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The World Empleyment Programme (WEP) was launched by the laternational 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;

- fonger-term national 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 employment and the satistaciion
of the basic needs of each country's population”. The Declaration of Prinriples and
Programme of Action adopted by the Conference will remain the cornerstone of WEP tech-
nical assistance and research activities during the 1980s.

This publication is the outcome of a WEP project.
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PREPACE
In 1974 the Ministry of io?ks of Kenya initiated a major rural

road-building programse. The Rural Access Roads Progranmse (BAEP),
as it wvas cmlled, was intended to provide all-year fara-to-aarket
access throughout Kenya. The 14,000 ks of road to be bullt would
increase by 25 per cent the length of road in Kenya. Whilst the
Programme was a major undertaking in itsgelf, it vas the manner of
its execution +that wvas to be particularly novel and significant.
The construction sethods were to be ™as labour-lnteusive as is
coarensurate with technical and economic efficlency®, Thls was not,
therefore, t¢ be amerely an employment-creation scheme., It was in

fact the first real atteapt to isplement the ase of labour-based

sethods as an effective alternative to the nse of equipnment.

Since its inception the Prograame has attracted a great deal
of financial and technical support. The latter has been provided inm
the belief that this kind of prograsme would be implemented

elsevhere and that the RARP could serve as a wmodel for

implepentation.

By 1979 the Programpe was running efficiently. The 1ILO, who
ags part of its prograsme on appropriate construction technology had
been providing technical assistance to the RARP since its iaception,
decided it could be useful <to detall the asajor aspects of the

Programme, This book is a result of that decision.

The book describes the systems and procedures developed for
the Programme and shows how problems ware overcose, It does not,
however, provide an analytical evaloation of the Prograase or
attempt to assess its costs and benefits, What, ve feel, it does do

i8 to present basic referonce aaterial for the growing nuamber of
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engipeers and planners in developing countries interested in setting

up prograsmes of this nature,

This book is part of a series of publications on appropriate
construction technology prepared by the Technology and Esployment
Branch of the ILO., It was written by Ing. J.J. de Veen under the
over-all direction of Dr, G.A. Edsonds,



ZNTRODUCTION

The EARP vas initiated im 1974 to respond to coucepte of
esploymrent creation and rural developaent eabodied in the 1974/76
bevelopaent Plan for Kenya. The Developisent Plan stipulated that
sajor eaphasis should be placed spou the laprovement of secondasy
and minor roads in the rural areas, especially in those areas with
a high agricultural potential and an inadequate existing road
network. The standards of the roads to be constructed wvere +to be

related directly to the anticipated traffic volumes,

This bhas meant that the design of the sinor access roads under
the BEARP, which wers expected to carry low traffic volumes,! could
be adapted to the use of labour-intensive construction aethods. It
vas decided to use these methods in the belief that they would bhe
technically and econcoaically justiflable. Consequently, the RARP
has become the first road-construction prograume in Africa where
labour-intensive construction methods are iampleazented on & large
scale. In the event this faith in labour-intensive construction
methods has been justified. By constructing good-quality roads at
lov costs the RARP has proved that labour-inteusive construction
methods are econoaically and technically wiabda, provided <that
organisation and sanageaent techniques are a.. ed to their use.
Furthermore, the Programame has shown that thig type of construction
technology is eainently suited to the soclio-econosic enviroasent of

many developing countries,

This statessnt serits some elaboration. In Kenya, as well as
in wsost other developing countries, labour is relatively abundant

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

- A

1 Legs than 30 vehicles per day.



and iabour-saving techmologies from the developed world are usually
transplantad to developing countries without having been adapted to

the preveiling conditions in these countrias.

The use of alternative technologies nmore adapted to these
¢ounditions vas generally ignored, mainly because of the belief that
more labour-based technologies are backvward and inferior in teres of
guality and productivity. In addition to this negative attitude a
nupber of Iinstitutiocnal constralmts should be mentioned. First,
there is usvally a serlious shortage of local techniclans. Boreover,
because the adocational syatess 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.g., personnel, procurement, in the
construction industry are geared +to the use of capital-intenaive
metnods. Third, research on the iaprovesment of traditional
technologies bas hardly been done, which is reflected in the fact
that tools and eguipment are not suited to heavy comstruction work,
and organisation and managesent techniques have hardly been adapted
to the use of labour-intensive methods. Fipally, flnancial

assistance to development programmes is often tied to the purchase

of foreign technolegy.

The ILO was requested to provide advisory services on the
design, planning, prograpming and organisational aspects of the
RARP, The ILO was approachsd becauge its Technology and Eaployaent
Branch bhad for a numbher of gyears carried oot research on the

ideatificaticn of altermative technclegles which are techmically and




aconoaically viable, and a part of this research bhad concentrated

apon road comstruction.t

The 4initiation of +the Rural Access Roads Programse meant a
aajor breakthrough, becagse it provided the opportunity to test +the
reselts of ILO and World Bank research on a large scale and to prove

that labour-based technologies are aot inferior.

In the RARP the development of local resources is emphasised.
There 1s a high involvement of local personnel. The training of the
supervisory personnel is specifically related to the management of

large numbers of workers,

Purthersore, newv planning, programming and organisational
prooedures have been developed. Research vaz carried out on tools

and equipsent to isprove their gquality.

Decentralisatior of planning wvas realised by delegating the
responsibilities of the initial screening and selection of the
access roads 1in thelr respective arear to "District Development
Comaittees™,2 Consequently, the rural coasunities at the grass-roots
level have been involved in the ideptification of the roads to be
constructed. The selection of these roads was done in accordancs
with guidelines established by the Roads Department of the Hinistry

of Norks.

A

I See, for instance, D. Lal, "Hen or Hachines®": a study of
labour capital substitution in road construction in the Philippinesn,
ILO, Geneva, 1978, M. Alla) and G.A. BRdmonds, Hanval on the
Planning of Labour-Intensive Road Construction, ILO, Geneva, 1977.
IBRD: Substitution of Labour and Bquipmen: in Civil <Construction,
Phase I report, 1972, and Phasme II report, 1974.

2 A District Developaent Committee couprises representatives of

the various sinistries, the local adainistration and asabers of
parlisment of the district.



The Prograssse has a very low foreign exchange aelement.
pacause the roads have been constructed using wsainly local
resources, the foresign exchange coaponent has been as lov as 25 per
cent, vhereas the foreign exchange component in egquipsent-intensive
projects of +this kind commonly exceeds 50 per cent, Staff vages
accounted for 12 per cent and casuval wages for 47 per cent of the

total expenditars.

The book 18 subdivided into two parts: text and appendices.
The text discusses the sost isportant aspects of the RARP in a
general fashion apd refers to the appendices for sore detailed
technical inforsation. It should be kept in anind that the
descriptions, data and figures used in the text and appendices are
related to the existing environsent ip Kenya. Furtheraore, it
shonld be reiterated that the book describes the existing systeas
and procedures as developed during the course of isplementation of
the Prograamse. It is felt that a detalled analysis of these systeas

and procedures 1s outside the scope of this book.

Section 1 of the text describes the inception and
isplenentation of the Programae and the scops of the technical and

financlal assistance given to the BRARP.

The organisstional structure of the Programme is diacussed in

section 2.

A description of the vork of the Technology Unitt is given in
sectlon 3. Sectlon 4 describes the selection and technical aspacis

of the access roads constructed under +the RARP. The plenning,

! The Technology Unit, financed by the Horld Bank, vas a wmulti-
disciplinary group which advised the HNinistry of Horks on the
implesentation of the Programme fros January 1976 to August 1978.

Their wvork wvas a natoral copseguence of the work carried out under
the A0E/ILO/RORAD study.




organisation and aanagement of a large-scale labeur-intensive
project, both at headquarters and at site lewel, are crucial and are

described and evaluated in sections & and 6.

Section 7 discusses recruitment procedures and asotivation of
the wvorkers and refers to the payment systeas used in the EARP. A
description of the site arrangements and construction activities can
be found in section 8. Section 9 shows bhov the training of
pergonnel was planned, organised and executed. In thisz section the
reccuitaent of supervisory persoccel and the contents of the various
courses are also briefly discussed., 1In section 10 a description is
glven of the organisation of road maintenance, wkich is carried out
making use of some of the workerxz who had been employed to construct
the road, Finally, ip section 11, the effects of the RARF cn enm-
ployaent and agriculture are described. This section also defines
the relevance of the ERARP to cther developing ccuntries and

indicates in which areas future research wculd be useful.

The appendices with thelr d¢tailed descriptions of the design
standards, the conatruction activities, the average task rates, the
sxpeaditure control procedures and the administrative systems as
applied in the RARP will be of particular interest to those

officials vho wiil be involved in the actual execution of sisilar

labour-intensive construction works.

The text will provide useful informution on an alternative wvay
of road construction to plamnners and chief executives in developing
countries, wvho are interested +to apply employment-generating
indigencus  technologlas, provided these can be ipplemented

efficiently and effectively, i.e. vithout adversely affecting cost
and guality of the product.

Farther, it aay be a useful sgource of information for

officials of donor agencies who in principle might be interested in




the possibility of financirg labour-intensive construgtion
prograsmes, but would like to have sore information on how a large-

scale labour-intensive road-construction project can he lmplesented.

It 1s tboped that this document will contripute to a
reorientation towards the use of appropriate technology, i.e. a fair
judgeaent in each particular case - taking dinto account all the
relevant paraseters -~ of the optimua mix of labour and eguipaent, a
airxr that will be different for each country and poseibly even for

eack region in a particuolar country.




1. INCEPTJON AND OBJRCTIVES OF THE RURAL ACCESS

1.1 Ipceptiocn and isplesentatjon

-In Karch 1974 a loan application for the EARF was prepared for
submission to the W®orld Bank and the Svedish International
Developasnt Authority (SIDA) who had both lndicated their interest

to finance such a prograume.

At this tise the Interpational Labour office (ILO), in
collaboration with the Kenyan Ministry of Works (MOW), had initiated
a detailed study into the feasibility of the implesentation of
labour-intensive technigues in Kenya.+ This study wvas <€inanced by
the BHorvegian Agency for International Developament (NORAD). Since
the British Government had agreed tc finance the first ¢three =rural
access roads construction unnits?! to open up the Programme on a pilot
scale, the ILO study team could focus its activities on the first
rutal access roads unit. The team was thus enabled to asonitor the
progress of on-going projects and at the same time carry out

experiments in the planning, management and organisatlion of labour-

intensive projects.?

In the bheginning of 1975 the Government of Kenya requested
further ONDP/ILO technical assistance to advise and assist the HOW
in the planning and supervision of the RARP at headquarters and in
the setting up and operation of the firet RAR Units in the field.

.

1A rural access road unit coaprises a vorkforce of
approximately 270 labourers plugs adeinistrative and supervisgory
staff, The organisational structure of such a unit is described in
section 2 and Agpendix 1.

2 TLO: "The iaplementation of appropriate road-constructlosn
teochnology in Kenya®", report of the MOW/ILO/HORAD study, ILO,
Geneva, Kov, 1976,



The OUNDP/ILO assistance at this stage included the services of one
senior engineer at headgquarters and two field engineers., The United
Kingdom agreed +to provide the services of another two field

engineers under a bilateral technical assistance agreenent.

In Septeaber 1975 the #orld Rank together with representatives
of other potential financing agencies carried out am appraisal of
the Programme, wvhich led to the signing of a loan agreesent 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 umit years, vhile at the sase
time an agreeasnt for the provision of funds to eguip and operate
another 25 units for a period of 47 nait years was expected to be
cencluded. The donors 4involved in the Programme were: the World

Bank, BORAD, DARIDA, USAID, the United Kingdom and the Wetherlands.

Although a nuaber of Kenyan engineers had been assigned to the
RARP at this stage, the lack of skilled technical manpower still
cozstituted a problem and technical assistance vas atill reguired.
Durzirg the course of isplementation of the Programae more donor
agencies had become involved and by the -iddln of 1978 technical
assistance agreemesnts had been signed with UHNDP/ILC, the United
Kingdoms, <the FHNetherlands, Switzerland, DANIDA and NORiD. The
bilateral acreemsnts covered the financing of 14 field engineer
posts and one eguipaent enaineer. ONDP fipanced ¢two headguarter
posts, occupled by ILO engineers, while the ILO further provided two
agsoclate experts for the RARP headquarters under the assoclate
expert schese, The ILO headguarters continued to be involved
throughout <the 4ispleaentation of the Prograsse, not only by the
provision of technical assistance personnel but also by the

rendering oI advisory services and the co-ordination of annual




{(reviev and evaluation) meetings of MON, UNDP and donor agencies.
The World Bank and the UK nionistry of Overseas Development {(ODHN)
provided funds for continued research (see section 3) in addition to
financing a number of RAR Units. The involveaent of the World 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 ocut by these agencies,

By the end of March 1979, 28 construction units vere operative
and agteoments had been corcluded vith the six agencies mentioned
above to finance the establishment and opetation of 42 construction
units. This nuaber was considered to be optimal and would not be

axceaded,

1.2 Targe 4 ves

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 ovar that pericd an average of approxiamately 600 ka of
road per district. This target had &0 ©be reconsidered in the
beginning of 1978 due to the fact that the build=up of the Programme
had been slower than expected. It seems likely that the Aduration of
the Programme will nov be extended beyond 1982, It is envizaged
that by the wmiddle of 1982 approximately 7,000 km of road will bhave
bhagn coppleted.

The immediate objectives of the Programme are:

-

! Kenya is divided into seven provinces. Bach province is
subdivided into a nueber of districts. The total numbaer of
districts in Kenya is 39,




{1) to provide all-weather access betwveen high-potential

farsing areas and market centres;

(i1} to provide meaningfal esploysent opportunities to the

people in vhose areas the Prograsse is ispleamented.

Indirectly the Programme 1s expected to have the following

iapact on the rural economy:

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

the Ministry of Agriculture);

(11) an iaprovement of the guality of roral 1life by making
social and adainistrative services accessible on a year-

roand basis.

Por several reasons a prograsme such as the RARP cannot cover
the whole country. Pirst, the availability of labour is crucial if
roads are to be constructed with labour-based methods; second, the
planning, adsinistrative and supervisory staff requirements are
coesiderable; and third, the funds likely to become available are
ligited, As regards the RARP, it vas therefore decided to izpose
some order of priorities and +to make a selection of a number of
districts based on socio-eccnomic criteria such as population
density and 4ncrease, percentage of area in hkigh~- and szediva-

agricultural land, agricuitural ouput and kilosetres of existing

%all-weather® roads.




1.3 Results

By 31 March 1979, 1,235 ka of earth roads were comstructed of
vhich 213 ks bhad been gravelled., At that time the average rate of
construction of earth rozds for all anits since the start of the
Programme was 37 ka per year. The average costs par kilometre of
road bullt ap to 31 March 1979 were 2,090 Kenyan pounds (US5$5,600).
This figure dincludes all *“overhead costs"™, such as costs of

engineering supervision and headgquarters.

On average 1,600 aman-days vwere required to construct one
kilometre of rural access road. Of course this figure varies
considerably with the type of terrain where the roads are
constructed., Furthermore, &a& sentioned above, aany of the roads
wvere not yet gravelled. Hovever, due ¢o the introduction of
improved organisation and management technigques there is a definite
downvard trend in the nusbar of map-days used in the ceanstruction of
"ap average kllometre of rural access road®. It is very encouraging
that aost of the new units show lower figures than the country-wide
average. It 15 evident that, in areas with average terrain
conditions, the origiral target of 45 ks/unit/year can be achieved

with a labour force of 27C workers.!t

1 Asseeing 250 working days per year.
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The RARP was a new type of prgrasme for Kemya 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
programne such as this, a new branch wvithin the NOW would be
required to ensere a flaxible approach inside the existing

structute.

Conseguently, ¢the Special Projects Branch was established at
the begimning of 1975. This branch was to be responsible for the
planning, managemant and organisation of the BABP and the
mGravelling Prograsme®, a major gravelling exercise, designed to

improve the standard of the secondary road network.

The branch igs headed by a Chief Superintemding Bngineer (CSE),
vho is responsible to the Chief Engineer (Roads). It has functional
links with the Staff Training Depariasent (section 10) and the Roads
Department, Planning Section. Early 1979 the managerial staff of
the BARP at headguarters, responsible for the execution of the works
carried out under the Prograame, consisted of a team of five civil
engineers, one sechanical engineer and one constructien
superintendent. Sost of these posts were filled by expatriate
staff, provided under a GOK/ORDP/ILO technical assistance agreement.
In this period, however, it was the intention to TrTevise the
organisational structure to a decentralised version. Both the
centralised and decentralised structures are described in Appendix
1. This rsorganisation wvas intended to provide a moxe effective
supervision in the fleld. The reorganisation could be 1implemented

L Appendix 1 shows hov the ERARP headguarters and fileld
organisation are structured and describes in detail the
responsibilities of the various categories of managerial and
supervisory staft.
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at this tipe because the administrative systeas, developed and
tested by the technical assistance specialists, ware functioning
adequately and were suited to the reguirements of the RARP. Varjious
manualx and guidelines were available for Unit Enginsers and
technical and adeinistrative staff who isplemented then
satisfactorily. 1n other words, the design and experimental phases
vere over and the tiase had come to concentrate on the improveaent of
the efficiency., It vas recognised that the measure of success of
the wuse of lapour-based methods primarily depends on the level of
supervision and it was felt that a decentralised organisaticon would

be nore effective in this respect.

There was, however, another important reason to decentralise
the Programze structure. I: had alvays been the intention that +the
RABRP would continue in another fashion once the coastruction perifod
had finished. Since labour-based construction and wsaintenance
asthods had proved to be viable and effective, the NOW had decided
that the RARP should he gradually transformed into bettersent and
salntenance programme, Moreover, the use of labour~based methods

would be extended to include the maintenance of the classified sinor

road netwvork.

The reorganisation of the Programmae would provide a basis to

implement thie palicy on a provincial level,

The existing administrative organisation at headquarxters in
respect of accounts, procuresment and persohnel eatters wvould be
naintained. In the fleld, 18 EAR Engineers/Fleld Supervisors upder
the over-all supervision of initally four and at a later stage six
*pivisional® BEngineers would be responsible for the running of &2
Units., It wvas 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 ®fleld supervisors®" with the responsibility for two units
only. These field supervisors could be lower qualified, e.g. having
a diploma from the Kenya Polytechnic.

The day-to-day running of the individual RAR Onits is the
responsibility of "0fficers in Charge" {0IC), the aost senior level

of supervisory staff,

bepending oo the circusstances, a centralised or decentralised
systea is used in the field. In a centralised systes the units
under the charge o¢f an englpneer/field supervisor share storage,
office and culvert manufacturing facilities. In a Jdecentralised

systea these responsibilities are delegated to the 0IC.

Transport costs will be greatly reduced and it will take jess
time and effort to solve small admirpistrative problems at unit level
if a decentralised system ig used. Purthermore, there will be a
clear dividing line betwvesn the units in terms of the responsibility
for administration, planning and execution of the construction works
and project aanagsaent, tach officer in charge will have his owun

responsibilities without any possible confusion.

In a centralised systen, however, the engineer/field
supervisor in charge has a far greater opportunity to supervise,
sanage and control the ongolng activities. It would appear that the
extent to vhich the systes can be decentralised dJdepends onh the
geoqraphical situation of the Units, the abilities of the officers
ir charge and the availability of vital resources in a particular
area. In the RABP it has becose apparent that in most cases QICs
need a certain period of experience in their Jobs Dbefors

responsibilities for store aanagesent and logistics can be handed

ovar.



3. 1IHE TECHNOLQGCY DUNJIT!

During the initial stages of the Prograame, studies were
¢arried out to analy=e, monitor aad advise on the most iaportant
aspacts of the construction vork. These studies were 1initiated by
the ILO 4inm conjunction with the AOW and financed by NORAD.2 It was
realised that an extension and expansion of these studles wvould be
extremely useful and consequently MOR/Kenya, the World Bank and the
UK Ministry of Overseas Developuent (ODM) declded +to provide the
necessary funds to set up a Technology Unit. The objectivas of the
Tachnology Unit have besn to assist the special projects branch with
the isplesentation of the EARP and +to¢ conduct research alsed at
rendering the executicn of labour-based road construction verk more

effective in Kenya and elsevhere., Its main activities have related

to on the following toplcs:?d

{a) Isplenentation at _the site Jevel. This bas involved
research and advice on the implementation of work techpiques at the
site level in regard ¢to ali aspects of labour-based Troad
construction, i.e. plasning, reporting, site organisation and
palntenance. Purther work has been done on the sonitoring of
ongeing construction projects to¢ provide the basis for cost and
productivity analyses and the production of a technical emanual

covering all the above-mentloned activitles.

Gork 4in this area has concentrated on the devalopsent of better-

guality tools; the compariscn of better-quality tools with the

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

3 Appendix 11 1lista all reports produced by the TOU up to
Septembeor 1978.
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existing tools in the £field in order to prove the econosy of the
procuresent of good, acre expensive, tools. Purthersore, proposals
have been aade for the organisation and eguipment needed for tool
saintenance and repair and guidelines have been established on how

to use different handtools.

{¢) Ihe isprovement of procuresent and warketing of _local
tools _and equipment. A consultant vas appointed to assess hov the
procuresent of good-quality handtools, bandles and 1light eguipsent
(vheelbarrows, tractor-drawn ¢trailers) could best be organised and
to exapine the possibilities to sanufacture these iteams locally. He
also investigated vhether there were any potential markets for the
above-mentioned itemns outside the RARP and hov government assistance

could be utilised in relation to procuresent and the promotion of

local manufacture.

(4) Labeous _ supply _ and deoand. This dinvolved an

investigation of issues related to the economics ¢f casual labour

with special emphasis on the labour availability, its geographical
apd seasonal fluctuations and the opportunity cost of the labour to

be enmployed in the RARP.

One of the main purposes of this 9tudy was +¢to obtain more
information on the effects of the lsplesentation of a large-scale
labour-intensive ptogramme on the enviroament. Interviews with RARP
workers 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, ssall farm holdings, etc.,
vere the <Central Bureau of Statistics and the Binistry of

Agriculture.

The study has bhighlighted the general labour availability for
the RARP. It also shoved the relationship between BARP vage levels

e
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and alternative wage levels, so that it would be possible to
establish an appropriate wage level for the RARP in order to aveid
a situvation vhere other sectors in the econesy would be adversely
affected by its implementation, Another objective of this study was
to deteraine the average geographical area from which labour could

ba recroited under different relative vage levels,

fe) Qrgapisation apd gsanageeent procedyres. Since it had
been envisaged that the RAEP would function within the existing
structure of the Ministry of Works, it was advisable to make use of
the existing adainistrative procedures as such as would be feasible,

ptovided that these procedures would not interfere with the smooth

runaing of the RARP,
#ork has therefore concentrated on the following areas:
(i) the organisation of the EARP headguarters;

(ii) the setting up of an accounting system, that would s=suit
the requirements of the Ninistry of Rorks as well as

those of the donor agenciles.

{iii) the design of a practical pay systea suitable for large

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

{v) the setting up of a suitable system for the procureaent

and distribution of stores;

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

on the standardisation for the RARF of these issues.
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{£) Health and nutrition. In 1976 an assesseent was made of
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 vas also
established that a clear relationship ezxists bhetween malnutrition
and low productivity, Further studies started i1n 1978 +¢o
iavestigate (1) wvhether a cheap, nutritional s=sgpplecent to the
workers' ordinary diet will result not only in lsproved nutritional
statas but alsoe in isproved work productivity and (ii) hov these

food supplements could be distributed efficlently and economically.

{9) Road design_and perforsapce. The British Transport and
Boad Research Laboratory (TRRL) vas reguested 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 wvas to quantify the level of service
and reliability which may be achieved on road running surfaces
formed wvith the 1locally avallable eaterials under different

conditions of climate, traffic, construction and saintenance,

Initially an inventory was wsade of the rural access roads
zlready built and their perforsance was studied particularly in
relation to the costs of thelr construction and saiptensance. it a
later stage a detailed condition study of selected lengths of road
vas pade, A oaamber of raral access roads were selected for
performance monitoring in order to obtaln performance historles over
a longer perlod, so that +the effects of clisate, tratfic apd

maintenance could be analysed.

In addition to more conventional techniques a photographic
monitoring technique has been used vhereby a photograph is taken at

approximately 30 smette 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 aress of loterest could be monitored
separately and in nmore detall. To determine which compacticn
methods should be used compaction +trials wvera carried ont. The

preliepinary conclusions as regards the compaction of rural access

roads are described in Appendix 6(k).

The results of the TRRL work has beem a clear definition of
the design standards fer the RARP.
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4. SELECTION CRITERIA AND DESIGN STANDARDS

The selection of roads to be constructed in each district is
carried out by the District Development <Cossittee, which is a
project planning and implementation coasittee at the district level,
vith advice and assistance froa the Planning Section of the Ministry
of Works. Proposals for roads to be constructed originate from the
local people vho notify the District Development Officer through
their assistant chlefs and chiefs vhich roads they wonld like to see
constructed. The DJistrict Pevelopsent Committee, which cooprises
the heads of each government department at the district 1level,
elected county counclllors and members of parliament, is responsible

for the initial screening of the proposals.

The following guidelines have been issued by the Ministry of

Works to be used for this initial screening:

{a}) Developpent criteria

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

axist.

ii) Priority should be given to areas vhere other
development programmes are either on=going or planned

for the immediate future.

{iisy Access should be facilitated to sarketing and urban

centres and social services facilities.




™

Techuical criteria

(i)

(11}

(iii)

{iv)

The

The roads should either be unclassified {i.e. no funds
are asade availabple from the HO¥ regular hudget for their

maintenmance}, earthtracks or presently non-existent,

The design standards should be such B0 as to nake
labour-intensive wmethods feasible, In practice this
aeans that the route should avoid areas where big £fills
over long distances would bpe reguired and stretches
which are either extresely trocky or bhave sustained

lengths of gradients exceeding 10 per cent.

The road lenqgth should not be more than 10 kilometres,
except vhere the existing road netvork is inadegqguats and

constitutes a bottleneck to development,

The alignment should avoid areas vhich will require the

construction of expensive structures.

screening im accordance with the technical criteria is

noreally done by the RA%X engineer,

(¢}

Access~ an ite

i)

(i)

The roads sust connect into classified (MON-maintained)

roads of a good starndard.

Where roads bave gualified in terss of the criteria
described above, but conmnect into classified roads which
in thepselves are 3ispassable, consideration should be
given to carrying out lsprovememts on these roads f£irst

under the prograsse.
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Roads wvhich qualify in respect of all above-pentioned criteria
might =till be rejected if they are too close to the ezisting road
network, which would Tresult in a very limited impact on agricultural
development. Another iaportant factor is that coapensation is only
paid for demolished crops. This means that a number of farmers in
the area have to surrender land for the ®right of way" of the
proposed road. Usually +the affected £farmers gladly gave up a
certain acreaga of their land; since thay wera heing provided with
access to the all-veather road network, However, in some cases the
farzrers did not agree +to these terms, which meant that the

construction of a particular road had to be cancelled.

After ¢the initlal screening of the proposals hae been done by
the District Developsent Compittee in accordance with +the criteria
described above, a final list of reads recompended to he constructed
under the BRARP 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 on 1:50,000-
scale topographical =rmaps, The approved list of recomsended roads
together with the maps is then forvarded to the Planning Section of
the RO# Roads Departaent, vhere a pre~construction evalmation 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 Agricultural
officer. The technical viability of the roads and the agricultural
data provided are verified during field wvigits asade by planning

engineerg from the NOW Planmning Section in lizison with members of

the DDC.




The next step i1g +the calculation of an access indicator. This
provides a measure of the relative importance of each road in the
provision of access to aajor soclal service facilities such as
hospitals, health centres, market centres and divisional

headguarters.

This acceﬁs indicator is calculated as follows: each social
facility is given a weighting according to the iamportance attached
to that facility. This is then sultiplied by the distance from the
zonhe of influence! of the proposed road and by the population living
in the zone of influence, i.e. the people w%o are going to obtainm
access to the social facility. The figure arrived at gives am
indication of the lmportance of access to that particular facility.
The access indicator is the total of the figures for all facilities.
The nesad for access to a particular area can be related to the value
of the access indicator. fThus, the higher the access indicator, the
greater is the expected future utilisatjion of the facilities by

pecple in the area under consideration and the more uxrgent the need

for access.

In respect of the design standards of rural access roads, the
Ainistry 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. Conseguently the critical issues to be
congidered wera the quality of the road surface and the adeguacy of

the drainage systaa.

The horizontal and vertical geometric standards were mnot

conslidersd to be critical, since the voluses of <+traffic were

axpected to be low.

t An area surrounding the proposed road, generally delineated by
physical boundaries, vhich would be influenced by the provision of
the acceas road,



Appendix 2 lists the design standards of rural access roads
and shovs the various cross=sections which have been implemented in
the RABP. These cross-sections are adapted to the use of labour-
intersive construction methods in different environmental

circumstances.
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5. P NI ERO T

AT_RARR _HEMDQUARTERD

5.1 Ce 1

ang_contrel}

The systems used in RARP for planning, reporting, expenditure
cortrol and procuresent have been adapted to the existing structures
vwithin 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
reconnendations wmade by the NOW/ILO/NORAD study and the World

Bank /0DM=sponsored Technology Unit.

Az the Programne was financed by a variety of donore, it was
necessary to set up an effective centralised system of physical and
financial planning as soon as possible, A basic planning systen vas
required in order to effectively control the large nauaber of EAR
units., This would ensure that each unit would receive its requisite
supply of tools, equipment, materials, trained personnel and money.
Furthermore, it would enable RAEP 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 wvorking of the planning systest 1t was
necessary that targets in teras of required output of kilomatres of
road vere established. This would ensure that the supply of
resources could be calculated and organised well in advance,
Another prerequisite vas a good systea for planning and reporting at
site level so that a continuous flov of data frosm the units to

o ol A

1 See section 6 and Appendix 5 for = detailled description.




hoadquarters could be established. This would enable headquarters
to adjust guickly to differemt situations:. Por example, it wmight
become necessary to provide aore gravelling equipsent to units
operating ip a certain area to keep up with the gravelling targets

or to adjust output targets for units operating predomipantly in a

certain type of terrain.

There is no doubt that some of the problees encountered by the
staff of the Rural Access Roads Prograsme were due to the fact that
management and control systems had to be developed while the
progranpe was being implemented. The lasson to be learnt here 1is
that any programse of an inrnovative nature should establish
zanagement and control systeas prior to prograsse lpplementation by
execuyting 2 small-scale pilot project, The data and results of this
pilot project should then be evalsated 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 Justifications and sta*ements of accouat befare
they agree to reimburse expendjitures. {Initially +the funds are
provided by the Governament of Kehya.) Also each agency has its own
set of rules regarding the reisbursement of expenditure. One agency
will reimburse a fixed amount per kilometre of road produced; others
will reieburse for the cost of a Bnit; hovever, some will pay for
one thing and not for another; for exaaple, expenditures incurred
for the provision of (semi) permanent base <camps are usually not
reimbursable., The RARP accounting systenm, therefore, had to be
designed to suit the donor requirements., Appendix 3 describes the

vorkings of this systes in detail.



5.3 Procuyresent of tools apd egquipment

Procureaent of hand tools for the RABRP had been arranged
through the existing procuresment systom of the fiinistry of Works.
Orders vere made 1n advance to the Supplies branch of the Ministry.
If the tools vere not avallable tenders were called and subaitted to
the Central Tender Board for contract avarding. Unfortunately,
during the first phase of iasplesentation, purchasez f£for the ERARP
vere normally sade on the basis of price only, vhile other factors

=L

sacCo

as quality and design were hardly comsid
approach waight be quite practical and Justified under noreal
circumstances, it vas not suited to the specific requiresents of the
RARP, since tools for labour-intensive road construction are used
intensively and in Jdifficuit conditions. It vas clear that the
procurement systes had to be adapted in order to ensure that tools
would ba bought on the basis of acceptable =and approved
specifications rather than on the basis of price only. It wvas felt
that, even though +the anit cost would be higher, the purchase of
vell-designed heavy-duty good-guality tools would reduce the over-
all cost to the BRARP no* only as & result of greater life expectancy

but also as a result of lmproved productivity.

The Central Tender Board recognised that the Ninistry of Works
recomnendations on this issue wvere sound: it has been possible to
procure tools of the desired quality and design since the beglnning

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

buring the growth of the Programme a number of lessons have
been learnt in respect of procuresent. It is crucial not only that

sufficiegt quantities of tools and eguipment are available well in

1 These specifications covered vheelbarrovs, shovels, bhoes,
forked hoes, buskknives, crowvbars, axes, sattocks, and handles for
shovels, hoesz, and pickaxes.
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advance but also that appropriate tools of good design and gquality

are provided.

To deteraine the types of tools to be ordered, it iz a
prerequisite to consider the function, use and user of the tools,
fhat will be the function of the tool (digging, loading, spreading)?
9n which type of soil will the tool normally be used? What will be
the physigue of the average user? (Thkls 1s of lmportance as it vill
deternmine characteristics such as length of handle and weight of
blade.) b proper handle is of utmost importance as it influences
the productivitf of a tool. Not only because a tool with an
"appropriate® vell-designed handle is easier to use but also because
its breakdowvn tise will be reduced. “Appropriate® in this context
means that the handle should be adapted to the functlon of the tool.
The hendle of a striking tool, such as an axe for exaaple, 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 manufactuyre and procuresent, the following

general isspes need to be considered:
{i) The quantities of tools reguired.

{(1i) The existing capacity for local amanufacture of the
recoasended tools, in terms of technical and financial
capabilities of local wmancufacturers to produce the

required guantities of good-gquality tools,

{1iiy The scope of increasing the existing capacity for the

local manufacture of tools.

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

vill it be possible to use this existing procurement
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system? If not, should it be adapted to sult the

specific requirements ¢f a large labour-based prograsme?

{v) Will it be feasible to adjust thi=s system in such a
sanner that good-guality tools in sufficient guantities

can be obtained from local sources?

Appendix 4 describes hov the procuresent of tools and 1light

equipsent for and wvithin the RARP is organised and 1lists the tooi

requirements for a RAR Unit.
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6. ELANDING AND SURVEX AT UNIT LEVEL

6.1  Intyoducticn

The RAR engimeer vorks within a framework of guidelines set by
the EAR HQ. These guidelines cover such issues as personpel
patters, accounts, procurenent, egquipment and accommcdation. The
RARP panagement has tried to standardise all the above aspects as
much as possible, which 1s reflected in the standardisation of RARP

accoapodation, offices and stores.

In additlon to the nmore specific isesues amentioned above,
general gnidelines have been established in respect of compensation,
publicz relations, coasunications, theft, and bhandover of

responsibilities,

6.2 PElanping of construction projects -
the init survy

The planning systea of the RARP is based on the assumption
that it should always be possible to spacify the rescurces required
for each unit six wsonths in advance. This means that the
constraoction projec s scheduled to be carried out in the next siz-
aonth period by a particular unit are identified in teras of naAER,
length, apd the esicimated required man-days and finance required.
In order to achieve this, the RAR engineers are required to subait
a priority list and a construction programee for a period of 12
months which should be updated regularly. The surveying and
preparation of roed comstruction projecte are done six months in
advanca. Specific lnformation on the roads proposed to be
constructed ln a particular district are available in the evaluation

reports for rursl access roads. As described inm section 4, these



are prepared for each district by Ministry of Works Planning
Engineers, based at HQ, in conjunction with the Rural Accaess Roads
Engineer, the District Development Officer and the District
Agricultural Officer. This report gives information on agricultural
potantial, population in the zona of influenca and access. 1In
addition to this, each road is briefly described, comaents are asade
or s50il types, river crossings and problems to be expected.
Aligonmonts are mapped on 1:50,000 scale maps. This road survey will
norsmally have been done by the RAR ongineer or hils officer in

chirge.

A5 the area covered by an EAR unit 1s usuvally gulte large, a
zone of first priority for construction has to be selected by the
District Developaent Coumittee. This i= imsportant because the
constructior =ites should be kept as close as possible together in
order to ainispise +transport and commuanication costs and to ensure
that supervision can be carried out efficlently. Naturally, wvhen it
is evident that not enough labour is avallable to carry out several
projects siaultaneously in a certain area 1t is unavoidable to

disperse the projects over a bigger area.

Further isportant issues to be dealt with before detailed
project planning 1is started are the right of way and cospensation.
s explained earlier, only crop compensation for crops vhich have to
be destroyed to allov the road through is paid in Kenya. This mseans
that meetings with the local adainistration and the farmers
concerned have to be organised where these issues are explained very
clearly. When farmers insist upon land compensation apd an
alternative route is not practical, construction of that particular

road vill be postponed or even totally cancelled,




Appendix 5 shovs the existing planning, prograsaing and
reporting arrangesents within tha RARP and describes hov the
overseer, after vork targats have been established by the engineer,
prepares his work programsmes and organlises his labour force.
Pinally, it discusses hov the data on input and output are processed

froa the site through Unit headquarters to the RARP headguarters.




7.1 BRecruitaent procedures for

@#ithin the establishsent of the RARP there are three cate-

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

{a) =of - 2 g

These officials are paid from +the NOW¥ head office regular
budget and are persancntly esployed. Usually they are gualified
supervisory staff. They are not recruited by the RARP nmanageaent
but by the HOW head office. A number of this type of staff vere
temporarily posted to the RARP to agsist with the jmplementation of
the programae and to alleviate the urgent need for higher-gualified

personnel, especlally vhen the programme had just besn initiated.

by « -pa

These officials are paid sonthly, but are pot employed on a
persansnt basis. They can be diseizssed at one aontht'a notice,
although this rarely bappens in practice. Nost NO® staff fall into
this category; clerical personnel, sunervisory personnel, drivers,
plant operators, etc., They enjoy social henefits as stipulated in

the "Code of Begulations® for Kenyan civil servants.

Horks-paid staff have Leen transferred from <the MOW
establishment to the RARP in much the same manner as head-office-
paid staff, However, the PAR engineer can also recruit hils works-
paid personnel from outside the HOW, The candidates can be employed

if ttey are gqualified to hold the position for which they apply.
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Senior vorks-paid staff vwill norsally be recruited by BAR HQ
gince they nmust be recruited through a body called the “Public
Service Coaaission%, vho examine their experience and
qualifications. A problea with the recruitaent of senior works-paid
staff has been that many canrdidates who had the necessary abilities,
willingness and ezperience did not have the educational background
and academic gualifications reguired by the civil service. They
could therefore not be recruited:. RAlthough probably unnavoidable
this is unfortunate since the required attributes for personnel
within the RARP are more related to man-managesment ahilities, the
ability to work vithout supervision and with common sense than to

acaderic qualifications,

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

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

zalary scale.

211 works-paid employees recruited from outside +the Ministry
of Works are recruited on probation for a period of three months.
During this perlod their performance can be assessed and the
employaent <can be terminated without the one aonth's notice

applicable to regular works-paid employees.

(c)  Cagual employees

These are epployees locally recruited for the execution of the
construction works, Thelr wages are calculated on a Qaily basis,
i.es they will be paid only for the days on wvhich they actually

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

are 2o longer cequired.
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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
workers are reguired to sign a contract of employsent vhen they are
recrulted, By sloning 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 avold charges of corruption and favouritisas.

Two systems have been used for selection:

{i) Each candidate is given a nusbered ticket. If 400 candidates
were present each candidate would have a nusber betwesn O and
400, The duplicates of these tickets are placed in a
container froa which they are drawn one by one. The number of
the duplicate is called out and the holder of the original
will be recrulited. The recruitsent continues until all
available vacancies have been filled. It is also pessible to
continue after the recruitsent has heen completed in order to
list the remainder of the applicants on a reserve roll, so
that they can be called by the local adalnistration when

reguired. Hovever, it is often more practical to organise

another recrultzent day.

(11) The number of applicants is counted and tickets are prepared
with ®yes" and "po" inscriptions. The total number of the
fyos" and "no" tickets egquals the number of applicants, vhile
the nuaber of T“yes" ticketa represents the available
vacancles., Each applicant is then asked to plck one ticket
out of the container in which the tickets are placed. Special
care has to be taken that the detalls (name, age and name of
chief) of the successful applicants are noted as soon as he
zeceives hiz "yes® ticket and that the ticket is returned to

the clerk immediately. Thia 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 gquicker than the flrst and is
therefore easier to use, especially when large nusbers of pecople are
involved. However, for the reascns described above, the recrulitsent

has to be strictly controlled in order tc avoid abuse.

Recruitment is done with the assistance of the local
administration. The chiefs and subchiefs are usually enlisted to
arrange the preparation for, and to assist with, the execution of
the recruitzent. Thelr assistance in the preparation consists of
spreading the word that recruitment for a certain project will take
place on a pre-arranged date. On the revrultment day they assist in
the erxplanation of +the conditions of work and help to ensure that
the applicants come fros within the vicinity of the roaé on which
they will be working. This is especially iaportant because the
vorkers will be expected to walk to the site, no transportation
being provided.

It is recommended that the worker be provided, after the
project has been completed, with a statement of the nuaber of days
he worked, his earnings and a written explanation ¢f dedactions
pade. This avoids disputes at the end of the construction period.
foreover, each worker has a right ¢o receive this type of

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

7.2 figtjvation

Notivation of the labour is essential if a labour-based
prograsee is to be successful, ILO studlesz have clearly indicated
that vorkers paid on a plece- or taskrate system produce @ msuch

higher output than daily-paid workers. 1In the early stages of the
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impleasentation of the RARP the labourers worked under a daily-paid
systes. pfter enough data had heen assesbled, taskvork was
gradually introduced and has since then been implemented on most of

the construction activities,

The daily paywent system should only be used when no pro-
ductivity data for the major operations im road construction are
available. Daily vorkers are paid a fired sua for a certain nuaber
of hours of work., But, whilst a reasonable ocutput can be achleved,
provided that supervision and eork organisation are excellent, pro-
ductivity vill always be lov because the workers have no incentive

to increase production,

With the taskyork system a fized daily wage is given in return
for a fixed quantity of work. This means that vorkers are free to
go home as soon as the given quantity of vwork has been done. The
head man in charge of +the worker ensures that the work has heen

completed satisfactorily, before the vorker is alloved to leave the

site,

Taskvork can be given to individuals (bush clearing, top-soil
reacval, ditcking, etc.} or to groups (especially seitable for large
gquantities of excavation). If taskwork 1s given te a greaop of
workers care should be taken that the wvorkers are not in each
other's way and have enough roos to work. The workers should not be
released before they have finished their task (even 4if +this nmeans
that they have ¢to continne after norsal hours of work) unless
unforeseer Aifficulties have arisen {like hard roots, rocke, bad

weather, etc.}.

Tasks will have +to be adjusted whem it is obvious that for
S0m@ IeASONn am average taskrate isg not applicable any loager. It is

easier to adjust taskrates by increasing or decrsasing the nomber of



labourers dolng a certain Jjob rather ¢than by increasing or

decreasing quantities of work.

If a task is correctly set a good worker should be able to
finish it in approximately 75 per cent of the nosinal working time.
Taskwork iz waost effective if the worker can go bose every day to
work for his own purposes or to spend leisure time at hone.
Iaported labeur may not be motivated by getting extra leisure time
since 1t can be spent only in the labour casp or 1lamediate

surroundings.

Piecework 1s a system in which the vorker is paid a fixed suos
per unit of output, e.g. $1 per cubic metre of hard soil excavated.
The workser himself decides how much he will produce and consegqueatly
earn. The payment per unit of output has to be determined very
carefully and should be 4introduced only after enough reliable
productivity data have been collected. To avoid expleitation of the
vorkers, rates should be set in such a wvay that an average worker
vith a good wmotivation (vith this =system he is usually well
notivated becaunse production 1s related to financial reward) canm
earn a daily wage which is higher than the wvage he would get for
working the same ftusber of hours {but less notivated) under the

daily~-paid systen.

The advantages of this syster are that the unit costs (payment
per unit of output) are lower than the unlt costs achieved with

taskwork and that productivity is high.

I+ has not been possible to introduce the pilecevork systea in
the RARP because of adsinistrative problaa=x. 2 npon-fized monthly
vage is usually not acceptable to a governsent agency. Purthermorae,
there is greater scope for corrvpticn because the money is not

provided by the persons vho are measuring the output. These are
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thorefore not financially interested to ansure that aeasuresents are

rade in a correct and fair manner.

Whatover systea is used it is isperative that payment of wages
is made on time and, if at all possible, not in arrears. Delayed
payments reflect bad organisation and cause dissatisfaction among
the workers. Tt wsay not always be easy to aveid delayed payment
vhen vorkers are only paid for daye worked. This is because
paytolls have to be prepared in advance in order to allow the
adainistration time to check them and to release the aoney. This
problem may be overcome however by devising an efficient deduction
systemn and by minizising the time betwsen payroll preparation and
payment as much as possible. (Two pay systess vhich have been used

in the RARP are described in Appendix 9.)

Pinally, the importance of issues such as vorkers-panageaent
relations, occupational safety, gensral working conditions and
welfare facilities should not be overlooked. It is essential that
the site psanagement does everything possible to establish good
relations betveen wvorkers and mapagemsnt and amongst vorkers
theaselves, It should alvays be possible for individuals or groups
of workers to air their problems. The wsanagesent should always
explain decisions. They should also encourage group activities such
as sports and recreation. Weekly site smeetings by Englneer/0I1C,
overseer and headmen can contribute snormously to the establisheant
of good relations and will prevent the aggravation and in many cases

the occurrence of probleas on the site,

To ensure the occupational safety of the vorkers, it kas been
common practice to avoid the conceatration of large numbers of
vorkers in a saall area by =seasuring out individual tasks in a

speclfic area for each wvorker. Pirst-aid kits containing the



necessary iteams to treat injuries are always available in the site
capps. In case of the occurrence of pore seriocus injuriles,

transport to health centres or hospitals is provided after the
Office in Charge has been motified,

ks Tegards general vorking conditions, the vorkers should be
abla to finish their tasks ir & reasonable time, It has been a good
custos 1in many RAR projects to allow the workers to start work very
early ia the mornings, so that tasks could be finished before noodn

- A e o e
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be avoided, The workers can deteraine <their own pace of work,
providing they finish their dajly tasks. Since the workers eaployed
for a particular RAR project always come from villages in the
imsediate vicinity of the site, housing facilities do not have to be
prévided. The managepent ensures that a supply of drinking vater is
alvays available on the site and frequently local vosen can be seen

at the place of work selling various types of food to the workers,
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8. PBEPARATION AND INPLENENTATION OF THE WORKS

8.1 Preparation_fof the works
& ssall camp will be reguired at each construction site
conslisting of accoarodation, sanitary facilities =and storage

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

{a) a 20*' x 10' prefabricated corrugated iron hut for the overseer
in charge. In some cases different sizes have also been used,
depending on the rank of the overseer and customary Ministry

of Works provisions in a certain area;

{b) a 10' £ 10' corrugated iron store for tools, light egquipsment
and cement., In many cases the storekeeper will use this store

as accommodation and then a dividing wall may be provided;

{c) a 4% x 4' corrugated iron latrine; } in some areas 2' x 6!
} structures wers

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

All the corrugated iron structures are constructed in such a
vay that they can be transported easily from one site to another.
They normally consist of a number of panels, bolted together so that
agssembling and dissantling is possible in 2 short period and can be

done by unskilled labour.

After the camp has been set up the overseer in charge of the
construction sita is provided with facilities for the storage of
drinking vater, stationery, simple survey equipsent and toocls and
vheelbarrove sufficieat for the labour force to be employed. On
sose copstruction sites it has heen found wuseful to provide the

overseer vith simple transport, e.g. a bicycle,
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8.2 Constryction »ctjvities

The actual road construction can be broken down intoc a serles
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 grouwp vhich can be carried

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

{a) bush~clearing;
{b) tree and stuap removal;
<) grubbing;
(d) boulder removal or rock excavation;
{a) excavation to fill and to spoil;
if) loading;
{9) ditching;
{h) sloping;
{i} cagber formation;
(1 culvert laying:
(k) construction of scour checks;
(1) comapaction.
The second group are the mon-taskvwork activities:
{a) work at caap;

{b) carrying of water (potable water for the workers);




{c) setting out.

additionally, there are the structural activities such as

drift and bridge construction.

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

tdjusted vhen work is executed elsevhere in different circuastances.

A good assessement of productivity is possible only when enocugh
data has been collected on the site, where construction takes place.,
Nevertheless, the data shows the ocutput per man~day as achieved by
average workers in average conditions in Kenya. They can therefore
sorve as a basis for assessaent of productivity in reasonable

circumstances.,

8.3 gravelling®

A basic target of the Prograsme is that, €for each unit, 4 ka
of road should be surfaced every sonth, The surface layer consists
of gravel 4 s wide and 10 cm thick vhen compacted. This requires
400 a3 compacted gravel (500 a? loose) per ka of road. Assuming 20
construction days per month, thiz zeans that a total of 38 trailer
loads of gravel have to be duaped and spread per construction day if
the target of 4 km is to be achieved, Up to the snd of 1977 only 20

per cent of the nevly constructed rural access roads had bheen

! The actual execution of the gravelling 1is described in
Appendix 7.



gravelled, There vere a numaber of factors that coatriputed to this

discouraging figurest

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

severely delayed;

ib) the average hauling distance from gravel guarry to the site

generally exceeded 8 km, the figure upon which the estimates

ware basged:

{=) the equipsent was gnderutilised, mainly due to apavailability
of spares and welding =guipment. Even when these items were
available at provinclal headquarters they had to bs moved to
the site or the tractor had to be moved to the vorkshop thus

causing considerable delays;

{(d) irexperience of the operators, especially vith regard to the

technique of reversing a tractor/traller coabination;
e) insufficlent gquarry organisation.

To overcome the problems aentioned under (b) and (¢) it has been
decided to provide the RAR units with six (45 hp) tractors instead
of four {75 hp) as orlginally supplied to the first units. This
will ensure (a) that even with longer hauling distances the target
nuaber of loads can be achieved and (b) that a aminisve of four

tractors will always be operztional.

It has been found that the original tractor-trailer
coabination (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 hacling 5

i

t Appendix 8 contains examples of RARP rteport forss for
gravelling.
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tonne trailers nunder the average BAR bauling conditions. It was
considered that trallers with a payload capacity of owver 5 toanes

would gmot be suitable for bandloading and manceuvring on narrow

roads.

Since tractors and trailers have to satch not only in respect
of engine power and payload but also in respect of optimua load
transter, hydraulic pressure and fluid capacity, eye, hook and
couplings, all <these aspacts should be carefully considered before
the purchase is made in order to ensure that the eguipzent is well
patched, Another peasure taken to reduce the bhreakdown time has
been to provide the field engineers with a full range of essential
sSpares. It is also intended that each unit will have its oun

wechanics to carry out sinor repairs and sainotenance,

Courses are organised (i) for tractor drivers, in order to
ensure that they handle and maintain their equipment in a better way
and (1i) for gravelling overseers, 20 that the guarry orgasisation
will be improved. Naturally, on-the-job training of overseers by
engineers oL officers-in-charge resains vital if a vell-organised

gravel operation is to result.

The Transport and Road Research Laboratory have agreed to
provide a matorials engineer and to train & Kenyan materiale
engineer. The purpose is to identify sources of suitable surfacing
saterial using aerial photographs amd other terrain evaluation
techaiques., It is expected that it will be possible to Ilocate
suitable sources of materiai in this sanener and to supplement the
inforsation on sources of gravel that can be acqguired locally froa

HOW maintenance persomnnel, local adainistratior 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 when the
hauling distance becomes too great. In this case there is a choice

betvean the following alternatives:
{a) use other hauling methods;

{b) use other sources of saterial {(i.e. introduce (sobile) rock-
crushing equipment %o crush rock to aggregate). In this way
a Tery good-guality gravel wvith a proper particle size

distribution can be obtained.

) ptovide a gravel surface only where appropriate, depending on
the sultability of the in situ saterial, 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 4if it is obvious that
gravelling will be too expensive although it is necessary for

technical reasons.

SOnn

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
derands much more of the person in charge in respect of initiative,
flexibility, leadership and adsinistrative and organisational

abilities and this implies that this person should be selected vith

care.




Plant operators should be skilled and sotivated to ensure
optimal utilisation of equipsent. If plant operators are eangaged
froa outside the Ministry of Works establishment i1t is esseatial
that they are thoroughly tested before they are eaployed. The Staff
Training bDepartment (see section 9) organises courses for tractor
operators +to familiarise them with the tractor and routine

maintenance procedures to be followed.

The nmotivation of plant operators is wmore difficult to
influeace, It has been found that oparators whe have been engaged
at lover levels and have consequently sore chapce to be proacted are
considerably sore motivated than their higher ranked colleagues. Of
course it aay not always be possible to find suitably gualified
personnel at these lover lavels and this incentive will only last
until +they have reached the upper levels, If it is possible to
introduce bonus payments for good wmalntenance and general

perforaance this should certalnly be consldered.

The gravelling operation is particularly suitable for group
taskvork or piecework.! Although the vorkere can be motivated easily
this way it is essential to mctivate the operators as vwell before

either of the systeas can be implemented successfully.

1 See mection 7.
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9. IRAIBING QOF RARP PERSONNZL

9.1 Plannigg of tralpipg

The Ministry of Works bhas its own Staff Training Departaent
vhich hag been particularly concerned with the trairing of super-
visory persoonel, equipaent operators and mechanical personnel for
the eorxecution of its road maintenance programme, In 1975, a study
was carried out by the Ministry of Works to assess wvhat +training
facllities vere required by the MNinistry of Works ia the period
1975~80. This gtudy assessed the additienal desands placed anpon the

Staff Training Department by the Gravelling Programme and the HRural

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

{{) the nuaber, categories aad levels of additional

personnel to be trained during the peried 1975-80;
(ii) adeguate traiping courses and asethods;
{1i1) the number and qualification of required instructors;

{iv) the extension of the existing facllities of the Staff
Training Departaent;

{v) sources of suitable trainees.
9.2 Organisatlion and coptent of
the trainjng courges

The schedule below gives an outline of “he type, doration and

content of the courses given by the Staff Tralning Degartment,
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Category of staff Duration Ruaber of
of courae staff/course

Officers in c¢harge of construction

units 6 veeks 8
Overseers in charge of construction 13 weeks 1¢
Overseers in charge of gravelling 31 weeks 8
Plant operators (tractor) 2 veeks 8
Larndrover drivers? 1 week -
Lorry drivers? 1l ueek -

t At the time of writing these courses vere proposed but had
not yet started. The required annual ocutpont per year of tralned

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

The training schadule is established in relation to the desand
for supervisory staff generated by the schedule of implementatiosn of
RAR units., Bach unit 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 landrever driver, one lorry driver and one

spare driver,

In order tc¢ be able to provide practical ¢training to
overseers, the Staff Tralning Department is respongible for one RAR
unit, ucder the nominal control of an RAR angincer. Each overseer
trainee rTeceives practical ¢training of nine weeks in the field,

gsupervising on-going construction projects.

The training unit is stationed in a district with a varied
landscape (flat and hilly) and vhere sufficient gravel is available
so that a grawelling team cam operate continucusly. Construction is

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

force of 100 workers.
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in cfficer-in-charge iz attached ¢to +the wunit. He Ais
responsible for the preparation of nev projects, unit adeinistra-
tion, amnd the supply of materials to the sites, This enables the
STD instructors to spend their time on traiming. The courses for
officers-in-charge, plant operators, Arivers and the thecretical
part ~f the course for overseers are run within the existing

facilities of the STD in Nairobi.

The technical content of the OIC courses is a repetition of
the overseer course with additional Jinformation on surveying ana

structiras.

The courses for gravelling overseers were sSet up in

recognition of the importance of the gravelling operation,

The courses for drivers and operators c¢over nain- .nance
aspects and driving technigues., Special attention is given to the

difficult matter of reversing a tractor/trailer cosbiuation.

9.3  Recrujiteent of gujtable trajnees

One of the pajor differences between capital- and labour-
intensive construction methods 1lies in the type and quantity of
supervisory staff required. The handlirg and adeministration of
large numbers of casual labourers requires a different approach to
organisation and management. It also reguiraes dJifferent attitudes
from the supervigory staff - from engineer to overseer = who axre
responsible for the efficient use of a nembper of aachines and the
large labour force, HMan-management and leadership abilities become
very important, especially for officers-in-charge and overseers who
have to work with the labour force in the field. BEngineers need to

be reoriented towards the specific probless of jabour-~intensive road
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construction s0 as to become more awvare of the possible alternatives

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

The Kenyan Goverament has recognised the dipportance of a
proper training at every 1level. Several young ¢graduate Kenyan

engineers have been and are rumnning rural access roads onits,

Por officers 4in charge of units there have been three

different sources of recruitment., #any good candidates for cofficer
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ke problem
with a nuwber of these persons has been that promotion to a rank,
suited to an official carrying so wmuch responsibility, bas been
difficult in =wany cases, Problens arise because ¢the persons
involved 40 not have the educational gqumalifications required by the

Governeent for a particular rank.

It has been decided, therefore, to try and recrult suitable
candidates wvho do have the required gualifications from the Kenya
Polytechnic. These "inspector roads trainees™ wouid be glven a more
thorough  practical training in labour-intensive c¢onstruction
technigues, so that they can be prepared teo take over as officers in
charge of RAR anits. Officers in charge with required
gualifications have also been provided by various volunteer
organisations. To obtain the necessary background knovledge and
experience these volunteers have a familiarisation period in one of
the on-going nnits where they study the available technical nanhuals

and course manuals for offjcers in charge and overseers,

Overseer trainees have generally been recruited from the ranks
of headeen within +the ongoing units of the RARP, staff already
enployed by Lhe Ministry of Horks Malntenance oOrganisation and/or

the “Rational Youth Servicew.
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Before a headman can be selected to attend a RAR overseer
course he has to have had a =inisum practical experience of one
year, Selection depends on the results of a technical and language
test and the recommendations of the officer im charge and engineer,
Candidates from the Hational Youth Service or the Binlstry of Works
Maintenance Organisation, who shov the correct attitude towards the
RARP, have to have an experience of at least three moaths 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 driving licence, are norinated by <the rural access roads

enginsers to come for training at the Staff Training Department.
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10. MAINTENANCE OF BURAL_ACCESS_ROADS

The maintenance system that has been adopted for the roads
constructed wunder the BRARP is particularly interesting in that it
relies on labour-based methods. Contracts are given to individual
vorkers to amaintain a certain section of road for a fixed amount of
mon2y. The contract stipulates that payments can only be made 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 impediately after the road, or a
section of the road, bhas been completed. In general, the workers
are former employees of the RAR construction unit. It 1s ensured
that they live in the immediate vicinity of the section of the road
they are to maintaia, Consequently, no transport is required end
they bave a knovledge of road construction and of the standard te
vhick the road has to be smaintained. Moreover, it vill be possible,
since the workers are known to RAR supervisory staff, to offer the
contracts +to those workers who have shovn both responsibility and
diligence during the construction period. an additional and perhaps
gost important advantage is that it is known £Ep the surroundings
which worker 1is responsible for the maintenance of a particular
section of road. In this way, he is likely 4o come wunder social

pressure if he fails to maintair this section,

This wmaintenance work snould be carried out' as and vhen
regnired. Major repairs, hovever, such as the replacement of broken
ctlverts or the repair of washouts, are carried out by a special
taskforce oxganised by the officer-in-charge or the BAE engineer.
If such major repairs should be necessary it iz the duty of the
ezintenance wvorker to inform the local authorities, who in their

turn are expected to infore the RARP maintenance staff. According
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to the requiresents 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, handraamer, file and wheelbarrow,

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

his own farwm.

The workers 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 neglect by the worker payament is

withheld until the deficiencies are rectified.

The inspection of the roads and supervision and paywent of the
vorkers is the responsibility of a maintenance imspector or officer-
ino-charge, vho under normal circuastances should be able ¢to
supervise the majintenance of approxinmately 300 kilometres of road,
depending on the average distance of his base camp froa the roads,
He is assisted by a clerk who handles the administrative work

required (payrolls, etc.) and iz 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 systea is
vell suited to, and had been adeguate for, the proper maintenance of
the cospleted rural access roads, The systes can alsc be adapted to

future demands, in relation to increased traffic volumes. It would
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be possible, for instance, to reduce the length of road to be
maintained by one wvorker in case of an increase of traffic.
Prequent Jinspection tours, goed supervision and a strict control of

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

be successful,
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1l. GCORCLUSIONS

11.1 Ef t 1}
and u he eas
[ 1] eaent
a + -] n

For the construction and maintenance of the rural access roads
the BRARP makes use of the local under- and unemployed rural labout
force. The table below provides details of the employment created

by the prograsee up to 31 March 1979,

Number of Teotal labour Number of km Number ¢f super-

Year! Units enployed constructed visors esployed
eperating (nan-years) {man-years)
1974~75 1l 270 25 5
1975-76 3 810 79 15
1976=-77 6 1l 620 271 30
1977-78 17 4 590 671 as
1978=-79 28 7 Q0O 1 235 140

t Prom 1 July to 30 June.

In addition, omne contractor per approxjimataely 1.5 km of road
is engaged on a permanent basis to carry out routine maintenance
activities (see section 10 for a dJetailed description of the
systea). By early 1979 some 7,000 labourers were soaployed in the
construction aunits, while 525 4individual maintenance contractors
were maintaining the completed roads. When the Programme is fully
operative (42 units) it will provide eaploysent to some 12,000
workers, 250 supervisors, 150 a3ASONS and carpenters and
approximately 300 drivers and tractor operators. Most 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 betterlent and maintenance

programse (section 2j.

The growth rate of the rural labour force in Kenya bhetween
1970 and 1990 is estipated to be ahout 2.7 per cent (the rural
labour fotce 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 betwveen the ages
15 te 59 years of 113,000, the average annual casual labour
requirevent of a fully operative RARP will represent approximately

1> per cent of the average annual jgcreage of the rural labour

force,

In 1980 the 12,000 vorkers would represent 0.4 per cent of the

total tural labour force,

Naturally, the 3impact of the RARP labour recruiteent at the
local level should be considered within the context of other rural
employnent opportunities. The sample survey of the EAR workers
carried out by the labour supply study staff showed ipter alia that
sope 60 per cent of the interviewed RARP workers had previously
vorked off the farms. Moreover, most of those who bhad not
previously worked were youngsters who had recently joined the labour
force, The mnmost recent employment of approximately 37 per cent of
the workers had been in agriculture, The remainder bhad been
aenployed in various urban or non-agricoltural activities.
Approximately S5 per cent of the RAR workers inie:vieued intended to
return t¢o their smallholdings when +their RAR eaployment ceased.
Most of the remainder intended to look for new jobs.

! The figures used here are derived from the "RAR labour supply
study” and origipate froe the Central Bureau of Statistics, Ministry
of Pinance and Planning, Governaent of Kenya.




As regards the effect of the RARP on the agricultural
activities in the areas wvhere the Programee is operative, a detalled
exadination 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 mals
labour force available within 2 ka of the road applied for BRAR
erployment. At five of the sites, the nuabers of applicants from
within this 2 ka area represented 5 per cent or less of the total
male labour f£orce. At only one site vas the 10 per cent figure
exceeded, The workers coaning from within this 2 km area represented

about 30 per cent of the RAR labour forece.

The RAR workers travelling aore than 2 ke are drawn from a
such larger area and represent therefore a much sagller proportion

of the total labour force available in this larger area,

One can conclode froa the evidence, therefore, that it is
unlikely that the RARP would cause severe labour shortages for other
econoaic activities. It is onore 1likely, and indeed this has
occarred already in several cash crop farm areas, that the labour

requirement for agricultare will 1limit the supply of labour for the
RARP.,

Characteristics of RAR workers
The BAR workers fall within five main categories:

1. Workers froe families with smallholdings vhere no hired labour
is employed and where the wvorker has had no off-farm

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

labour forcej,

2. Aorkers from families with szmallholdings, who have held off-

farm enployment during the last 24 sonths (35 per cent of the

labour force).




3. Fara owners and employers of hired labour who 4o not search

for off-farm eaployment {11 per cent of the labour force),

4, Fara owners and eaployers of hired labour who search for off-

fara eaployment (3.5 per cent of the labour force}.
Se Landless workers (5.5 per cent of the labour force).

For 36 per cent of the workers in the first category, 1t
appeared that in their ssallholdings the family labour availability
was over twice the labour reguireasent. Therefore, it wmay be
concluded +that +the loss of their contribution to the farm output
would be very low. The second category vas assumed to comprisa of
seekers of off-farm employaent. For this category as well, the loss
of agricultural production was estimated to be low, The third and
fourth categories f£ind it wvorth while to hire labour wvhich iaplies
that the agricultural output produced by these workers must be
higher than the hired wvorkers' wage rate. It is unlikely in +this
case that substantial losses in agricultural production will occur
because these categories of workers have takem up employsent with

the RARP,

For the last category of vorkers the EARP simply constitutes
an addicional emsployment opportunity within the existing rural
labeur market. Moreover, the smnall number of landless labourers
vorking on the project means that those vho will Aderive the post
benefit froa the roads, the small farmer, ar? also aost involved in

their construction.

Sumsarlsing, the evidence of the study clearly suggested that
the loss in agricultural production, even within very limited areas
around the road site, vould be saall. Furthersore, the projected

upvard trend in the gize of the naticnal labour force and population
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suggest that labour availability for off-fare esployment in rural
areas will Aincrease in +the future without conflicting with
agricultural production to a great degree, floreover, the RAEP
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 and +to
onsure that the road construction benefits those who live close to
the road, two policy measures have been adopted: first, the use of
migrant labour is discouraged; second, the wage rates are kept
sensibly lowv, This means that vhen a labour shortage occurs the
project 1is postponed. If it is not possible to obtain the nuambers
of vorkers required even when agricultural reguireaments are low, the
project is abandoned, These shortages of labour have, hovever,
occurred in very few areas, imeplying that 1in most areas the problea
is under-empioyment of labeour, 1In this respect, it should be noted
that the availability of labhour 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 BARP offers "half-tige” eaployment wjithin the locality, it
provides an excellent additional employment opportunity te the

people living in the small rural localities.

11.2 Relevagce of the BARP to labour-based
Eoad constiruction projects elgewhere

The previous sections have shown the methods which have been
epployed within the RARP to overcome itz admiplstrative,
organisational and management probleas and have described the types
of technical assistance provided to the Government of Kenya. The
appendices describe, in more detail, the various systems and

procedures developed during the course of lsplementation of the
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Programee, It should be recognised, however, that the successful
implemontation of this large-scale road construction prograsme could
not have been rTealised without the cosmitement and support of the
Government of Kenya and, in particular, the Hlaoistry of Works, which

is responsible for its execution.

It vas alvays felt that the knpwledqge and experience gained in
the implesentation of the RARP could be applied in sisilar projects
alsewhere, The relevance of the Programme In this respect was
particularly demonstrated vwhen, in Hovember 1%78, the ILO in
collaboration with MOW¥ 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 BDotswana, Bthiopia, Gaabia, Sudan, Togo and Zambia,
wvhese participation wvas financed under the TILO/NORAD Prograase of
Technical Co-operation betwean Developing Countries, a second
Ethiopian and four 1Indonesian government officlials attended,
financed by the Ethiopian Government and UNDP Indonesia
respectively.

The participants had the opportunity of visiting on-going
projects in selected areas 1in the field and to discuss practiecal
problens of organisation and administration with the field engineers
and supervisory staff. At the Programme's headquarters in Wairobi,
various papers were presented describing the inceptior, development
apd progress of the RARP and discussing 1its aethods of tralning,
raintenance, nanagement and organisation., it the end of the study
tour the partliclipants appraised the Programsme in a brief evaluation
report and discussed the possibllities of implesentation of sisilar
projects in their own countries, Sumnmarising these reports, it may
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 worke ministries vere considered to

be the major impediments to the introduction of labour-intensive

methods in roud construction.

This last point particulariy desonstrated the usefuless of the
study tour, since many engipeers (including some of the participants
prior to having seen the programme at wvwork) are convinced, unless
shown otherwise, that labhour-intensive pethods are inferior in teras
of guality and productivity. High wage rates and the aon-
availability of labour in some areas were identified as constraints
in some of the reports, although 3t was realised that the
iapleaentation of appropriate technology does not mean that labour-~
intensive construction methods should be used at all costs, but only
vhen their use is econoaically and technically Justified., There was
a general feeling that the use of labour-intensive construction
mnethods can be very advantageous to developing countries provided
good organisational, adaministrative and +training systeas are
established. The RARP had deaonstrated convincingly that, in Kenya,
it had been possible to construct low-cost, good gquality rural roads
using these zethods. It had also shown that the use of this
alternative technology had led +to a considerable reduction of
foreign exchange costs and an optimal autilisation of local
resources, Flpnally, it was indlicated in several of the reports that
the right type of technical assistance, aimsing at the provision of
the infrastructural requirements necessary for an affective

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

In 1979, the IL0 will provide technical assistance in the
isplementation of labour-based rural road construction and

maintenmance projects to the Governments of ®ihiopla, Botswana and




Hozambigue. PRNaturally, it will not bhe possible to +transplant the
methodologies practised within the RARP without adapting these to
the conditions prevalling in these countries. UHevertheless, the
Kenyan experience has provided an extresely valuabdle background to

vhich country specific approaches cam be related.

Another important feature of the Programme is that it bhas
shovn in which areas further research i1s still required. For
example, it has becomse clear that traditional tools and equipment
mainly used for agricultural activities are often not sulted to the
different requirements of heavy construction work, uvhere <they are
used eoxtensively and under difficult conditions. However, in order
to justify the higher purchase costs of well-designed good-quality
handtools and equipment, it will be necessary to determine the
extent to vhich the productivity of labour is influenced by their

uge and to guantify the greater durability of these tools.

The successful use of tractors and trallers in the gravelling
operations has demonstrated that this form of "intermediaten
equipaent can be eominently suited to this type of work, provided -
that their design 1s adapted to their use 41in road comnstruction
operations. It would seem that there is great scope for the
introduction of other forms of intermediate eguipment in road
construction, using either human, animal or engine power. The use
of such devices may well lead to a further increase of productivity

and thereby <further increase the coapetitiveness of labour against

aachinery.

It may be concluded from the above that the potential for the
developaent of an alternative, more appropriate, technology in road
construction is great and that there exists a considerable interest

in other developing countries to iaplement such a technology.
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Many obstacles stil)l 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
commitaent at the highest level for the implementation of the amost
appropriate technology is indispensable. Purthermore, it will be
necessary tc create an avareness awpong planners and engineers that
alternative technologles exist, and that a choice of the most
appropriate techmnology in the planning design stages of construction
projects is a prerequisite, if these projects are to have a aaxisus
impact on the environment vhere they are executed., To produce this
awvareness, educational curriculae in technical schools and
universities will need to be adjusted to reflect the serits 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 iamplications for all phases of the conatruction
process. f§hen the use of labour-based construction asethods is
considered, the design and the =ystems of planning, management,
training and adsinistration will have to be modified and related to
the eaploysent of large numbers of men rather than to construction
with a limited nuaber of sachines. When an 1integrated aix of
labour~based and equipment-intensive methods is considered to be the
most appropriate approach, the working techniques and adsministrative

systems will have to be orientated towards the use of this “aixedt
technology.

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

well as the capacity to prograsse, organise and wmonitor the
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construction activities are essential and training programmes should

epphasise these aspects.

Sussarising, it is clear that +the diaplesentation of more
appropriate technologies in the road construction sector will
require support fron the highest level and a <f£lexible appreach +to
seeaingly familiar probleas. More information and a differemnt
approach in education and training of engineers and planners are

naadad = rod nea

[
2]
tr

ude tovards the use of
alternative technologies. Fortunately, the RARP has contributed

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

construction methods can be viable and compatitive,
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ATION®

1.1 The centralised structure

The actnal execuation of the vorks carried out under the EARP

is the responsibllity of a senior saoperintending engineer whoe is
agsisted by twvo superintending engineers, based at headquarters, who
are responsible for the units operating in East and West Keaya

respectively.

The superintending engineers form the 1ink bhetween the RARP
headguarters and the fleld staff., They are responsible - within
their particular region - for the iaplementation of +the planning,
technical, adainistrative and reporting standards of the RARP. They
monitor and co-ordinate the work of the RAR engineers aand inspect
the ongoing construction works during inspection tours. Thelr

specific duties are the following:

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

arte iaplemented on a programee-wide basis;

{b) to monitor the effective use of planning and reporting systexs

for the RARP:

{<) to ensure that the systems of procurement and the supply of

resources to the RARP field units work effectively;

{d) to provide assistance and advice to the BARP field engineers

on the implementation of the Programae.

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

! Charts visuvalising the structure of the RARP headquarters and
field organisation are attached to this appendix,



- 72 -

preparation of guarterly reports to donors relating to  the
disbursemsent of funds. Each of the superintending engineers is
assisted in his duties by an assistant construction engineer who has

been made available to the BRARP under +the ILO associate expert

schena.

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 impleaentation of the
financial and procurement procedures related to the Prograsme, and
liaises wlth <the chief superintending engineer and the chief

englneer {roads) in all matters of policy.

The day-to-day running of the ERARP head office, accounts
section and stores section of the RARP is the responsibility of an
axecutive officer, an accounts assistant and a supplies officer

respectivaly wvho report directly to the senior superintending

enginesr.

The executive officer is responsible for the handling of
perscnnel matters for staff eaployed at head office and the
recruiting and discharging of staff in liaison wvith the personnel
section of the Hinistry 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 Governsent of Kenya regulations are being
adhered to. The accounting and procurement systeas are discussed in

detail in Appendices 3 and 4.

In addition +¢o the wmanagerial and adesinistrative staff
sentioned above, a mechanical enginger, based at RAR headguarters,
is respornsible for the intreduction of effective vehicle and plant

servicing procedurss in order to maxiaise vehicle and plant



avallability. In this context he 15 expected to determine the
service life of parts such as fan belts, hrake lipings, etc. so that
these can be teplaced during planned servicing rather than after
failure. Furthermore, he co-ordinates the maintenance and repair of

the RARP eguipment.?

In the fleld, the Rural Access Roads (RAR) engineer is
responsible for the usual duties of £inancial adasinistration,
planning, prograsming, approval of alignments, procuresent 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, or=the-job training of
supervisory personnel and the implesentation and organisation of an
efficient waintenance systen, In short, bhe is wvorking as a
comtractor, consultant, instructoer and accountant, Since all the
apove-pentioned aspects are of equal iasportance 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 im charge {(0IC)

The day-to-day running of the units is the responsibllity of
an officer in charge (01C).2

In practice, most 0ICs have been recruited from the overseer

ranks after recomaendations by their respective engineers.

- .

1 The average equipment holding per RAR Unit is: 1 Landrover, 6

tractors, 8 trailers, 1 flat 1lorry and 1 pedestrian vibrating
roller,

2 The =most senior level of supervisory staff.




Special courses for officers in charge have been organised by

the Staff Training Departaent of the Ministry of Works (see section
9)'

The officer in charge is expected, wvwithout engineering
supervision, to deal with the survey, the enmployment of casual
personnel,! <the procuremeent and adsinistration of stores, the

programming control and reporting of construction vorks, and the

efficient organisation of logistics.

BEe should also be able to advise the gravelling overseer on
the sultability of gravel materials to bo used and on other matters
related +to soll technclogy. He submits a detalled monthly progress

report? on all the above issues to the enginaer,
oyergeers

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 Jlabourers with the
assistance of one headmwan per 20 labourers. He is alse responsible
for the preparation of daily work progragmes and site reports and
for the administration of personnel and stores under nis charge.
Erasples of the standard forms used in the RARP for the above can be
found in Appendix 1.

ficadpen

The overseer 1s assisted by a nuaber of ™gang leaders® or
“headaen®, normally one per 15 labourers. Thase headasen supervise

the work of their particular gang in respect of output and

S

1 In gSomo cases this will be done by the englneer.

2 An example of such a monthly report canm be found in Appendix
8 (BAR form 6).



-15-

standards, They are expected to execute the dally work programme as
prepared by the overseer, to report the daily progress and to manage

their group of workers withont faveouritise,

In addition to the supervisory staff, each onit has one
general storekeeper, three or four casual storekeepers, one

carpeniter, one mechanic and at least one mason.

The gemeral storekeeper handles the issues and receipts of the
unit ovain store, while the casual storekeepers deal with the stores

on the separate construction sites.

The mechanic takes care of ssell repairs and saintenance of

the equipment.

The casting of concrete culverts is carried out away from the
construction site, A mason with 2 number of cesual labourers is
respongible for thig operation. In some cases the engineer may
decide to have one centrally located site with facilities such as

running water vhere all culverts for his units are cast.

1.2 Ihe decentralised gtrycture

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

vould be decentralised in order to:

1) provide the basis for the implementation of the better-

pent aand pmaintenance programme which the RARP will

eventually beconme;

{ii) provide a more effective supervision to increase the

efficlency of the field units,

In this situation the headguarters staff vould coaprise one

prograsse co-ordinater and one construction engineer. The
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responsibliiity for the co-ordination of the RARP at the provincial
level would he delegated to "Divisiocunal Engineers". Six such posts
vould be established at the various Provincial Engineers! Offices.
The posts would be filled by experienced RAR engineers of proven
ability. The Divisional Engineer would iaitially be responsible for
the BRAR comnstruction and maintenance work as well as the field
adpinistration in his division. Gradually, with the augaentation of
the length of completed roads, the Divisional Engineer would set up
2 wmaintenance organisation, independent of the field engineers.
These would, from then onwards, be solely respongible for
construction activities instead of for emaintenance as vwell as
construction activities, as had been the case since the start of the
progranme. This malntenance organisation would initially
concentrate on the maintenance of completed Rural Access Roads but
could by degrees be enlarged to include the mwaintenance of the

claseified minor road network.

Each Divisional Engineer would have the following staff at bis
disposal:

(1) an inspector mechanic ln charge of a service teaa of

several mechanics;

{1i) adeinistrative staff to handle the accounts, records and

stores at the provipcial level.

The length of time that the %field superviszor®" posts would
still be occupied by expatriate engineers would dJdepend on the
availability of suitable candidates either from the FKenya
Polytechnic or from the University of Rairobi, At unit level (from
01C downwards) the organisation remains similar to the organisation

described above (see "cantralised structure%).




Orzanisation Chart Headgquarters
Centralised Structure (to July 1979)

Ministry of Works

]
Permanent Secretary/Pnginesr in Chief

' T
Deputy Engineer in Chief 222!#I.Peraegs£ﬁ Secretary
7
Chief Engineer (Roads) Under Secretary

Provinciai Engineers Staff Training

General Administration
Department

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

] 1
Gravelling Programme Rural Access Roads Programme Senior Supt. Eng. lannin
]

Senior Supt. Engineer (RAR)
¥ ]
Supt. Engineer Supt, Engineer
construction East) {construction West)

-LL—.

Ass. Conatruction Eng. Aes. Construction Eng.

[ | L} [} L LJ Ll L LJ L T L) T g |
RAR Enginecrs RAR Enginsers




Organisation Chart Field

RAR Engineer Centralised gtructure (to July 1979)

RAR Engineer's HQ Staff
Executive Officer

Accounts clerk, Messenger, Watchmen
Typist, Driver, Storemen

Fayclerks
Ly T ’
Unit 1 Tnit 2 Tnit 3 Unit 4
Officer in Charge
Stores
Recorda
| | | | {
General Staff Culvert manufacture Construction site 1  Construction site 2 Construction site 3 Gravelling '
I i |
Mechanic Mason Overseer Overseer Overseer Overseer Eﬂ
Carpenter '
Storekeeper Labourere®* Storekeeper* Plant operators
Survey ass. I I — 1 1 %
Lorry driver Gang 1  Cang 2 Cang 3 Gaﬂg 4 Storekeeper
1 ] *
Hason Headman * Headman* Headman* Headman* Roller operators
T T T
Labourers#* Labou}era Labourersa Labourers

Sit%(spreading) QuarTy
Headman#* Headman®*

Labourers®* Labourers*

Note t 1) Labour will be employed as required, but the total number of

casual labourers per unit should not exceed 300
2) At the RAR Engincers' HQ normally one payclerk and one storeman
per unit is employed.
*Cagual



Organisation chart II RARP

Decentraliged Structure (to be effective from July 1979)

Sen. Supt. Engineer/Programme Co-ordinator

Construction Engineer

Accounts

Suppliesn
[Gen. Admin

I T T T !
Div. Enﬁ. Div. Ens. Diviaional Engineer Div, E“ﬂ’ Div., Eng. Div. Eng.
Ine Ector Orfice'Hanager
iMech.f
[ 1] L}
Accounts Stores  Recopds

¥ L] "
Service Tear Stores Repgords
*

T
Field Sup. Pield Sup.

Field Supervisor

F
Pield Sup.

¥ 7
Unit I Unit II
e

Officer in charge Qfficer in Charge

Office Manager

Accounts Stores  Recdrds
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RESIGH STANDARDS OF RUBAL ACCESS ROADS

Guldelines prepared by the AMOW in respect of design of rural
access roads stipulate that a grad--ut of 11 per cent should not be

exceeded and that wvhere a gradlieamt of 11 per cent is considered

neceseary this gradient shoueld not be exceeded for

ore than 100

metres continuously.

The einisum radius of horizomtal curvature is 15 setres and

the pinimum desirable radius of horizontal curvature is 30 aetres.

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 4arains
stesper than 5 per cent should bhe provided with scour chacks and
fregqunently-placed aitre drains or culverts according to the terrain

and gradient.

For less than 30 vehicles per day the width of the earth-road
formation 1s 4.50 aetres as shovwn in the attached cross-section. It
hovever the traffic is expected to be more than 30 vehicles per day
a wvider formation of 6 ametres is considered Justified. In
sountainous terrala wvhere cuts are greater than 2 wmetres the
earthworks are ainimised by the reducing of the forsation width to
3.5 wmetres (see cross-section III), Passing bays will be provided
within sight distance of each other and the length of these sections

constrycted according to this cross-section is kept limited.
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Standayd formation
Sidecat
Eabankment

side drain
Side draic in sidecut

mation
Standard
Sidecuts
Eabankasent
peep cut (height over 2 m)

Camber of running surface

fidth of gravel course

Depth of gravel (compacted)t

Depth of side drain belox
horizontal excavated level

Depth of side drain helow crown
of road

Miaimue diameter of culvert pipes
Minisum gradient of culvert pipes
maxipua gradiemt of cuivert pipes

ca

shoulder included

1 Rhile the normal graval thickness is 10 c¢m coapacted, on
very poor natural soils this thickness may be doubled to 2¢ cn,
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STANDARD CROSS SECTION H
CUT AND FILL
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STANDARD CROSS SECTION v N
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DEEP CUT
_r
Ve
e
1
/ / hz = 2.00m g
e '
yd
 3.50m L
5%, / L
mo -
o0m ,
Mirimum o
SCALE:~ 1: 50
NOTES:

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

of each other.
Height of cut more than 2.00m.

Orain: ¥2 culvert or trapezoidal drain.




STANODARD CROSS SECTION V.
EMBANKMENT
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ARPENDIX 3

EXRENRITURE CONTROL _AND REINBURSENERI_PROCEDURES

Fands 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 Authoxitye,

The Departsental Expenditure Authority is intended to cover
all unit running costs with the exception of the purchase of tools,
plant and vehicles. These itesas are purchased by EAR headgquarters
and delivered to the units. Funds are noreally lssued guarterly to
each unit., Only in very special circuastances vill additional funds
be issued, e.g, wvwhen a base capp is being constructed or a major
struocture is reguired. In these cases, approval froer headguarters

must be obtalned before the construction work is initiated.

In order to exercise control over the expenditure of the
alloccated funds, the RAR engineer maintains a record of all
liapilities and expenditures incurred in an approved form of vote
book. This vote book 1s written in duplicate on a wmonthly basis
vith a separate record for each account nueber (each unit has its
own account number for construction activities and another for
waintenance activities), At the end of the amenth, 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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After examination by the RAR engineer both coplies are signed
and the duplicate copy together with copies of all payment vouchers
and invoices in respect of expenditures incurred during the month is
forvarded to RAR headquarters. The information serves as a basis
for the reisbursement of funds by the donors to the EKenyan

Governpent.

h speclal 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 the
financiny agency and a nuaber representing the type of expenditure.
For example, the code C-80 would relate to an expenditure
reimbursable by the Netherlands (C} in respect of tools (4). This
expenditure code is endorsed on 2ll payment vouchers and recorded in
the expenditure ledgers which are kept at anlit headguarters by the

RAR enginesr,

The expenditure is suhdivided 1into nine categories: staff
vages {(monthly-paid esmployees), casual vages (daily-paid empleyees),
equipoent, tools, construction materials, accosmodation materials,

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

Every wonth coples of the expenditure ledgers together with
coples of all wouchers eand invoices in respect of expenditures
incurred during the uwonth are sent from the units to RAR
headquarters. After these documents have. been checked, the
headquarters accountant prepares a final experditure ledger for each
nait., This ledger shows not only the expenditures as reported by

the @angineer but also all expenditures incurred at headguarters for

this patticular unit.?

1 Normally all expenditure for tools and equipsent 1= incurred
at headquarters and not in the field,
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Each unit has its own financial file at headquarters, in vhich
all accountable documents relating to +that wunit are kept for

reimhursesent purposes. The following  docurents 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;
@iy the expenditure ledger praparedfhg the RAR engineer;
(iii) a monthly expenditure control record;

{iv} all corresponding vouchers including copies of the
procyrement documents used at headquartess for the
procurenent of tools and eguipsent for the unit in

question during that partjicular quarter,

Suamaries of a;l expenditure incurred for each unit, in wvhich
a breakdown of expenditures is given according to reilsbursement
codes and chargeability, are ¢then prepared by the accountant.
¥hilst thase summaries are accepted by most of the donor agencies as
being sufficient proof and documentation of expenditures incurred,
an agnnvwal audit of accounts by the 2uditor General is still
regquired. A different system 1is used for one agency, which
reimpurses a fized asount per kilometre completed. This fixed

amount is recalculated annually to reflact actual costs.

Issue of funds

The issue of funds to an EAR engipeer does not relieve the
provincial engineer of his respomnsibility for the proper control and
accounting of these funds, However, whllst in respect of the

saintecance organisation the provincial engineer can effectively
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control his senior staff and the funds entrusted to them, this is
mors diffieult in the case of +the EKARP. Although the programmae
functions within the MNOW structure, it dJdoes have a measure of

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

foliowing:

(i) The RAR engineer reports bis expenditure direct +to BRAR
BQ with a ginimus delay ard forwards his“aun accountable

-

documents.

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

the donor reguiremen’s,

(iii) As the RAR encineer is responsible for the majntaining
of the FiR expenditure ledger and the reporting of his
expendicures to headguarters, he has his own accounting

persmhnel vhich is directly responsible to hiam.

(iv) The head office of +the ERAR eongineer is usnally not
located in the same place as the provincial headquarters

vhere all other accounts are kept.

{v} The adainistration and paysent of large npoabers of
casval labour (12,000 divided over six provinces) is
diffarent from the administrative and payasent procedures
establlshed for the “regular®™ NHOW Bmaintenance staff,
sainly because the casual RAR staff is recruited and
1aid off within short periods and i1s pald only for the

number of days worked.

For these reasons the provincial engineer is in a difficult position
as regards adeinistering and panaging the RARP fuands. It is
expacted, however, that the creation of the Ddivisional Enginesr

posts within the provincial ergineers' offices will contribute much
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to the improvement of RAR funds administration at the provincial

lavel.

It goay be concluded from the above that the iaplications of
the implementation ¢f a large labour-based programme are many and
that 1t is extremely iamportant to adapt or change existing adpini-
strative and organisational structures to suit the specific
requirements of a iabour-based prograame prior to its initjiatien.
Hovever, it should also be recognlsed that changing existing systens
car create many probless, 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 tipe must

ba allowed for agreeing with the appropriate authorities how they

are to be effected,
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PEOCURENENT

The procureaent, storage and distribution systems for the RARP
have been organised as fellows: a store has been set up in Nairobi
from where the supply services to the field are arranged, After
tenders have been approved by the Central Tender Board, the items
grdexed will be asupplied to this store either through the Supplies
Branch of the ¥inistry of Works or direct from the suppliers. All
itens received are checked, recorded and stocked in this store until
they are required in the field. 1 minimue stock level and a sinimun
re-order quantity have been established for each ites. These
ninisam stock levels consist of the average monthly total issues
sultiplied by a lead tize in months., The lead tipe for each ites
varles accordiny to +the tiae requiraed to order and receive this
particular ites. Re-order gquantities are at least one year's

estimated requirement.

In order to avoid stocks running out it is extresely important
that the above procedures are strictly applied so that tenders are

advertised and orders are placed timely.

The following handtools are regquired to rum a unit, employing

approximately 300 casual labourers:

shovel 200
panga/bushknife 75

hoe 200
forked hoe 125
Eattock 75

m2son haseer 25




age 25
pickaze 75
rake/spreader 50
crovbar 25
sledgehaaner 25
vheelbarrow 50
earthrammer 25

It should be noted that these figures are average requirements,
based on Kenyan sxperience but that, depending on s£o0il type and
local customs, reguirements may vary. Only the amost ipportant tools
have been included above, but it vill be necessary to procure saall
numbers of bowsaws, hacksaus, tape seasures, spirlt levels, buckets,

uniforas, as well as a large amount of stationery.

ks noted above, the central store at RARP headgquarters should
alvays contain sufficient quantities of +tools to aeet the
requiresents of the established upits. During the first years of
the laplementation of <+the RARP, however, the procurement of the
desired guantities and gnality of tools was problematic. This bas
meant +that in some cases the purchase of the hapdtcols and light
eguipment such as wheelbarrows has been done locally by +the RAR
engineers when the <zequired items could not be supplied in tiase.
Local purchase of goods by government officials, however, is
governed by very strict regulations., It is therefore not possible
to purchase leocally the number of tools and light equipment required
to keep one or wmore wunits running throughout the year without
referring +to Central, MNMinisterial or District Tender Boards for
approval. This is a lengthy process, It cannot be overesphasised,
therefore, that it 1is essential +to nodify, vhere 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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mahageaent bhas been alloved +to tender for the Prograame's own

requirements, so that it is nov responsible for its own procurement.

Storest are delivered to the RAR angineerz after a nonthly
stores demand bkas besn submitted. This demand should reach
hoadguarters not later than the tenth day of the month, Stores will
then be issued by the EAR supply section to the units during the
following 20 days either by car or by traln, vhere this {s possible.
Locul purchases may be made by the RAR engineer in respect of the
following materials or services: ballast, sand, c¢ement, timber,
vohicle repair and other items or services after written authority
from RAR HQ has been obtained. For most of the above materials and
services, government contracts are avarded at the beqginaning of each
financial year. If such a government contract is awarded to a
particular supplier, the BRAR engloneer is obliged to cbtain the
materials concerned from that source. Petrol, oil and 1lubricants
are asually obtained from existing MOW facilities, Where possible,

engineers have installed bulk supplies for these iteas.

t "Stores® comprise five categorles: tools, survey equlpment,
building materials, stationery aad general office items. 1A list of
itess avajilable is in the possession of each RAR engineer.
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BPEXR

Before coustructicn can be started, the gquantities of work for
each operation have to be knoun so that a project plan can be drawn

up. In the RARP, two planning methodst have bheen uged.

Sethod A. Some time before coastruction is to be estarted a
small =survey teaam, in some cases consisting of an overseer and a.
group of labourers, sets out the aligmment of the proposed road.
This survey entails initial bush claaring and a consideration of
possible alternatives, After this preliminary vork has bheen carried
out; the engineer or officer in charge 1inspects the proposed
aligneent and approves it vhen he is convinced that there are no
batter altermatives, After approval of the route, the oversear sets
out the final alignment in detail. The next step is the preparation
of a detailed bill of guantity (Appendix 8), in wvhich the guantities
of work for each operation per 20 petres of road leangth (clearing,
excavation, etc.) are accurately described. ¥here necessary,
resarks are made regarding the difficulty of the wvork (e.g.
thickness of bush, s0il ¢ype, throving distances, lemgth of hanl
vhen big £ills are required, etc.}.

After data collection, a project plan is drawn up by the
engineer in conjunction with the overseer/survey assilstant who has

prepared the bill of cuantity and the overseer who will be in charge

1 Hethod A has been successfully tested in the initial period of
the RARP in Kwale and Kitui districts. Hethod P has been introduced
in a later stage of the Programse and has been established as the
standard planning and programaing method by the RARP aanagement.
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of the construction works (in some cases this is the sawme person).
Productivity noras  are establisbhed taking 4into account the
parameters which are relevant for each section of road. These

parameters are described in the remarks c¢olumn of the bill of

quantity.

Having established (a) the gquantities of work, and (b) the
productivity noras 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
copputed after allowances for non-taskvork activities such as camp
preparation and culvert laying have bsen nade. The approximate
duration of the project (nuaber of construction days) is then
roached by dividing the total number of man-days by the average size
of the labour force, The average size of the labour force is
determined by the avallability of labour in the area, the available
resources {the total nusber of casual labourers per unit should not

exceed 300) and the size of the project.

Based on the above calculations and data, a "plamning grapht
¢cau be drawn (see Appendix 3), where the planned progress of a
control activity - usnally camber formation - is plotted on a chart
where the input in san-days is shovn on the vertical (y~} axis and

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

This "graph™ will be used for control during comstruction,
vhen the actual progress and nusber of man-days spent can be plotted
next te the plarning line. The necessary data for this exercise are
obtalned from the aonthly preogress reports, The overseer in charge
of the construction knows the targets to he accomplished and makss

use of the bill of guantity to prepare his daily work prograsmes.




Bethod B, This method differs from the above-described systea
walcly becanse no detailed bills of quantlty are prepared. The
+ngineer extivates the zequired iaput in aan~-days for the
construction of the road, basing this estisate on personal
experience and general guide.ines provided by BRAR headguarters.
Fallowing previous data (project sumearies and personal experience),
the m@man-days rTequired for each kilometre or identical part of the
toad are estisated for each activity (Appendix 8, RAR-1). A
planning graph is then prepared in the same way as desacribed under
“Method A%, Work targets are given to the overseer as: (1) the
construction day when the contrel activity and, naturally, all
preceding activities should be finished for each kilozetre, (il) the

marimue of wan-days to be used for this purpese (table 1l).

Table }

ka 1 ks 2 ka 3

Target Actual Target Actual Target Actual
Construction day 18 19 28 24 38 52
#Han-days 725 700 1225 125 1750 2 oo

The overseer in charge of construction is expected to neasure
a.l guantities of work vwvell ahead of construction in order to be

able to prepare his daily wvork prograase and to set his tasks in an

efficient way.

The “planning graph" desc¢ribed above is a sicple version of
the “Tise apd Location Chart®, which can be used effectively for
production planning and control of more cosplex road construction
projects, A description and example of such a "Time and Location

Chart* is given as Appendix 10.




Exograssing

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
way, the latter 4o not all start on the same day. Ih accordance
with the guantities of work as estisated in the bill of guantity,
the size of the labour force will gradually be increased. The first
groap of workers hired wvill start work on the first activity. Two
days later the next group starts with the next activity, amd 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 sanpe.

The overseer prepares a vork programse! for all workers and
instructs hls headmen, one day in advance, of tbe intended work. On
the work programme fora he notes details for each planned actiwity,
i.e. length of road to be completed, exact place of work, guantity
of work, the taskrate and the number of men ¢aployed on this
activity. In the space for resarks he notes deviations from the

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

The work should be prograsmed in such a way that no activity
lags behkind. In order to facilitate supervision the overseer should
also take care that all coanstruction activities are being carried
out on a section of road that is short enough to enable his to visit
all groups of workers at least three times daily. If the next
sorning a taskwork group is short of vorkers, labourers should be
transferred fros 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

L Appandix 8.
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instructions received the previous evening, The overseer should
thern check as socn as possible whether his instructions have been
carried out properly. In order to reduce supervision problems the
number of activities planned is kept to a minimum by carrying ocut
the construction in tvwo phases, Phase I includes site clearance and

excavation to level and phase II drainage and camber foraation.

Adeinistration

The overseer's administrative duties cover the wonitoring of
personnel, stores, input (ran-days/activity) and output
{production/activity). Although the overseer 1s responsible for all
adeinistration, his headnmen may assist him with the adaministration
of personnel, while the stores are being adainistered by the
storekeeper. The overseer carries out random checks of cexrtain
items to check the work of his storekeeper. A 100 per cent check of
site stores is carried cut monthly, preferably jamedjiately nrior to

pay day.

This system works vwery satisfactorily but requires store-
keepers and headoen with some kind of edunca*ional background, There
have always been plenty of candidates with a reasonable educational
background for the white-collar job of storekeeper. However, the
requirements for a heademan post are AJdifferent (man-sanagement
abilities and leadership are regquired rather +han the ability +to
read and write), wvwhich impiies that ia many cases these posts are
filled with votkers without education, If the headaen are not
capable of assisting with the administration of personnel this wvork

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

B muster-toll book 1s ased for personnel admeinistration, 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 wain office to provide tle

pecessary information for the payrolls.

In a stores ledcer-.sook all receipts, issues and balances of
tools, materials and eqguipewnt are recorded. Daily issues are not
recorded in this book, but nanmes 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 hive to explain
vhat has happened. W®hen this explanation is not satisfactory the
vorker will have +to pay for the tool and an appropriate amoumt of
money will be deductsd from his salary at the end of the @ronth,
Particular care should be taken by the storekeeper that the vorissrs
40 not replace good-quality handtools by bad ones. This impiiles

that the management should ensure that all tools are clearly wmarked.

Reporting

Reporting is done on a dailysveekly report forse. The input
(in man-days) to the varicus activities as well as the tc¢'.l number
of workers on the suster-roll and their desigmation is reported on
this fera. At the end of each veek the inputs for each activity are
totalled and the stations between wvhich work has been carried out

are noted,

Based on the dailysveekly report foras, a monthly report form
is filled in either by the overseer or the officer-in-charge. In
any case, the officer in charge has to check the achievesents of the
sonth during a site visit in the beginning of the following month.
After this inspection he then coapletes the monthly report by
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calculating and recording the output, productivity, rates of pay and

amounts,

The daily records, summarised 4in monthly reports, fora the
feedback to the engineer. The engineer then reports progress, total
cost and resources used for his units to headgquarters on a monthly
hasis. Quarterly +the engineer subnits a detailed breakdown of
overheads to headquarters, where costs, etc. are analysed. Shen a
project 1is completed, a sumpary is made and analysed in order teo

imwprove the planning and construction procedures,

The menthly accomplishment report (RAR-10)! and the nmonthly
unit report {(RAR=-11)1t give informpation on production and
productivity, expenditure, personnel, eguipment and gravelling. The
quarterly engineer overheads report (RAR-12)! gives a detailed cost
breakdowr of overheads at engineer's level and contains information
on maintenance., On the reverse of the form the engineer's staff Is
listed. The guarterly unit overheads are calculated om 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 coastructed.

The project sumsmary fore (RAR-14) describes the dimputs,

outputs, parameters and costs of the project.

The monthly reports are forwvarded to BAR HQ hefore ¢the tenth
of the succeeding wmonthk, together with a copy of the expenditare
ledger and coples of payment vouchers and invoices, detailing and
justifying expenditure incarred during the previoas sonth., Orders

for "gtores"™ obtainable at RARP headquarters are cade at the sane
time,

1 Appendix 8,
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Sinc.. the level of supervision on individunal construction
sites ic ver» variable, it is isportant that the probleas of contrel
an) supervision are sade as simple as possible, Planning and
reporting procedures must be self-checking. For example, the nuaber
of @man-days paid in a month as shown ou the payroll must egual the

nunber of man-days vorked as shown on the monthly site rzcerd.
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ARPENDIX ©&
CONSIRUCTION ACTIVITIES: DESCRIPTION ASD AVEEAGE
IASK _RAIRS

{a) Bush=cjearing

Bush type Tools n2/van-day

1, Light bush Bushknife, brush-hook 644Q

2. Medium bush Scythe, axea, bowsaw 480

3. Dense bush Plantpuller 320

Busk-clearing is often done with traditional toolis which are
not very weli gaited for the purpose. For instance, the use of a
bushknife to clear vegetation geans wvorking 3im a +tiring, bent
position and with a high risk of injury. The use of improved t:ols
and equipsent (brush-hook, plantpuller, scythe, axe with proper

handle) results in increased productivity and ailnimises the risk of

injuries,

Photograph 1 shows a site where the bush has been cleared.

The man in the foregroumnd 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, bhowsaw,
cress-cat sav, hand-operated winch, pickaxe, hoe, spade, mattock.
It has been found useful to make a grinding wheel available at ¢the
store and honing stonhes available on the site for the sharpening of

these tools.

Photographs 2 and 3 show heavy bush, tree and stuap removal.
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(¢) Grubbing

mGrubbing® means the removal (roots included) of vegetation

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

photograph 1).

Task

Vegetation type Tools M2/nan-d4ay

Dense vegetation Hoe, heavy duty

in firm soil cover- take shoval 100

ing the whole area

Sparse vegetation Hoe, heavy duty

in looge so0il rake shovel 25¢
{4) ¥ od k excav n

The EARF has indicated that this activity 4is not very well
suited to the use of labour-intensive techniques. HNevertheless, it

bas been possible to move or crush big stones without resorting to

nachines by:

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

oF crowbars;

{2} - digging around the stone, pushing it over (using wmanpower,

hydravlic jacks or winches) and burying it;

(3 alternately heating and cooling the stome until it can be

cracked usging sledgehaamers and steel wedges;

{4y drilling beoles and splitting the stome using a petrol-powered

or preumatic drill and plug and feathers;
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{3 drilling holes and blasting. Tools, material ard ~gquipment
used: pickaxe, mattock, hoe, shovel, crowbar, winches, jacks,
drills (petrol-poweredéd or compressor-driven), sledgehanners,

chisels, wedges and plug and feathers.

Photographs 4 and S show rock excavation and boulder zTemovezl

by laboar-intensive means.




“ivity Sonsists of the excavation to level of sail to

111 as direc+ted, The productivity varies not only with
*he =oii tvue bhut alse with the throwing distance. To wmeasure the
volume to be egcevated ®slots" are dug (see photograph 6 and figure
1) indicating {3} +the future lével of the road and (b} the width of
“he excavatior, Tte velume of the so0il to be excavated can be
calcelated by wmeasuring the exposed faces of two slots, calculating
the average area and multiplying this average area by the distance

betveer the slots {see Rppendix 8 fer calculation fora used}.

Rfter determining the type of +the s0il and wmeasuring the
average thrcwing distance the taskrate can be found according to the

tabla belowu.
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Tagkrates H3/man-day

Soil type Tools Throving distance (m)
o=4 4-6 6~8

Loose, not Shovel, 5.,06.,0 4,5-5.5 3.5-4.5
sticky soll jemhe
Pirm soil Shovel, 3,5-4,5 3,0=4,0 2,5=3.5

forkjenbe
Very hard soil, Pickaxa,
hard soll mixed forkjembe, 2.0-3,0 1l.8-2.5 1.,7-2.5
wilth stones shovel




%/llﬂﬂl - .({;{.{ : ﬁg x Zgy.@ J/JJ

n Thoe /26 FIRfucs.

The workers are only released after the section between the

slots has been checked with boning rods or siuilar siaple survey

egquipsent,

(£} Loading

Excavation coabined with loading of soil can be effactively
carried out by labourers up to a loading Leight of about 1.0 m -~
€.9. into headbaskets or wheelbarrows. Above that helight it is

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

matched with that of the excavators,
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Type of smoil Tools Taskrata
N3/man=-dayl
Loose Shovel 4,0-5.5
Pirm Shovel, hoe, forked hoa 2:.5~4,0
Hard Shovel, pickaxe, 1.5~2.5

forked hoe

t Loading heigqht Q=1 m.

To match the output of loaders and eaxcavators it iz also
necessary to have an assessaent of the output for the loading

activity alone.

Soil type Tools Loading height Taskrate
#3/pan~day

Laoge Shovel 0-1lm=m 12-15

Loose Shovel 1-2 m T-10
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(9 Hauling of materjal

There is a wide variety of haulinq_modes froa headbaskets to
scrapers. The productive output varies with the hauling distance,
condition of the route, site organisation, etc. In the FRARP only
the wheelbarrow and tractor and trailer are extensively used. It is
foit hovever that several other aethods of hauling - Chinese
vheaelbarrov, animal-drawn carts, +tvo-wheeled tractors with saall
trailers - onay very well be economically feasible and proposals to

experiment with these hauling modes are under comnsideration.

Rbeelbarrov hayling, recosmmepdedt tasks
Task2 (m?) Nunber of men

Haul

distance

In situ Loose Hauling Loading Spreading Cospaction

0-20 13,5 17 1 2 1 1
20-40 10,5 13.5 1 1.5 1 1
40-60 8.% 1¢.5 1 1 1 1
60-80 6.5 8 1 1 0.5 0.5
80-100 5.5 K 1 0.5 0.5 0.5

1 Slopes ranging from 0-5 per cent, good and smooth hauling~
route, Dnore vwheelbarrows than haulers so that loaded wheelbarrow 1is
always waiting for the haunler and waiting time is mininised.

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
ioeportant, Specifications of *ideal" Western wheelbarrows and an
example of the Chinese wheelbarrow can be found in the forthcoaing
ILO publication "Guide to tools and equipment for labour-based road

constructionn,
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Studies have indicated that on gradients froa 5 per cent to 15
flat terrain up to a hauling distance of approximately 60 astres.
When the hauling distance is longer than 60 metres produactivity ig
lower than on flat terrain, mainly because of the fact that the
hauler has to brake the wheelbarrow in order not ¢to fall and the

more difficult return trip,

Experience has shown that it is better to define a task as a
number of B3 (in situ or lonse) rather than a number of wheelbarrow
trips. The latter seéxs easier but has proven to be very lnaccurate
for two reasons: (&) the counting of the supervisor; (b) the level
of filling of the wheelbarrows, On the other hand, a2 volume of £ill
to be completed by a labour gang is an easily récognisahle task,

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

Gangs have to be balanced 4in order +to avoid wailting time
either for loaders or for haulers. It is also recommended to rotate
tasks vithin a gang, so that each vorker does hauling, spreading and
loadiag on the =ame vorking day. If at all pessible there should bhe
tvice as many vheelbarrows as haulers. ©f prise isportance is that
unlecading and compaction are well organised so that (a) workers are
not in each other's wvay, and (b) layers to he coapacted have a

naxinue thickness of 15 cuo.

Photo 8 shows excavation to fill using wheelbarrows and photo

9 shows a well-coapacted fill with loading of wheoalbarrows in the

background,




- 115 -




- 116 -

(h}  Ditching and sloping

These activitlies are ventioned separately because fin the RARP
the worker excavetes to a precise shape (see photographs 10-11} agnd

throws the excavated material to the centre of the road.

Taskrate
Type of soll Tools a3/nan~day
Loose Hoe and shovel 4-5
Pirm {vith roots) Hoe, forked hoe. mattock, 3
shovel
Hard to very hard Mattock, pickaxe, shovel 1-2

10
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11

i)  Spreading or casber formation

This task consists of the spreading of the so0il froe the
ditches end slopes, which has been heaped in the aiddle of the road,
tovards the sides of the road. & caaberboard 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 o% aan-
day. Photograph 12 shows the road after the camber formation is

completed.
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Camber formation should be scheduled to follow shortly after
iitching ard sloping in order to avoid hardening of the soil heaped
ofi the centre line of the road., Camber formation is usually used as
the con*rolling activity (see "Pime and location chart", Appendix

i},

(3 Culvert_ laving

This task consis*s ¢f the excavation of the trench, preparing
the bed, layirg of culvert, backfilling and compaction. The number
of man=dezye reguired varies with the volume of the eaxcavation and
“he  s0il type. kRfter rconducting a nuwber of studies on culvert
iayir3 recommendations have been made by the T™echnology Unit which

are chown in the table helow,
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Yolume of trench (ad)

Soil type
£ 7 T=10 lo=-13
Nuaber of aan-days
Locse to ficm & ? sea belowil
Hard 6 see helowl
very hard, stony see below?t see below?

1 In these cases the work 1s split over twoc or more days.
Pirzt the trench should be excavated and then the preparation of the
bed, the laying, backfilling and compaction is done, Only three
workers can work effectively in the excavation of the trench.
Therefore the voiume of the excavation has to be 1limited to that
vhich three workers can excavate in one day. The following rates
are then applicable: bard soil 3.5 a3/man-day and very hard, stony
soil 2 =m3/man~-day. After corpletion of the trench approxipately 3
man~days are needed to lay 8 rings, backfill and compact.

tieadwalls are not included in the above-described task for

culvert laying as they are constructed aftervards by a qualified

mason where required.

(k)  Cogpaction

It is possible to achieve compaction by the use of heavy and
light equipment {vibrating or dead weight), bhandtools and
indirectly, e.9. by climate and traffic.

In the PEBARP all the above wamethods have been used or

experimented with.

The Transport and Road Research Laboratory (TRRL) has sade an
inventory of over 200 km of rural access roads and has monltored the
condition of these roads in terms of deterioration of +the running
surface, general stability and erosion., 1A prelispinary report on

compaction for rural access roads based on this aeonitoriag, on
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experience gained in the construction of rural access roads in
genaral and on experience gained in the construction of special
podified tiial sections was published in Decesber 1977. The

following observations were made in this report:

{i) Heavy compaction plant is not necessary in the
caonstruction of rural access roads, In fact the use of
heavy plant is not recompended because of the probleas
of transpert, maintenance and lack of skilled labour,
The costs are bkigh, the plant is usually wunderutilised,
the woisture 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 to labour.

(ii) The use of light plant or handrammers is appropriate in
sope circuamstances, For erxaaple in deep fills where
additional compaction 1is necessary to produce the
reguired stability or at times of heavy rains to prevemt
excessive erosion and saturation of shaped formations.
Although light plant and handrammers both produce
acceptable compaction standards, light plant (pedestrian
vibrating rollers or plates) have a higher productivity
and provide a better shape. Light plant, hossver,
suffers sipilar maictenance probleass as heavy plant and
needs skilled (although less skilled than heavy plant)

operators,

(1143 Xanual compaction with handrammers requires aore
supervisiorn but 1s very flexible., For exasple, it is

possible to coapact narrow benches on a cut to fill
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operation when even light equipment cannot be used, The

estisated output of manual taoping is 12-1% w3/man-day.

{iv) Coppaction is necessarry at all levels of constraction
but it can be achieved by indirect! aethods in

coniunction with an appropriate constryction schedyle.

It has been found that, given a suitable pericd of time, roads
uncompacted at the time of comstruction achieve densities of the
sape values as compacted roads. Geood shape can be obtained provided
that sultably adapted construction metheds and scheduling are
enployed. It is particularly important that the final shaping of a
new road is carried out after the major effects of indirect coa-

paction have been realised.

The sensible channelling of traffic can achieve fast
coapaction. Thus, the period betveen initial comstructicn and the
time that the effects of indirect compaction have been realised is
kept short. It is advisable to schedule the works im such a way
that there is a considerable lapse of time between the excavation-
to-leve)l and ditching activities. This of course has to he achieved

without gresorting to dissmissal and re-eaploysent of casual workers.

The sain disadvantage of indirect compaction is the level of
erosion during the coastruction period., Extra man-days are them
required to reshape the road one or more timez before the reguired
compaction standards have been achieved. However, on most of the
constructed roads this effect has been guite small and the extra
costs are mnegliagible compared +o the costz that would have to be
made if 1light plant were uged for initial compaction, If the
construction schedule, described abhove, is employed the rvoad will

- —— -

1 *Indirect® here aecans the eaeffect of rain and traffic both
hu=an, anisal and mechanical,
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have settled to a certain extent between the excavatlion-to-level and

ditching operations, so that the nusber of extra man-days for

reshaping can be reduced even further.

One very importaat reason vhy the lpdirect cowpaction method
can work within the RARP, 1lies in the organisation of the
paintenance system (see section 11}). The main strength of this
system lies in the fact that there always is a man on the spot vwho

can attend to faults hefore they deteriorate further,

It i1s evident that the condition of the rural roads after
construction is much more dependent on the proper execution of ¢the

paintenance than on the standards of initial

onstruction,

{1) Structures

To cross minor vatervays the following drainage facilities are

provided:
(1) culverts (photograph 13);

(2) single-span timber bridges (photograph 1l4};

a

{3) drifts {photograph 15);
{4) culvert bridges (photograph 16).

The engineer descides which type of structure will be constructed i
each particular case. Local wmasons are usually eaployed for the
construction of the abutments., 1In some cases it has been possible
to obtain the main beams from local sources, i.e. the local
population vas so gratified that the bridge was constructed that

they supplied the required trees free of chatge.
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As the first objective of the RARP is to provide low-cost
access centres, vhich aajor structures cannot normally be justified,
The obhjective can normally be achieved by constructing a road froms
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 froa the
other gide of the river Joinjiug to the existing netvork on that side

of the river.

In special situations wvhere the englneer feels a major
structure is Justified, he subaits his design, estimated costs and
justification for the strycture to RAR headquarters where the
decision is taken vwhether 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 » span.

Concrete culverts are manufactured on a culvert-manufacturing
site where running water ls available, If this is not possible, a
source of c¢lear water should be near the site, Usually a shed is
constructed so that manufacture can continue even with bad weather

conditions.,
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ARRENDIX 7
GRAVELLING

Executjon of the work

After a quarry with suitable material has been located an
access trToad of a suitable wvidth (or wlth passing bays) 1is
constructed. The camp {(stores and living guarters) is set up as
close as possible to the quarry site in order to minimise non-
productive use of the tractors. The guarry slte is cleared of
bushes, trees and topsoil. The topsolil 1s stockpiled to be respread
after the gravelling is finished. The guarry should be bhig enough
to provide aaple toom for the leoading of eight trailers apd the
canceuvring of <the tractors. If this is not possible it is better
to operate frem more than one guarry than to allow tractors to stand
idle. The construction of a ring road allowing the tractors to
enter the guarry on one side and leave the quarry on the other is
often advantageous as it reduces the space required for amanceuvring
and passing. It is advisable not to select gquarries in low terrain

unless they can be properly drained to avoid flooding by heavy

rains,

Equating the demand and supply of lahour for & 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 nuaber of labourers reguired increases when the hauling
distance decreases, It bas appeared that, tovards the end of the

project, the productivity tends to go down unless there is a gradual

lay-off of labourers.

It i1s advisable, therefore, to end a project with a pinimum

nusber of Jlabourers, i.e. when the hauling distance is greatest.
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Tables 1 and 2t tabulate the number of labourers required for the

various activities versus the hauling distance for tvo different

average tractor speeds.

It should be noted ¢that good guarry organisation apnd
motivation of operators and labourers become particulariy important
vhen hauling distances are less than 3 kilometres and that the
figures guoted in the table can be used only in ideal circumstances,
when there is no waiting time for +he tractors., In the RAEP,
hauling distances have usually been greater +han 3 kilometras.
Conseguently, the shorter hauling distances have not been studied in
depth., It wmay well be that the figures will have to be adjusted
because other factors coee into play which have not heen considered,
The figares quoted for the longer haul distances are perfectly

feasible and have heen achieved in practice.

The following +tools are used vithin the RARP for gravelling
(i.e. excavation, loading, spreading and crushing of oversized

material):

(a} hoavy-duty shovels with pointed blade and long round handles
to facllitate loading of greater helghts;

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

{c) crowbars, long, heavy and of a good-quality steel;
{4d) forked hoes, suitable for excavation of loose soft gravel;

{a) heavy-doty rakes wvith reinforceasent strips welded on. Wormal
garden-type rakes are not considered te be suitable.

—— e ol e e S

1 See pp., 130-131.
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(t) gledgehammers vith heavy heads and long oval-ghaped handles

for the crushing of oversized guarry aaterial on the sitae,

It has been found useful to excavate and stockpile the gravel
tvo days ahead of loading in order to avoid delays when uanforeseen
difficulties occur. The excavation shoulid be organised in suck a
vay that the loading helght is sinimised, i.e., the trailer should
alvays be positiconed as lov as possible, so that it can be loaded

from above.

As far as the actual Jlaying of ¢the gravel is concerned,
turning points for the tractor/trailer combination are prepared at
regular intervals along the road vhich is to be gravelled. If at
all possible these turning points should not be further apart than
100 metres, The tractor/trailer coabimation should turn hgé&;g it
bas reached the Auaping site and reverse to the dumping eite where
the gravel is dumped. This vay, unpecessary wvaiting tiae apd uneven
cospaction cazused by the tractor/trailer combination passing over

the freshly dumped murraa, can be aveidaed,

on the dumping site, the width to be gravelled 1s set out by
pegs connected with strings. The pegs along the length of the road
indicata the length over which each load is to be spread. The rural
access roads in Kenya are 4o be gravelled over a width of &4 » and
with a thickness of 10 ce after compaction, so that a traller~load
of 3 loose 83 is spread over a length of 6 m. The spreading is
greatly facilitated if the tractor/trailer combination moves forward

while the load is being dumped.

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

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

spreaders knov what their dailly task is,

Special report forast are in usa to record the relevant
detalis particular to the gravelling operation. The input is
recordsd in terss of tractor engine hours, fuel consumption and
number of man-days spent on the several activities. ¢he output is
described as the length of road gravelled and the number of trips
done. On a wsonthly sumsdry report detalls are givem on the
condition of the tractors and trailers and the average hauling

distance,

Down time, owvwing to wsechanical problessz (lack of spares,
repair facilities and skilled manpower on the site), has been high
in the BARP. This is expected to be reduced considerably when each
EAR engineer is provided with (a) a wmechanic who can do Emall

repairs and aaintenance on the site and (b} a range of essential

gpares.

- i

1 See Appendix 8,




Table 1: "0ordigarv” htapl-route

4 tractors + 8 trailers 3 tractors + 6 trallers 2 tractors + &4 trallers
Hauling Trips per
distance tractor ¥o. of workars flo. of workers ¥o. of workers
(ks) per day

Bxcs Load Spr., Total Exc. Load S5Spr. Total Bxc. Load Spr. Total
0=1 18 - - - - - - - - 36 18 9 63
1=2 14 - - - - 42 21 11 64 28 14 7 49
2-3 11 a4 22 1l T 33 17 8 58 22 1l 6 39
3=4 9 3 18 9 63 27 14 7 48 18 9 5 32
4-5 7 28 14 7 49 21 11 6 39 14 7 [} 25
5-=6 6 24 12 6 42 18 9 s 32 12 6 3 2l '
6-7 5 20 10 5 as 18 8 4 27 10 5 3 18 -
7-8 [} is 8 4 28 12 6 3 21 a 4 2 14 a

]

Assusptions apd conditions:

(a) One tractor + two trailers, ample rooa for manceuvring and loading.
(b) Manoeovring time: 8-20 minutes per cycle (depending on organisation).
(<) Bxcavationr and stockpile: 2-3.5 loose m3/man-day.

{d) Loading: 7=-10 loose a3/man-day.
(a) Spreading: 12-15 1loose a3/man-day.
(£) Yolume per load: 3 loose m?,

(9) Horking time per day: 8 hours.

(h) Rest and other allowvances (taskwork bonus): O80%.
(i) Tractor available tiae: 6 hours.

3 Good supervision and quarry organisation.,

(k) Good motivation of tractor operators and labourers.
1) Good-guality tools.




Table 2: = ul - a

4 tractors ¢ B8 trailers 3 tractors + £ trallers 2 tractors + 4 trallers
Hauling Trips per
distance tractor No. of workers Ko. of workers ¥No. of workers
{kn) per day

Exc. Load Spr. Total Exc. Load Spr. Total Bxc. Load Spr. “Total
Oo=1 iy - - - - - - - - 38 18 g 63 :
1=-2 12 - - - - 6 18 9 63 24 12 6 a2 !
2=-3 9 a6 18 9 63 27 14 7 48 18 9 5 32 1
3-4 7 28 14 7 89 21 11 6 a9 14 7 4 25 —
4=5 6 24 12 (3 42 18 9 5 32 12 6 3 21 hofl
5-6 5 20 1o 5 as 15 a 4 27 1o 5 3 18 !
6=7 4 16 8 ] 28 12 6 3 21 8 4 2 14 ! H
7-8 3 12 6 3 21 9 ] 2 15 6 3 2 11 3

Note: The recommended aaxiaum nusber of tractors per guarry is 2 for a hauling distance of 1 ks and 3
for a hauling distance of 1-2 ka,

Assuaptions and conditions as per table 1.
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INFPTT ESTIMATE

Station (km)

UNIT: weenesares
ROAD: cuvsusnuasvans HO wuenvan

RAR-1

Terrain

Vegetation

Soil

ACTIV.ITY

MAWDAYS

Glearing + grubbing

Excavation

Drain + Slope

Camberformation

Culvert laying

STUB TOTAL:

Supporting activities

TOTAL:

Structures

GRAND TOTAL:

REMARKS:

- ¥el -




HAR-

Mandays

2

7000

6000

UNIT MAME R RN N T R R R RN R R R R LR S
PHOJECT NAHE A EENERE NS FFEEREEE RN N
DATE PROJECT COMMENCED svecseescense
DATE PROJECT COMPLETED seesssesnsse
OVERSEER RN R E RN FE R RN NN RN NN RN NN

5000

42000

3000

2000

1004

¥

oy

- &&T -




Digstrictesvececsvsnas

Road numbereceavesnas

Road Dame ., svevacesnee

136

Station Measurementg of Caleulation
nunber cross-section
A AREA A =
AREA B ==
AREA A + AREA B =
2
B Volume = AREA A + AREA 3B )length
2
Volume =
c AREA ( =
AREA B + ARER C -
2
Volume =
D tAdBA D =
AREA © + AREA D =
2
Volume =
E AREA E =
ARBA D + AREA E =
2
Volume =
F AREA F =
ARFA R _+ AREA T «
2
Volume =
G ARBA G =
ARFA P + AREA G =
2

Volume =




ACtivity feunseuzensencvsnsesncensasnsacsnsanses

Unit of measurement :

RAR-3

st s P rTARERCTRRITRRNSOEFRARBERPEY R E B/F from Page................

Cum

Station

Rate

Quantity

Cum
quantity

Station

Rate Quantity quantity

LET ~

C/F to page:

C/F to page:
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RAR-4
Date of Programming: Date of work: C-day:
STATION Task |Gang ReTuwal Task*
ACTIVITY
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




=139 -

DAILY SITE RECORD

Week No.: M T w T F 5
DATE

RAR-G

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 Linea: 3 Rings: 4

Mise. drainage Location: culverts
Carry water
Setting out

Work at camp

Repair & reshaping

Sub-total ROADS Location: structuves

STRUCTURES
TOTAL:

MANDAYS

ON SITE MUSTER ROLLI! M T w T F S 3 Total

ROAD: Headmen
Storekeeper

Watchmen

Taotal D.P.S.

Labourers
STR: Headmen
Fundi

Total P S.
Labourers

TOTAL ROAD & STR.

Maonthly paid Mdays [Camberformation started
Yy P y 1 on Ceday:

Camberformation completed
For km

on C.day
Acc Mdays
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RURAL ACCESS ROADS PROGRAMME  Month:.. .. .. Yesr:.. ... Unit:. cooovo e . RARS

MONTHLY SITE REPORT C-daya this month .. ... Cum... ... ... Project: ... ... No:.

1 MANDAYS Station This month
ACTIVITY WEEX This m.| Cum. | Start End QTY | Prod.

Bush clearing

Free & Stump removal

Stripping & grubbing

Boulder removal

Excavation

Work on fill

Ditching

Sloping

Camber formation Lines

Culvert laying

Mise, drainage

Carry water

Setting out

Work at Camp

Reprir & reshaping

Mise.

Sub-total ROADS

STRUCTURES
TOTAL:

(2 COMULATIVE |
ON SITE MUSTERROLL| MANDAYS  |uie | Rate | Amount |Mdays{ Amount

ROAD: Headmen
Storekeeper
Watchmen

Its

Hings:

Total D.P.S.
Labourers

STR: Headmen
Fundi

Total D.PS.

Labourers
TOTAL ROAD & STR.
3 4

, This month Cuemulative Camberformation started
Monthly paid Mdays | Rate | Amount | Mdays| Amount| } on C.day:

Camberformation finished
For km.
On C.day
Acc. Mdays
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Pagoe

Unit of isaue ... .. o e

RAR-T

AR T re s e e

Quantity

Balance Signature

Ree. from/issued to
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EAR-T |

Materials Card for Structures. Projecticesserensvaaa Notesassnnnnnne
Typs and size of struciure: Unitbecaonersncnnnne Cholnages.escasnss
Haterial.. Dinarsion Unit | f i E Total
Cement - bags : |
Sumt - i i
Aggrogate i ;
Girders pcs
Decking pes
Runningstrips pes
Kerb pes : |
Woodpressrvation liters i . ;
Soikes pee i :
| Nals Eilos ' :
—Shaped stopa ;
t__Hardeors !
|__Gabions ocs L i
__Gwvertriogs s ; :
Rolis pes. ;
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MONTHLY ACCOMPLISHMENT REPORT FOR: ... i i9..

UNIT:.
(Month) (Vear)
ANNUAL PROGRAMME - EARTH ROAD CONSTRUCTION
/ 19 ... -30/8 19..... P STARTING MONTH COMPLETED KM. FINISHING MONTH
Nag NAME OF ROAD H k. PLANNED | ACTUAL _,_,?};.%H THIS | pPLANNED | ACTUAL
REMARKS; {e.g. charges in length, reasons for delays, “carry over” from last year )
R ety

THLINOR

T HYd X

01-avd

- G¥T -

TLIND




MONTHLY UNIT REPORT

~ 146

MONTH.:...........

UNIT:

3
(=3
=

CASUAL EMPLOYEES (thiz month)

Earth Rd.

Grav. Rd.

Thel
AW REIR

har af snaval Ia
wen DL LATDuRl 220

urara sinlonved fan eits mn
Urers $MpIoyec (on s mu

at

L
& LAk

1y
:)

No. of othér cas. empl. (headmen, watchmen, storemen, clerk ete.}

Number of paid mandays, all casue! employees

H
1
i

‘STAFF

Established

No. of

ACTUAL

poata

Works-
paid

&
T

paid

! Inspector/Foreman

Overseer

Driver/Plant Operator

Mechanic

Payclerk

Pt | oot | ek | o | ]

This F.Y. e s e st Shs.
UNCOMMITTED BALANCE

VEHICLES AND PLANT

Availability
%

Utilization %,

W.LD-D.OR. 100

FPlant

Hrs. Run x 100

Vehicles

Em. Run 160

Reg. No.

Type [KuyHrsR} Fuel (D[D.OR.(1)

wD. (2)

150

—_X
X (3

LR.

TRUCK

TRACTOR.

TRACTOR;

TRACTOR,

TRACTOR|

TRACTOR;

TRACTOR,

Average, all vehicles & tractors

No: of trailers available this month: .. . e,

Total No. of trai{-workingdays thia month: .. ..

REMARKS;

Notes:

(1) D.OR.: Days off road
{2y WD.: No. of workingdays this month . ...
{3 X = 2500 km. for landrover
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RAR-12
CQUARTERLY ZNGTNOEH QUVERHEADS
sTA:I'IoN:.-lla.otoooatt-a.c QUAP_TEI{:-...-«....
Rl 3y
VEHICLES Expenditure TOTAL :
Reg. No. | Type {km run lFuel( 1) P.0.L. bepr. Serv.& Repl This qter! This F.Y.!
L
Total
STAFF This gter |This F.Y.
Wages
CAHP This qter |This F.Y, SUMMARY This quer| Tais F.Y.
- Depreciation Vehicles
Mainten.% Rep. Steff
Total Camp
A - Miscellaneous
MISCELLAMNSOUS [This gter | This F.Y, Total
E' talfinis i
MAINTENANCE
Length of earth road under maintenance Lucorsns
Length of gravelled road urder mairienancez.......
Total 1eueeese
Humber of employeestciseesvvenssss
Expenditure This gher| This F.Y. ]
Wages

g Miscellznecus
Total

RENAPKS:
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QUARTERLY UNT'T OVERHEALS
———

WI?:C!‘(Q‘QI“O.“.CO.. QUAJqTER:.‘...'O'.."'.

RAR~13

IPRACTOR & TRAILFR COSTS

(for projeci summary gravelling)
PIOI LI

Seyvice & Rupalr

Deprecialion

Tractor howrs Lofal.....
Cost per hour ...........Shs (1)

#«‘ALCUL LTTON OF WITT OYEINSADS
(for proi*~ct swimary construction)

¥riicles (Lfﬂ, trucks & cquipmcnt):

+0. L,
Service & Repair
Depreciation
Tractors not uscd for gravelling (5)
Stufl wepes {unit staff)

Tonls
Ergineer overhead costs (6)
Total wndays all casval employees

thic guarbcriiecee.oa

Jasl tuelve monchst ceciranes

Lhis guarterziieaaoees

Yast twslve wonthsdeevineeeaef (T)

OLher uses:,... tractorbours @.... Shs (2)

Total Shs

Gravelling:..,. tractorhours @.... Shs (2) =

Lecorodation: Running costs, sitc huis ete.

Total Shs

This qtor

Last L2 monbho

cevrrneveees (3)
crersenerens ()

This gter

Last 12 montls

Unit overhinnd average in She per panday casuzl caployee

REMARFS 2

Notes:

1) Cost per rour

2) Fill in (1)

3) See project summary gravelling
5) Fill in (4)

&) See previcus 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

h
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RAR-L
STRUCTURES _REPORT UREES +eevsnesenenenranennne 00

Bridge/Culvest/Drift
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Pescription and !-igt.eria,ls

Foundation/bed:
Abutments:
Winpwallss
Girderss
Decking:
Running strips:

RAR=1%

Reveras side

Mnterials used:
]

Dimensions

No.

Price

Cemont,

Sand

Apgregate

Girders

Dacking

Runningstrips

Kerb

Woodpreserva

Spikes

Raiis

Shaped stone

llardcore

Gabions

Culvert rings

Remarks:




- 153 -

" Unitr:lllloiaaalaacqnolaopr'.R_16
PLANNING & PROJFCT SUMMARY GRAVEILING Projecti...... veeseranasidio:, ..

Earth roag construction was completed onteuenneen one
Gravelling commenced ONi...... Wreremns vacassosfompleted on. . aeel viiiiniiien, ... ..

M I O

Work—days plannedz......ovaunas sesersrserenasafctual i, a0 Per km,,,..,.
Man—ays cas. empl. planned:.......ccveveemrrctuals. . .o,uv,ese.. Per km,
Tractor~days planned:,,...c.coestscssnsscncars Actualt, . iaaiciennies PR Meseiinnna,.
Length gravelled......... .. km.Totol 2ength of roadie....cvvenvs.. km 4 gravelied.,,
Minimun llaul-Distance (H.D.)3vescvis nnnnnenn km Max H,U,3....km.average HD......,..k;
Average Haul-route standard:

Gravel Test:

Total volumes of gravel:,...... ....m3 (loose)

PLANNING GRAVELLING

LI R N A

Trips | yomber [Mumber of workers Daily [Length |Horkdm(s Mandays |Tractor-
otorl- ©f L EJL [ s | T |Accomp- Wwithin  [within  |lwithin  |days
HD r Tractorg x | g plo lishment [HD b HD it hin
km g"w clalriT |Kko interval linterval linterval [HD
D ’ em interval
1 2 3 L 516 7 8 9 10 11 12
0-1
-2
2-3
3-8,
=5
56
&7
7-8
=== " |sSuB ToTaL
QUARRY AND ACCESS AOAD PREPARATION
T CRANDTOTAL
INFPUT TO ACTIVITIES €05 TS (Kshs)
Mandays _Ln°/mday Shs (total) | 4
Quarry preparation <] Labourers _
Excavat ion - .Trastor & Trailer —_
Logding = -} Material , -
_Spreacing <o} Unit Overheads :
- _Subtotal Cas.Lab,: = | =T Miscellaneous
Daily paid staff ‘ - TOTAL ]
___Total Cas, Lab. e
privers |><:
REMARKS:
SICNATURE

RAR-FNGINEER




PAILY/PONTHLY JWPORT GRAVELLING

Project startedi.eveveecienass Project endediiiieerssasnnn
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Unit%.........a“....Rﬁ.R-l'{

Projecli.savsesseas o, .,
Honth:........-...n--.....

MANDAYS G.LERGTI REVALES
) 3 .
ac .'E‘ . 5 » — Hour reading
9 ol RS ﬁ " T E when tractors
88 EelE 812 laodw legve or return
4 8 gl 4 = |g./~4e =1 2l t
Eel § w | ! g 2@y | £ 2 to project,
R B I 3218 1 lolelbxoTra % | breakdouns,
Bl B 518 SelC 18 |8l T ek 'a!a 2 Y 7 S
ol & s gl e o |2 gl svwmgl ® g
ol Bla 3 1% | e (B4% |5 \8dl49 €530 5| 3
Fielgelx 131888 |8 |8&| =8 228 & 2
TOTAL ey
ACCUHM, Mf/
Tractor Registration Mo GK GK GK GK GK GK
lir_reading end of montH _ |
—n— _ beginning - _
v oo GROSS_HRS,
Tess hrs not on projec —
RET HRS.
| Total pross hours (all tractors)
Total nct hours {all tractors) 3
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RURAL ACCESS ROADS PROGRAMME
MANTENANCE INSPECTION REPORT

ROAD No-oouoeen - ROAD NAME - o oo e s ROAD LENGTH (Km)------ DISTRICT NAME « oo
s | LEWeTH  |sTANDusD
E of or STATE OF SECTION
T | secvon  [constaner
4 e |6 BITCHES 2RIDGES GRASS mmﬂmsm;:nmm
No. n 21 %] earcims RE SHAPING AND CULYERTS AVD CUTTING
rly DRAINS DRIFTS
L
L B 3 cTF B8 lclr Jo
JHHHHHEHBHEHI ML
[d d r d r d s d r d. 1.
1
2
3
4
s
6

e e e e AT T R ek L e M W o w e e A A A WM M M E e E W oA S .

15t Ind poymint with held of maintenance contracter on SEction WUMDEF _ _ .\ o @ sicccmreicrscmdivmMmde - mmmsmREAm e EE A F e e E -
Hos contraclor besan dismissed on section aumbu?

R R e L R R R e

Has replocement been made on sectlon AUMBEr Y o o e e m - m e s R semmsmemtceams e msmr A mmAmAmeemmmm A mmmm. . ——

DESCRIPTION OF ANy MAJOR ROAD REPAIRS - - . _ - - & & & L i ce o m st - e mmmmre; m e mamccmwa. mm- m - mmm e meme == = = =

e e e = = m N e eEm oEm e e eEm meoE o EmeoEeoEm MW Mmoo s o m M M Er o B M om W M M Em m M m oW Em moEm W M oEmeE W m m o omeoE m om o m oM m m o & m

INSPECTED BY: SIGNATURE; 1

= 96T -
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ARRENDIX 2
PAYBENT SYSTENS FOR CASUAL LAGODE USED IN THE BARP

Tvo payment systems have been used in the HARP although
preference ig given to the system as described under "A"., The
advantages and Adisadvantages of each systes will be briefly
discussed., The aoaln problem with the payssnt of casual workers -
vho get paid only for the days they have worked - is that payrolls
canhot be prepared in advance because salaries cannot he predicted

anlike the case of persanent staff.

k. Paynent is made on a monthly basis but two weeks in
arrears, The norsal payment period is froa the 16th of the previous
month up to the 16th of the current month, The Jduplicate
sasterrolls 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 inforwsation im respect of daily
rates of pay and number of days worked. The payrolls are sabaitted
to the Provincial Engineerts (MOR Maintenance) Administration where
they are checked for arithmstical errors, As per the directions of
the BRAR engineer one or several cheguas per unit are then prepared
for the signature of the provincial angineer and a second signatory
{not the BAR engipeer), Information on payment date and a breakdown
of the cash for wages is forwarded to the bank at least tvo days in
advance, 50 that the paying officer will be able to collect the
money with ainisua of delay on the date of paysent. The paying
officer proceeds to the sites where the vorkers have been 'assolhled

and pays every worker up to the 1l6th of the amonth.

The disadvantage of thizs payment system is that the wvorkers

are paid in arrears, the necessity of which many of thea £ind
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difficalt to understand and accept, even after lengthy explanations,
It alsc means that vorkers cannot be paid on the last day of work
vhen the counstruction has been coapleted, but will have to come back
for their final wvages one or tvo veeks aftervards, To avoid these

probless payesents can also be made according to system B described

below.

B. Thes collection of the muster-rolls, preparation of the
payrolls and cheques and the giving of notice to the bank is done as
described wunder A, ¢the dJifference being that the wages for the
period betveen the date of collection of the amuster-roll and ¢the
date of payment are estisated and added on the payroll. It is
agensed that every vorker will be present evary day during +this
period. To avoid overpayment the paying officer will have to deduct
soney according to a list prepared by the overseer, indicating the
number of deys workers have been absent during the above-mentloned
period. A cclumn for deductions is provided on the payroll and the

worker sigas for the actual amount recelved.

It is evident that this systea Iincreases the vwork of <¢he
paying officer substantially (deductions have to be made on the
spot, total asount deducted has to be surrendered and accounted
for) . This wmay prove to be prohibitive especially if the paying
officer does not come from within the RARP and iz subsequently not
responsible to the RAR engineer, The adainistrative work for the
overseer, vho has to prepare monthly deduction sheets, 1is also
increased. An important disadvantage is that thsre 1s a scope for

frand by the paying officer and by the overseer.

Although the system can work and is better for the casual
vorkers i1t depends too much on the personmality and character of the

paying officer because of the reasons described above. It is for
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this reason that the EARP wmanagesont has preferred the system
described under A,
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DESCRIRIION OF A TINE ABD LOCATION CHARI®

This diagras is a graphical representation of the aajor

constituents of the road project,

)

(11}

(iid)

(iv)

A ol

The plan of the road is dravn at the top of the diagras.
The chalnage points are narked, as are all the
structures such asz bridges, culverts and retaining

valls.

The longitudinal section of the road is drawn under the
plan, volumas of cut and fill are sarked on this longi-

tudinal sector.

The horizeontal axis of the diagram represents the length
of the project and is a direct projection of the longi-
tudinal plan. ‘The vertical axls is on a timsscale and
cap be 1in construction days, vweaks or sonths as
required. Pach 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 rov and adding the
resources reqoired ¢tc¢ each operation at eacik point of

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

§ Por a more detailed description and explanation ses "Hanual on
the planning of labour-intensive road construction®, an 1ILO
publication by H, Allal and G.A. Edmonds in collaboration with A.S.

Bhalla.
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curve as shown at the right-band side of the diagram, on
which the expected labour supply curve can be

superisposed.

Exasple of.a Time and Location Chari

Village Villaps
it O M 1]
" i
& 3 3
L L L 'l L Lk L
Motres SO0 1000 1500 2000 (.0 3000 3500 4000 4800 6000
5000 m 2000 m* materisl
Resoyrces St Rl
Lobour |_Eavip. 3000 m? O 00 ™ 3009 m? cu
L @ B i ‘e'm m*
-E Road pH Bomow pit =—of which unsultable Tor Ming 3000 m2
= Fill 14,000 m*
1 [ Cut = Unakill
Culvert | UL Aetmining won Site closrance fabour
s ~——_Hil m\ . L damangd

el

Culwart

P .. Gravailing -
10 Bridge Il PO - "'\ Retainlng wall
16
\ /

20

L. Gravelling ~ ]
24] T~o

It should be noted that this aexasple 1llustrates the main
elenments of a critical path network without using network diagrams,
€.g. the £ill operation between chainage 600 and chalnage 1,200
canhot ba effectively executed until the culvert at chainage 900 is

completed.

Since the diagram shows haunling lengths as well it iz also
possible to tell at a glance which hauling technique (vheelbarrows,
tractor trailers, dump 4rucks) is the most appropriate for a

particular cut to £ill operation.
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Ccaparing the planning graph described in Aprendix 5 and this
Tipe and Location Chart it can be seen that 2 lot of varlatlons are
possible and that the chart can be made as simple or detailed as the
circuastances regquire., This 1s particualarly ilsportant, as in
labour-intensive programses not only higher-gqualified personnel deal

vith planning and control but also construction supervisoras of a low

educational leval.
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BEPORTS PRODUCED BY THE TECHNOLOGY UNIT,® HOW® XD ILO?

TECHNOLOGY UNIT

Progress Reports Nos., 1-8;

Pinal Progress Report, August 1978 (Volume I of the PFinal

Report);
Technical Hanuyal for the RARP (V¥olume IX of the Pinal Report);

Pinal Report on Development of Tools and Bquipment (Yolume JII
of the PFinal Report):

Report on flandtools and Equipment (ODH};
Second Report on Handtools and Eguipmeat (ODN);
Labour Supply Study, Report Bo. 1 (ODH);
Labour Supply Study, Report ¥o. 2 (ODN);
tabour Supply Study, Final Report (0ODAH);
Firal Organisation and Management Raport (ODH);
Unit Hanagers' Guide for Office Aainistration;

A Guide to Head Office Procedures:

1 Available at World Bank ({Transportation Departaent) or

Binistry of Overseas Development (UK).

t Available at Ministry of Worka, Kenya.

# Avallable at 1ILO, Geneva {(Technology and Eaployment Branch),
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The Relationship of Wutrition and Health ¢o Worker Product-

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

Kenya: Health, Hautrition and Rorker Productivity Studies,

ZRANSPORT AND EOADS RESEABCHE LARORATORY (TRRL)

Inception Report, Study of Bngineering Standards {January
1977 ;

Progress Report January-Octoher 1977 {Technology WUnit's

Progress Report No. 7);
Annual Progress Report (February 1978);

Compaction for Rural Access Roads Preliamimary Report

(Technological Unit's Progress Report Fo. 8):
Characteristics of Rural Access Roads: An Inventory;

TREL/TU/MOW Co-operative Research Prograsme Progress Report
{narch-August 1978);

L S5tudy of Gravel Deposits in the Kerinyaga, Nysri and EKuale

Districts, Kenya, for the RARP.

HIRISTIRY OF WORKS

Loan Application Submitted to the International BPBank for
Beconstruction and Development and Swedish International

Developsent Ruthority (#arch 1974);

Ravised Loan Application in respec¢t of BRural Access Roads

Programee (July 1975);
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Policy paper on the selection of priority districts for the
isplesentation of the proposed RARP (July 1976);

Hopitoring and Evaluation of the RARP through the Ispact Study
{revised July 1977);

Annual Heview and Evaleatlon Meeting, 1978, biscussion Papers,
{#arch 1978):

) Bistorical Review;

{11} Present and Future Financial Assistance;
{i1i) Progress Report to 31 Decesber 1977;

{iv) Report on the Development Training Programae;
{v) Rork of the Technology Unit:

{ri) Baintenance o€ Rural Access Roads;

{vii) Characteristics of Rural Access Roads;

(viii) Comapaction of Rural Access Roads;

(ix) Selection amd Evaluation Criteria for Rural Access

Roads;

Guidelines to the District Developaent Coamittees for the

Selection of Rural Access Roads (March 1978};

Progress Report Y¥o. 2, period emding 31 December 1978 (Bay
1979 ;

Progress Report No, 3, period ending 31 #arch 1979 (June
1979);
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- Apnual Review and Evaluation Meeting, 1979, Discussion Papers

{June 1979):

Yolume I: {1) Road Haintenance;
(11} Training Repcrt

{(iii) Progress Raport, TRRL Study Teanm:

Voluae II: (i) Equipment Maintenance and Performance;
{ii} Planaing and Reporting;
{iii) Gravelling Report;
(iv) Estivate of Rdditional Road Length by
Districts;
(v) Draft;
(vi) supplies;

Yolaa® III: Curtent Status on the Selection and Bvaluation of

Rural Access Roads and the Implementation of the

Inpact Study;

- Progress Report Ho. &, period ending 30 June 1579 (Deceszber
1379);

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

-~ Yehicle Raintenance Nanual (May 1279}.

ZHIERNATIOEAL LADOUR OFFICE

= Ispleosentation of appropriate road construction technology in
Kenya (Novesber 1976);

= The Kenya Bural Access BRoads Prograase, review seeting,

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

Donors* Review and Evaluation Meeting held in March 1978;

The Kenya Rural Access Roads Programme, report of the Joint

Donors® Review and Ewaluation Meeting held in June 1979.




The rural
access roads programme
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