for the loading of eight trailers and the
manoeuvring of <the tractors. 1If 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 gquarry on one side and leave the quarry on the other is
often advantageous as it reduces the space required for amanoeuvring
and passing. It is advisable not to select quarries in low terrain

unless they can be properly drained to aveid flooding by heavy

rains,

Equating the demand and supply of labour for a quarry is a
difficult task. To facilitate the administration it 1s necessary
that hiring and dismissal of labour are done in a limited 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 minimum

nusber of labourers, i.e. when the hauling distance is greatest.



Tables 1 and 2t tabulate the number of labourers required for the
various activities versus +the hauling distance for twvo different

average tractor speeds.

It should be noted that good gquarry organisation and
motivation of operators and labourers become particularly important
when hauling distances are less than 3 kilometres and that the
figures quoted in the table can be used only in ideal circuamstances,
vhen there is no waiting time for +the tractors. 1In the RARP,
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 will have to be adjusted
because other factors come into play which have not been eonsidered.
The figares quoted for the longer haul distances are perfectly

feasible and have been achieved in practice.

The following tools are used vithin the RARP for gravelling
22 - ~armon o de e T amAAd o~ srmmmnem o AL e - A moss e bl o P P S ] d oo A
L+ T TALAVYALLUIL, dvauluy, ayl.eau.l. iy alua “LuUSuLUuY DL UvVyeLdbliLEQ

material):

(a) heavy-duty shovels with pointed blade and long round handles
to facilitate loading of greater heights;

(b) pickaxes with heavy head with good balance and oval-shaped
handle;

{c) crowbars, long, heavy and of a good-quality steel;
(d) forked hoes, suitable for excavation of loose soft gravel;

(e) heavy-duty rakes with reinforcement strips welded on. Normal
garden-type rakes are not considered te be suitable.

- P A o S >

1 Ses pp. 130-131.
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(£) sledgehammers vith heavy heads and 1long oval-ghaped handles

for the crushing of oversized quarry asaterial on the site.

It has been found useful to excavate and stockpile the gravel
tvo days ahead of loading ia order to avoid delays when unforeseen
difficulties occur. The excavation should be organised in suck a
vay that the locading height is minimised, i.e. the trailer should

alvays be positicned as low as possible, so that it can be loaded

from above.

As far as the actual 1laying 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 metres., The tractor/trailer combination should turn hgéﬁ;g it
has reached the dumping site and reverse to the dumping site where
the gravel is dumped. This way, unnecessary waiting tiae and uneven
compaction caused by the tractor/trailer combination passing over

the freshly dumped murram, 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
indicate the length over which each load is to be spread. The rural
access roads in Kenya are to be gravelled over a width of 4 = and
with a thickness of 10 ce after compaction, so that a trailer-load
of 3 1loose m3 is spread over a length of 6 m. The spreading is
greatly facilitated if the tractor/trailer combination moves forward

vhile the load is being dumped.

The headman in charge of gravel spreading ensures that the
gravel is spread evenly to the correct width and length of the road
section, that oversized material is crushed, and that the gravel 1is

spread to the correct camber. Finally, he sets out the total length
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expected to be murrased during the day, so that plant operators and

spreaders knov vhat their daily task is.,

Special report formst are im use to record the relevant
detaiis particular to the gravelling operation. The input is
recorded in teras of tractor engine hours, fuel consumption and
nueber of aan-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.

Dovn time, owving to mechanical problems (lack of spares,
repair facilities and skilled manpower on the site), has been high
in the RARP. This is expected to be reduced considerably when each
RAR engipeer is provided with (a) a mechanic who can do small

repairs and @saintenancé on the site and (b) a range of essential

spares.

t See Appendix 8.




Table_l: = n " haul- e

4 tractors + 8 traiiers 3 tractors + 6 trallers 2 tractors + 4 trailers

Hauling Trips per

distance tractor Ko. of workers Ro. of workers ¥o. of workers

(km) per day

Exc. Load Spr. Total Exc. Load Spr. Total Exc. Load Spr. Total

0-1 18 - - - - - - - - 36 18 9 63

12 14 - - - - 42 21 11 64 28 14 7 49

2-3 11 a4 22 11 77 33 17 8 58 22 11 6 39

3-4 9 36 18 9 63 27 14 7 48 18 g 5 32

4-5 7 28 14 7 49 21 11 6 39 14 7 4 25

S5-6 6 24 12 6 42 18 9 5 32 12 6 3 21 t

6-7 5 20 10 5 35 15 8 4 27 10 5 3 18 -

7-8 4 16 8 4 28 12 6 3 21 8 4 2 14 a
]

Assupptions and copditions:

(a) One tracter ¢ two trailers, ample roos for manoeuvring and lcadiag.

(b) lanoeuvring time: 8-20 minutes per cycle (depending on organisation).

(c) Excavation and stockpile: 2-3.5 loose m3/man-day.

{d) Loading: 7-10 loose m3/man-day.

(e) Spreading: 12-15 1loose m3/man-day.

(£) Volume per load: 3 loose r3,

(9) Horking time per day: 8 hours.

(h) Rest and other allowvances (taskwork bonus): 40%.

(1) Tractor available time: 6 hours.

5} Good supervision and gquarry organisation.

{k) Good motivation of tractor operators and labourers.

Q) Good-guality tools.




Table 2: %Poor" haul-route

4 tractors + 8 trailers 3 tractors ¢+ 6 trailers 2 tractors ¢ 4 trailers
Hauling Trips per
distance tractor Ho. of workers No. of workers No. of workers
(km) per day

Exc. Load Spr. Total Exc. Load Spr. Total Exc. Load Spr. Total
o-1 18 - - - - - - - - 36 18 9 63
1-2 12 - - - - 36 18 9 63 24 12 6 42
2=-3 9 36 18 9 63 27 14 7 48 18 9 5 32
3-4 7 28 14 7 49 21 11 6 39 14 7 4 25
4=5 6 24 12 6 42 18 9 5 32 12 6 3 21
5-6 5 20 10 5 35 15 8 4 27 10 5 3 18
6=7 4 16 8 4 28 12 6 3 21 8 4 2 14
7-8 3 12 6 3 21 9 q 2 1s 6 3 2 11

Note: The recommended maxlmum number of tractors per quarry is 2 for a hauling distance of 1 km and 3
for a hauling distance of 1-2 ke.

Assumptions and conditions as per table 1.

- T€T -
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BARP PLANNING, PROGRANNING AND REPORT PORHS



INPUT ESTIMATE

UNIT:
ROAD:

NO

RAR-1

Station (km)

Terrain

Vegetation

Soil

ACTIVITY

MANDAYS

Glearing + grubbing

Excavation

Drain + Slope

Camberformation

Culvert laying

SUB TOTAL:

Supporting activities

TOTAL:

Structures

GRAND TOTAL:

REMARKS:

- PeT -




6000

UNIT NAME .sscecscsnscssnssscesense
PROJECT NAME +cosecesesascscssesoss
DATE PROJECT COMMENCED secccescscse
DATE PROJECT COMPLETED secsscessses
OVERSEER «usssvcovcncccasasscnsssns

5000

4000

3000

2000

1000

A 4

aM]

- 6¢T =




Districtessccecsscens

Road numberececesasnas

Road name.cececcssese

136

Station Measurementg of Caleulation
number cross-section
A AREA A =
AREA B ==
AREA A 4+ AREA B =
2
B Volume = AREA A + ARFA B )length
2
Volume =
C AREA (¢ =
AREA B + AREA =
2
Volume =
D tREA D =
AREA C + AREA =
2
Volume =
B AREA B =
AREA D + AREA =
2
Volume =
F AREA P =
AREA E + AREA =
2
Volume =
G AREA G =
AREA F 4+ ARFA =
2




Activity :

Unit of measurement :.ccscesacsscocssnsccacsscsse B/F from Page....-.-.........

Rate

Quantity

RAR-3

Cum

quantity

Station

Rate

Quantity

Cum
quantity

Station

LET

C/F to page:

C/F to page:
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RARA4
Date of Programming: Date of work: C.day:
ATION T T *
ACTIVITY ST ask Gz.mg <Tual Task
Start End QTY. |Rate | size |Gang|Compl.
Bush clearing

Tree & stump rem.

Stripping & grub.

Boulder removal

Excavation

Excavation

Work on fill

Ditching

Sloping

Camberformation

Culvert laying

Misc.-drainage

Carry water

Setting out

Work at camp

Repair & reshaping

Misc.:

Sub-total ROADS

STRUCTURES

TOTAL:

REMARKS:

*Tick when the work has been inspected and approved
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DAILY SITE RECORD

Week No. : M T w T F
DATE

w

C-day number Station
ACTIVITY MANDAYS Total Start End

Bush clearing

Tree & Stump removal

Stripping & grubbing

Boulder removal

Excavation

Work on fill

Ditching

Sloping

Camber formation

Culvert laying Lines: 3 Rings: 4

Misc. drainage Loéation: culverts

Carry water

Setting out

Work at camp

Repair & reshaping

Mise. :

Sub-total ROADS Location: structures

STRUCTURES
TOTAL:

MANDAYS
ON SITE MUSTER ROLL M T w T F S S Total
ROAD: Headmen

Storekeeper

Watchmen

Total D.P.S.

Labourers
STR: Headmen
Fundi

Total D.PS.

Labourers

TOTAL ROAD & STR.

t i Camberformation started
Monthly paid Mdays 4 on Cday:

Camberformation completed
For km

on C-day
Acc.Mdays
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RURAL ACCESS ROADS PROGRAMME  Month:. ... ... Yesr:..... Unit:...eceen. RAR-B

Proiopt * Nan-
. & o L aNDL

Station

This month

ACTIVITY WEEK

This m.

Cum.

Start End QTY | Prod.

Bush clearing

Tree & Stump removal

Stripping & grubbing

Boulder removal

Excavation

Work on fill

Ditching

Sloping

Camber formation

Lines: Rings:

Culvert laying

Misc. drainage

Carry water

Setting out

Work at Camp

I Reprir & reshaping
Misc. :

Sub-total ROADS

STRUCTURES

TOTAL:

2

CUMULATIVE

ON SITE MUSTERRCLL

MANDAYS

Total

Mdays Rate

Armount { Mdays Amount

ROAD: Headmen

Storekeeper

Watchmen

Total D.P.S.

Labourers

Headmen

Fundi

Total D.P.S.

Labourers

TOTAL ROAD & STR.

3

4

Monthly paid

Mdays

This month
Rate | Amount

Cumulative
Mdays | Amount

Camberformation started
on C-day:

Camberformation finished
For km.

On C-day

Acc. Mdays




Unit of issue. . .. .o
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Page

RAR-T

Code ... s

in e UTHE PIACR ot

Date

Quantity

Rec.

Issued

Balance

Signature

Rec. from/issued to
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FAR-T |
Materdals Card for Structures. Projectzeeseencsscaen NOSenuesonnnane
Type and size of structure: Unitteceaeeesnonanns Chainagest.cevecess
 Material. Dinersion Unit | oo ‘ ? § Total
Cement - bags : : il H
Sand - . { !
| —Aegregate : |
Girdors pcs | ,
Decking pes . }
Runningstrips pcs
Kerb pes L {
Woodpreservation liters ] ! { ! |
Spikes pes i : T! ' I
| Nails Kilos j ! ; [
Sheped_stone - _ b
Hardcora ’ ! {
Ggbions pes L i '
__Culvertrings B | ! ;
Bolts RCH. -
i
!
1
T
;
J
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MONTHLY ACCOMPLISHMENT REPORT FOR. ... ...

UNIT:. .. e .
ANNUAL PROGRAMME = EARTH ROAD CONSTRUCTION
/ 19 ... -30/6 19..... P STARTING MONTH COMPLETED KM. FINISHING MONTH
Tood NAME OF ROAD k PLANNED | ACTUAL | yodipy | w% | PLANNED| ACTUAL
REMARKS: (e.g. charges in length, rezsons for delays, *“carry over” from last year ........eee)

T HINON

T HVI X

w
>
X
8
1
'-.J
~
n
[}
(@]
2
H
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AR.1
MONTHLY UNIT REPORT MONTH:.......veern e
UNIT:
CASUAL EMPLOYEES (this month)
Earth Rd.|{Grav. Rd.
Wismhbaor af saairal lahanrore amnlavad /an aita mnaotar »nll)
Number of casual labourers employed {on site muster roll)
No. of otheér cas. empl. (headmen, watchmen, storemen, clerk etc.)
Number of paid mandays, all casual employees
© 'a A
e Z CTUAL
f§ a
| 5%, 0 lis
; + : e 201 Q o=
' STAFF 2 é S Els g FUNDS ISSUED
! Inspector/Foreman 1 This F.Y. Shs.
i TOTAL COMMITMENT
Overseer 4
Driver/Plant O : ° This month ... Shs.
ver/Plan rator
L This F.Y. Shs,
Mechanic 1 UNCOMMITTED BALANCE
Mason 1 Shs.
Payclerk 1 «
Availabilitv Utilization °/
VEHICLES AND PLANT % Plant Vehicles
W.D.-D.O.R. 100 Hrs. Run x 100 Km. Rup < 100
Reg. No.| Type [|Km/HrsR| Fuel (1)[DOR.(1)] WD- (2 150 X @
L.R.
TRUCK
[ TRACTOR,
TRACTOR|
TRACTOR
TRACTOR]
TRACTOR;
TRACTOR,
Average, all vehicles & tractors
No: of trailers available this month: . .
Total No. of trail-workingdays this month:. . .. ..
REMARKS:
Notes: (1) D.O.R.: Days off road
(2) W.D.: No. of workingdays this menth..... ...
(3) X = 2500 km. for landrover
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RAR-12
QUARTERLY ENGINCER OVERHEADS
STA:I‘]OH:..--.......--....- QUARTERS s eovvsvsss
H RIS e 1
gVEHICLES Expenditure TOTAL i
' Reg. No. | Type km run [Fuel(1l) P.O.L. Depr. Serv.& Rep{ This qter! This F.‘I.‘%
It
Total ’
STAFF This qter |This F,Y.
wages
CAMP This oter |This F.Y. SUMMARY This gter| This F.Y.
. Depreciaticn Vehicles
, Mainten.% Rep. Staff
Total | Camp
) Miscellaneous
LANEQU: hi is F.Y, -
MISCELLANSOUS |This qter | This F YQ Total :
E’ Total/Uni: i
MATNTENANCE
Length of earth road under maintenance Savannss
Length of gravelled road under mairtenances.......
Total teevense
Humber of employecssievesiveceens
Expenditure This gterf This F.Y. |
Wages
i Tocls
'P.0.L.
'Service & Repair
‘Miscellanecus !
Total E
REMAPKS:

e — —
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QUARTERLY UNT'P OVERHEADS

UNTTS: ccancranersossers QUARTERS..eseecseanass

RAR-13

ITRACTOR & TRAILFR COSTS
(for project summary gravelling)

This qter

Last 12 montho

T.0.L.

Service & Repair

Depreciation

Total Shs

Tractor hours total.....
Cost per hour............Shs (1)

Gravelling:.... - tractorhours @.... Shs (2)

1}

Other uses:.... tractorhours @.... Shs (2)

F”JBUlATTOH OF UIlIT OYEHNHTADS
(for proirct suwnary consutruction)

P &)
R €

Vohicles (L/2, trucks & couipment): This gter

Last 12 months

P.0.L.

Service & Repair

Depreciation

Tractors not uscd for gravelling (5)

Stufl weges (unit staff)

Tools

Lccorndation: Running coots, sitce huts ete.

Erngineer overhead costs (6)

Total Shs

‘Total mondays all casual employees

this quartcriieece...

Jast twelve monchstoceanaas

Unit overhead average in She par manday catusl cmployee

ihis quarteri.ievesoss

1ash twelve wonthstdeseeennes e (T)

REMARAS:

Notes: (1) Cost per hour

(2) Fill in (1)

§3; See project summary gravelling
{5

(6)

Fill in (&)
See previous report RAR-12
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UNIT STAFF

POST

NAME OF HOLDER

DESIGNATION

PERSONAL NO

Officer in Charge

Site Supervisor

Driver/Operator
Truck
L/Rover
Tractor
Tractor
Tractor
Tractor
Tractor
Tractor

Mechanic

Mason

Pay Clerk

T— -
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RAR-1
STRUCTURES _REPORT Undbs e vveerennnneeeossnnnnns 5

ProjectieesccessseNOzoaans,

Bridge/Culvest/Drift
Size (span, No. lines, length)fe.eeccecensenveens

INPUTS Mdays, | Rate, | Costs 1
{ Materials,
Salarics, Labour
Salaries, Fundi
Salaries, Supervision Cost/metre/line

_IEA;‘-‘IINGS Plan: i

™
i

|
— ] P
i H ‘ R { '
e -~ 1 T T st 7 - - I v
1! e HE i |
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Description and Materigls

Foundation/bed:
Abutments:
Wingwallss

Girders:
Deckings

Running strips:

RAR-15

Reverse side

Materials used:
]

Dimensions

No.

Price

o

Cement

Sand

Agaregate

Girders

Decking

Tunningstrips

Kerb

Woodpreserva

Spikes

Rails

Shaped stone

Hardcore

Gzbions

Culvert rings

Remarks:
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Unit:ll.ﬂllllllllll.llﬁtIIIAR—lé

PLANNING & PROJFCT SUMMARY GRAVEI.LING PrOJCCt:annnnnriine e 1ot

Earth road construction was completed Oni.uis.ues covereecsnss tovennecnens veenenns.
Gravelling commenced ONicesvesenn oossvascssssCOmpleted on.ouous vvvianarane,, ... .,
Work-days plannedi....cccieiicavanscnensennesaActualse,iieneesensPer kmeuuon,.n....
Man-days cas. enpl, planned:i..ci...vvevvesear Actualineiieeesiae... Per km,..........
Tractor—days plannedi....vieesnccesnceenassenACtualieeiueeinevenees PEr kmosounnon...
Length gravelled.....e.vsses.km Total length of roadsie..ccveceees.s km % gravelied,..
Minimun Haul-Distance (H.D.):.eeceve-evans...km Max H,D,:....kn.average HD.........kn
Average Haul-route standard:
Gravel Test:
Total volumes of gravel:....... ....m3 (loose)
PLANNING GRAVELLING
i:j-ps Number (Number of workers | paily Length  liorkdays |Mandays |[Tractor-
rractor| - of ' ElL sl Ac_:comp— within within within days
HD Tractorg x | o p | o |lishment [HD HD HD Wwithin
km g':; clal R, T |km interval [interval |interval [HD
D . km interval
1 2 3 L 516 7 8 9 10 11 12
0-1
1-2
2-3
3-b
h=5
5-5
617
7-8
—— SUB TOTAL
QUARRY AND ACCZSS ROAD PRZPARATION
— | craprToTAL
INPUT TO ACTIVITIES €0S TS (Kshs)
Mandays [Lm/nday Shs (total) | 4
___Quarry -p_re_paration — Labourers
Excavation - _Tractor & Trailer -
Loading = Material _
_Spreacing — .| Unit Overheads
_____Subtotal Cas.Lab,' }< Miscellaneous T
Daily paicd staff : w TOTAL [
__ .. Total Cas. Lab. N \
Drivers - |><
REMARKS:
SIGNATURE
RAR-ENGINEER
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Unibsoievivennenasss JRAR-1T
Project:.....uvev.ns o2, .,
Month:....--..-....-.-.....

DAILY/RONTHLY REPORT GRAVELLING
Project startedisscesaccicaaas rroject endediciseesacacnss

MANDAYS G.LENGTH REVIANKS
2’5 9. £ m: __ | Hour reading
O - o!A X g £ | when tractors
848 gl B 518 |43 ~~ 1 leave or rctu
: rn
5 s gl o =15, ~de | 21 3 ;
o g (51 = 5 5 o | to project,
5 4 O (1] g\ :G -+ w4 ~ +2 ,
d of A 5 = olol o= odn w « | breakdowns,
S S 2 w0 . o~ o I ®n $af Sa f o | -g ? pa
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ARRENDIX 2
PAYNENT SYSTEHNS FOR CASUAL LABQUR USED IN THE RARP

Tvo payment systems have been used in the BRARP although
preference is given to the system as described under "A", The
advantages and disadvantages of each system will be briefly
discussed. The w@main problem with the payment of casual workers -
who get paid only for the days they have worked - is that payrolls
cannot be prepared in advance because salaries cannot be predicted

unlike the case of permanent staff.

A. Payment is made on a2 monthly basis but tvo weeks in
arrears., The norsal payment period is from the 16th of the previous
aonth up to the 16th of the current aonth. The duplicate
masterrolls are collected every 16th of the month 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 payrolles are sabaitted
to the Provincial Engineer's (MOW Maintenance) Administration where
they are checked for arithmetical errors. As per the directions of
the BRAR englineer one or several cheques per unit are then prepared
for the signature of the provincial engineer and a second signatory
{not the BAR engineer), Inforsation on payment date and a bhreakdown
of the cash for wages is forwarded to the bank at least two days in
advance, so that the paying officer will be able +to collect the
money with =minisum of delay on the date of payment., The paying
officer proceeds to the sites wvhere the workers have been vasselbled

and pays every worker up to the 16th of the month.

The disadvantage of this payment system is that the vorkers

are paid in arrears, the necessity of vhich many of them f£find
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difficult to understand and accept, even after lengthy explanations.
It alsc means that workers cannot be paid on the last day of work
vhen the construction has been completed, but will have to come back
for thelr final wvages one or tvo veeks aftervards. To avoid these

problems payments can also be made according to system B described

below.

B. The collection of the muster-rolls, preparation of the
payrolls and cheques and the giving of notice to the bank is done as
described under A, the difference being that the wvages for the
period between the date of collection of the mnmuster-roll and the
date of payment are estimated and added om the payroll. It is
assumed that every vorker vill be present every day during this
period. To avoid overpayment the paying officer will have to deduct
money according to a list prepared by the overseer, indicating the
number of days workers have been absent during the above-mentioned
period. 4 coluen for deductions is provided on the payroll and the

vworker signs for the actual amount received.

It is evident that this system increases the vork of the
paying officer substantially (deductions have to be made on the
spot, total amount deducted has to be surrendered and@ accounted
for) . This way prove to be prohibitive especially if the paying
officer does not come from within the RARP and is subsequently not
responsible to the RAR engineer, The administrative work for the
overseer, vho has to prepare mponthly deduction sheets, is also
increased. An important disadvantage is that tkere is a scope for

fraud by the paying officer and by the overseer.

Although the system can wvork and is better for the casual
vorkers it depends too much on the persomality and character of the

paying officer because of the reasons described above. It is for
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this reason that the RARP sanagement has preferred the systes

described under A.




- 160 -

DESCRIPIION OF 2 TINE ARD LOCATION CHARI!

This diagram is a graphical representation of the nmajor

constituents of the road project,

i)

(11)

(iii)

(dv)

The plan of the road is drawn at the top of the diagras.
The chainage points are =marked, as are all the

structures such as bridges, culverts and retaining

valls.

The longitudinal section of the road is dravn under the
plan, volumss of cut and fill are marked on this longi-

tudinal sector.

The horizontal axis of the diagram represents the length
of the project and is a direct projection of the 1longi-
tudinal plan, The vertical axis is on a timescale and
can be 1in construction days, wveeks or amonths 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,

At the left-hand side of the diagram the resources
required in terms of labour and equipment can be shown
(calculated by reading across the row and adding the
resources required to each operation at each point of

time, e.g. week 5, 250 labs required).

1 Por a more detailed description and explanation see "Nanual on
the planning of labour-intensive road construction®, an IL0
publication by M, Allal and G.A. Edsonds in collaboration with A.S.

Bhalla.
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curve as shown at the right-hand side of the diagram, on
which the expected labour supply curve can be
superimposed.
) apd Ch
Village Villsge
_n @ 1l
v €
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It should be noted that thils example illustrates the

2

gain

elements of a critical path network vithout using network diagrams,

e.g. the fill operation between chainage

600 and chainage 1,200

cannot be effectively executed until the culvert at chainage 900 is

completed.

Since the diagram shows kauling lengths as well it is also

possible to tell at a glance which hauling technique (vheelbarrows,

tractor trailers,

dump trucks)

particular cut to £fill operation.

is the

most appropriate for a
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Ccmparing the planning graph described in Appendix 5 and this
Tipme and Location Chart it can be seen that a lot of variations are
possible and that the chart can be made as simple or detailed as the
circumstances require, This 1s particularly isportant, as in
labour-intensive programmes not only higher-gualified personnel deal

with planning and control but also construction supervisors of a low

educational level,
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REPORTS PRODUCED BY THE TECHNOLOGY UNIT,' MOWZ AND ILO3

N GY U

T

- Progress Reports Nos. 1-8;

- Pinal Progress Report, August 1978 (Volume I of the Final

Report) ;

- Technical Hanual for the RARP (Volume II of the Pinal Report);

= Pinal Report on Development of Tools and Equipsent (Volume III

of the
- Report
- Second
= Labour
- Labour
- Labour

Final Report):

on Handtools and Equipment (ODH):

Report on Handtools and Egquipment (ODN);
Supply Study, Report No. 1 (ODH);

Supply Study, Report No. 2 (ODH);

Supply Study, Final Report (ODH);

- FPipal Crganisation and Hanagement Report (ODH);

- Unit Hanagers' Guide for 0ffice Adeinistration;

A Gulde to Head Office Procedures;

1 Available at World Bank (Transportation Department) oxr
Hinistry of Overseas Development (UK).

® Available at Ministry of Rorks, Kenya.

3 Available at ILO, Geneva (Technology and Employment Branch).
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- The Relationship of Nutrition and Health +to Horker Product-

ivity in Kenya (World Bank Technical Neaorandum No. 26);

- Kenya: Health, Nutrition and Worker Productivity Studies.

TRANSPORT AND BOQADS RESEARCH LABORATORY (TRRL)

Inception Report, Study of Engineering Standards (January
1977 ;

Progress Repotrt January-October 1977 (Technology Onit*s

Progress Report Ro. 7);

Annual Progress Report (February 1978):

Compaction for Rural Access Rocads Preliaminary BReport

{Technological Unit's Progress Report NWo. 8);

Characteristics of Rural Access Roads: An Inventory;

TRRL/TU/MOW Co-operative Research Programme Progress Report
{Harch-August 1978);

A Study of Gravel Deposits in the Kerinyaga, Nyeri and Kwale

Districts, Kenya, for the RARP.

B STR HOR

- Loan Application Submitted to the International Bank for
Recoanstruction and Development and Svedish International

Development Authority (Harch 1974);

= Revised Loan Application in respect of Rural Access Roads

Prograeme (July 1975);
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= Policy paper on the selection of priority districts for the
ipplementation of the proposed RARP (July 1976) ;

- HMonitoring arnd Evaluatiorn of the RARP through the Impact Study

{revised Juiy 1977);

- Annual Review and Evaluation Heeting, 1978, Discussion Papers,

{darch 1978):

v 8 Historical Review;

{1i) Present and Future Financial Assistance;
(iii) Progress Report to 31 December 1977;

{iv) Report on the Development Training Programme;

(v) Rork of the Technology Unit;

{(vi) Haintenance o€ Rural Access Roads;

(vii) Characteristics of Rural Access Roads;
(viii) Compaction of Rural Access Roads;

{ix) Selection and Evaluation Criteria for Rural Access

Roads;

- Guidelines to the District Development Compittees for the

Selection of Rural Access Roads (Harch 1978};

- Progress Report No. 2, period ending 31 December 1978 (Hay
1979) ;

= Progress Report No, 3, period ending 31 #arch 1979 (June
1979);
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Annual'Reviau and Evaluation Meeting, 1979, Discussion Papers

(June 1979):

Volume I1: (1) Road Haintenance;
(11} Training Report:

(1ii) Progress Report, TRRL Study Tean;

Volume IXI: (i) Equipment Naintenance and Performance;
{4i) Planning and Reporting;
{iii) Gravelling Report;
(iv) Estimate of Additional Road Length by
Districts;
(v) Draft;
(vi) supplies;

VYolume III: Current Status on the Selection and Evaluation of

Rural Access Roads and the Implementation of the

Impact Study;

Progress Report No. 4, period ending 30 Junme 1979 (Deceeber
19739} ;

Progress Report %o, 5, period ending 30 September 1979
(January 1980) ;

Vehicle Haintenance Hanual (May 1279).

RNATIO QFFPICE

Implementation of appropriate road construction technology in

Kenya (November 1976);

The Kenya Rural Access Roads Programee, roviev meeting,

Japuary 1977, a report of the presentations and discussions;
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The Kenya Rural Access Roads Prograsee, report of the Joint

Donors' Reviev and Evaluation Meeting held in March 1978;

The Kenya Rural Access Roads Programme, report of <the Joint

Donors® Review and Evaluation Meeting held in June 1979.
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