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Bear V. Znaup:

Pursuant to the authority conlained in the Foreion Assistance Act of 1961,
as amended, the Agency Tor International Development (hereinafier referrad
to ag "AID" ¢r “Grantor") hereby gronts to the Interrational Bank for
.Reconstruction and Qevelonment {hereinefier referred to as “IBRD" or
"Grantee") the sum of $400,000 in support of the Study of Substitution of
Labor for Equipment in Civii Construction" as more Tully ¢ascribad in the.
attachment to this Grant entitied "Purnose and implementation of Grant®
and your proposal enti€iea "Substitution of Labor fer tquipment in Civil
Comstruction®” and dated October 17, 1373,

This Grant iz ef{factive zs of the date of this letter and is applicable to-
camnitrents made by the CGrantee in furthsorence ©f program obisctives during

the period March 1, 1975 through June 30, 1977.
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§§~ f The Gront 75 mide Lo the IBND on cordizion ithzt the funds will be aaminisicred
T essanticily as deosceribed in your propesz) and in eeccraance with the iterms and
%ﬁ@f conditicne nn sel forzh in Aliachwent 4 entitled "Purpose and Implomenvation

54 of Grant®, attachment B entitled "Siapderd Provisicns™ and Attachmont € entiliee
e “Fayumont Provisicens”, all of which i~ ueen agresd to Ly your orcenizativa,

Please sign the oviginal-and soven (7) copics of this Tetter to‘acknewlzcge
R v g | S
yaour accepLance of the conditions uader wiieh ithece funds have pean granted.
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the Office

Please return the ariginal and six (6) copies of this Grant to
of Contract Management. .

WG
Chief, OTR Branch
Central Operations Division
Office of Contract Management

Attachments:

_A. Purpose and Implementation, of Grant
B. Siandard Provisions
€. . Payment Provisions

ACCEPTED: :
INTERRATIOHAL BAHK FOR RECONSTRUCTION
FND DEVELCPMERT

BY: f “’?&sz j 4/4»;!'}]4 ‘

e S X S S R

TITLE: _Senior Vice President,”Operarions ]
DATE:___April 18, 1975
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PURPCSE AHD THPLESLATATION OF GRANT

- - A, "Purpase

v

B.. Activities

-

variety of sites and related sub-studisg.

——

Kingdom, and the United States.

1
4

studies will ke as ‘oliows: - . .
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Piase II1 will consist of @ scories of experimental studies and demonstration

projects cevried out in., a2t ieast, thrée countries. -The areas coverad by the

: T, Laber Productivite; (orrencing at the labor intensive end of the

spectrum the froject will explovre increments in lador produdtivity assoniated
; 2 .

10
otr-6-1366

. . The.purpose oi tnis Grant 1s to provide suppert Tor ike Grantce's research

~_p%oject on substituticn of laber for equipment ir civil construction.

The Grantee began this project in 1969 and has completed Phases I and I1.
. Phase 1 focused on a survey of existing literature and brob}em Toraulation
for road construction, Phase 11 concentrated on &frect field obsarvations

of ongoing construction activilies willy diffevrent capitai-labor mixes at a

Phase IJ1 activities of the research project wi]i'§1aée major emphases
on- the deve16pment and demonstration of mors efficient 1abor~intensive and
interacdiate c¢ivil construction technologies appropriate to labor abundant
- i scerce econvntes.  This phase of the project will extend over a period
of Tour yaars'and will Le financed hy a-consortiue of-dnno;s: 1BRD, Carada,

Denmark. Fadevel Repunlic of Carmany, Finiand. Japan, floruay, Sweden, United

e 7
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a. Improved organizition and management, including scheduling and

sequencing of activities in a project; the application of time and motion

techniques to individual tasks; and costs of recruitrent, mobilization,

organization and supervision of large iabor forces.

b. Improved tools and machinery, from simple hand tools and hand

wheeled conveyers to swall-scale power machinery adgpted for use by unskilled

labor, with a view of obtaining higher productivities of labor and -increased

efficiency of equipment.

c.

Improved-nutritional standards of Tabor, including a limited

diet intervention program on piiot construction projecfé in India.

2. Labor Markets: The labor market for unskilled labor and Tower Tevel

supervisory staff will be investigaﬁed to determine seasonal and geographic
variations in demand and supply, wages and other emoluments, costs of recruitment,
the extent of unionization and the oojectiﬁéé and attitudes of such unions.

Wage differentials for diffefent categorie§ of skill, and between migratory

and local laborers, will be quanéified. The effect of employing 1$rge laber

forces on-the supply price of labor at the project level and the macro-level

.

will be analyzed. o - ‘ _ : Co s

3. Studies of Alternative Policy Instruments av.ilable to international

" development agencies'and Lesser Developed Countries government construction

cagencies to

- T the context

insure the choice-of eppropriate technology will be studied in

of Spgdific-casas. These include shadow pricing.schemes (in

design, tendering and e¥%ecution phascs), tex and subsidy: schemes, force

- account cons

-

truction, and further Research and Development activities,

el = e P - 4 . . -

¢




4.-14»-»0,!
s
.tﬁ."&g.' .

it

2+
Sy

.
NSy
APk

Pr

T

5 ay
Ste

T
g
Sl ety

riut "s.‘

S N O

I
My
2

e
A
k ﬁw A
AL

R
(icle:

o

7
f

o,

Vel
.;51122,
51 ?L 5

13
LT
]

\
2

o

o,

TRL
oo
4 i‘ ;;
& ‘iif

1 \} W
d31 i)
it -«% o
) -"'v"":"‘#?ﬁﬁ b T

w4
2
ik
o .
A
5, ﬁ
. s
~ ]
o Lt
roy
PR
r o8
e y
z .’f‘
K
.

T
Ry
e

ihmyits e
i

L

(e
g
i

0T
T

ny:!-‘rﬂm
i

?’v

i

S
¥ )
R

i m
W
o

Sy e, b ey
% 3“‘-:,;&;.’-‘,;
xS H*:

i

o P

o

‘(.’ﬁi‘\g‘

T

.
:1" o
I
Ly SRy
T AN et
e

(i

A
3
AN

SR I A ES7

£ PELI s A - -
e 3 8Le
€. Implemcntation '
' The Grantee will be responsible for {he ivplementation and Wanageméntlof
ectivities under Phase 11I.
The jabor preductivity erperimeria™ slvcies and Jerm-siratiza projects
w111.be undertaken in stages and will be extended successively to three ov
, more &cnntries. A small central team (servicing the three countries) will

lead the research, conducting birief exploratory studies, training a counter-
_part team and initiating }onge% term studies in each couniry. These tonger
term studies would consist primarily of one to two-year demonstration projecfg
conducted by the counterpart teams with centinuing suppo-t from the central
teaﬁ.~ - -

- Labor'Productivity studies have been started in the first country, India,
and in the.second cbuntry; Indonesia. At least one other country to bé
included in the project will be chosen from outside the Asian region.

:AID may select a designated official to visit project sites and review
project progrecs at Teast once ﬁer annum. The time of each visit will be
established by prior mutual agreement with IBRD. ‘

The funds prévided under this Grant shall be used toward the support of
salaries, wanes, feps, and stipends costs attributed to this Grant. '

D. Reporting ‘ h .

The Grantee will furnish the following revorts to the Project Honitor,
PPC/PDA/DA, Agency for International Development, YWeshington, D.C. 20523

as follows:

1. Quarterly Report

" Within thirty days after the end of cach guarter, a brief staterent _'
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Within thirt& days after the end of each year, in three copies, an
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B annual substantive and financial report of all project activities including
ifﬁg -Z' project.progress. The financial report will include a1} uses and sources of
: funds. . o

) 3, Final Reports o : -

The Graniee will furnish AID 200 copies 6f the final report on the -
different subtupice of the projects as they become avai];ble.and will have
fina]%;ed all reports within one year of the compietion of the project.

E. Tner; is attached to and hereby made a part of this Attachﬁent A

.“Purpose and Implementation of Grant", the proposal of the International

H - . -
Bank for Reconstruction and vevelopment dated October -31, 1973, entitled
"Substitution of Labor for Equipment in Civil Construction - A Study
Proposal”. - -
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?{* gubgtitution posslbilities. Specific eaviromaortal paranelirs are

scele of the projecy and the time avallable %o complete LY, woIK ine
. ceavives, organization and nansgeaent, and healir and nutritionzl
. Stendards of the labor forcl. - .o :

eriticaily important; including ihe pihpsical enviromient; the Hzg o

Iis The Phase IT study therelore has fpocusad on direcy fizld : -
+ " ¢bservations of onzoinz construction acuivities Yo oxtain the producvian -

E':Z‘%g relationsily beitwesy varyans Insuis of capivsl (esuipment) anc Zeser and

%'51,? the .ourous of differesns vosiio of civili zeanstractlon. fossrveiions hove

| baen taken at zeveral fead, dom oanz Irricalion canal constiuoliln LrTEd

;{ﬁ’ in Indiz, Ihdoscsia and Nenile The cuniwds o0 22l activity: waz LnUTE -

Bo o of labor, eguirmant ana ndvcoraal; and e asziccicusd anviromnoanial Tira-

%ﬁf meters nave veen carefully Tecorced. Analir s of these data hoave tean

fp:,é cenpleted ané a resort i curventily reing prejarad.s/  In IntongEiz, o -
substudy us baing condusvad fo agserming tke 2y ¥ 2Th &nd nuTITLe

tional siandards on siouuctave potenuial ol the

8. ° Findings %o date of he Prase II study are:
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- ot ¥ e P T o — - o o P [T S ——
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such irc?ficient usa of the eruipnent that it in faat

recuires more capitid than a ully ecquirment-intensive
operation aid is aighly inelricisnt.

. (b) Tradiiiozal labera 25 currentiy in use
- are nob eccncniczlly ccmpetivive wioh modern cazital-

* Indensive tecinicues, even in labor agbundand econcmiss
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{c) Haragzement and supervisien of large lsbor forces
requiras special sitiils, experience zna organw’ zatiln,
- quite differest from eguiiment-intensive cooTaticnd.
Labor-invensive metnads saculd now 22 ationsted
. witacud cereful alvencs pranminz, orswrdizit
. training, particuiarly In regicns izere tnaSe nLACGS
T ‘have not been commoniy praciicad.
-7 {(d8) Even in lavor zounazant
- - shortages of iaver av
deed, the social coswe
fluctuaies wodsly wnTi SSk3Cn and LOPLTLo0e oL
. consSiruction aUTnCImLiszd are Xe..Tad o D3y rig
’ wages during psax periods (e.g. the narvesting season),
projects mey suller costly nverruntionz. "Shaodew
value! corroetion of mavkes Drices bezeomes 2 compli~
. - _ - cabed proposizion, and zzaiicaticn of a singie momm’
ceuid lead to haraful resuits. -

{e) Health and nutrition szandaxds have 2 sipilicant I-zzer

on productivity of b 2 AnEzia, Iinducsd OY &
cembinasion of zarasitic anfasTixicn and fven cafiziency,
\ has besn shc.n To 2e uidesproad, ot in zevare stazes
] EWMONS CONSLTUGTAIAN WATISPS 17 AT 139 $% On2 SOUntIy,
4

Experiments sazgest thal soorrams of Imnrovid nwsrition
. can havs a significant ixpace on lator procactivaly in
these cases. ' ’

Iil. Future Work

;?..'11} .
lapor-intensive construction vechnicues traditicnally sraciiced in many
develoring craniries zre not econcmicaliy cenvetitive with ccuspment-

- =% 2 - F
intensive vechnolozy ulder most conceivableo Lacter prices znd environ-
mental conditions. Jes, wWhiette 18 a pressing orovlex Zacad By nost

Fi k., 2 &
geveloening counuriosd 0 crianing sreductive coploymant onporvuanities
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capital searce coonsnies. Tho Iobor mamaan, wanch TC & large oxuond Tl
dotomdne the econcrdic viability of lcbor-inTenszve Lniermeqnats tecns
Noluries Wil De lavertigoued. SOVENNSLNT SEALIY LInLuUTULENLs o achlave
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least cne confined site at an earthfill dom comstruction. Ea2ch of the projects
will be 'paired® with two corparzble prejects being. consiructed respeocilvely
. by eauirment-intensive and traditicnal labor-inzensive meinods. Caro will bs
exercised in the selecticn and execution of the projects to ensure thal con- .
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N demonstration projects are shown in Atlachment 2. Then undertak¥en in three
= countries, the totzl cost is estimated ai $2,L7 millien, or approximately 4
X $825,000 per counizy. 21,9 million (77 percent) represents forcign exchinge ;

r:g costs and $575,000 (22 percens) local cosis. These estimates do not inciude

‘norral construcition costs of projects being studied, which would be incurred
in any case. loreover, they inciude a relatively small zllowance for -procure-
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5
pAbith

-
i

Fak

Z of this could be providod fron ithe normal cogts of constructicn. In 24di’+on
1 the Bark 1s budgeting 20 man mon™hs per year:for participation in and suger-

-~

vision of the study.

F e o
e At
v

FAR PP B : N b v

R

"
‘.

IKSud/CoHarraliphn -

<

R

Bl Ta Mg L e

3

.
B
"

ER
Sedaats

(e

ey



fu A ntum’f-‘l - LS 119 ~ . : T ,

5
27

é,' OF et SUNSTIMUTLON OF LABOR FC U Enllbi /50 10 CIVST, ClitntdCal il S

A 5/ . ; o '
&' & . X o
, g"\,\s : ! ;
XX |
g

FIR
by
Sarord

a

C:‘,""'.‘.r.;f
Jan 76
suly 76
Jan 77

July 7

Jan ?h
July 7h
A-Jan 75
quly 75

b

xSt 3 et S5

B el P

Pre urabion Tor Ficld Studices a r,_;{ C ‘ . , I B . ¢

i

’
.
.
-

A. 1 Ewarirental Studies - India , : ' oo

-- (oz: wizaddion ooty anagcoanby - R .. . I - e - .
toals drvelennoal aad testings SR . -

px udttnbw.,r daiz coller,tlon)
1 DL;- MG Ll’u Pr O,JU‘LS - In lia
b-.lr’,.hoz: wnd Design e =

GCoaslruelie . CoL . - 1J f'*n: — ‘m.:q #Au'l 7 4
’......-..n......_m.. _— ket R Gmr it e o o .

Fxpreinenta] Studses - Contry 2 - — _ C
[s---z #0 11L. k. 1 alove) . . R R :".’.Z.Z"ZI - A

Bewr mlretion Peojuels ~ Cosnley 2 . ' E

Solectliom z"n-'l Vusign - : .. . "—"""i ) ) . e e
Conslrecti. l =-:~'r’~§ } - T

. .
._.__..........._..__..._.....__.....'

‘. . .
. o

i
EFLy

he 3 lupurimental Studies - Couniry 3 kR

4y, 3 Domeastration Projects - Country 3 . . | . : ' T e
Selectica wnd Desipn . T — " e
Conrlruation . . T B b

- A N -

e T o g e T s Srmr s e ot S & e THe i S o o 1 g T e e e Sy o L e e it Vi 2 o S . ard

RS ‘,M.'e“* g

T - g A =P T

W?“"c*i‘ sl 5 '“ LIt
mﬁ?mrfrg}vw KyL iR 4-\‘"‘!: + ‘.,rtf.i.‘ﬁ’q ‘*‘ﬂ,rm_ gsn". iy f-‘ e *‘*‘n,;;; ","A 2, -
11‘ ‘} A BT, e Foy ‘,'}fw‘.'ﬂ »g‘ ¥ 31 fat i, 41‘“ PR =' ""ﬂ" w‘.v;“} o wif, ﬂ e : e
, ‘ ,5 “, .|“ u‘r‘“?{‘ ;1%". c:i:,_’-‘\mx. o u.«: ar | j“"",,-i», L‘g n],!"‘ ; n s
g RN -‘k;.\m;:h e th.::‘..lﬂ A X - T " '_
. . J . i .
o - - -~ - - X
. s ' . S0 - A
. .~ n - 1 * .
' I . " . kY i
R e . , . g 7O Lo
"b - + 1 -
» - 4
' . - - v ot



ey

TSETTT

jLpee
o

" vlt{\g
]

2

> Shy ey xe ¥
EETETRES

R T

A

. - , - L LN v
N Budrrer: Phnse 127 Jowdwe L

L3 x

T, T D S e “:‘ 3
- :sgf}*'é DR R W B T L T e R

- - b ’

waak

Froductivity Data
Collection (inel. aounter-
‘mary tean-in supporst of
BeCeDe bB:LC'ﬁT)

de

Studies
Cs Eguirment Davelopment and

y— ey -
SLONSWTALLIn T W S e

AGAT TALLON &
gonstruciion

Health and Nutritdicn Siudies

U
™y
=]

T, ILzbor Markst Studies
Total

Bank S$%asf (man moathl)

T Jeﬁ.‘.a(c‘:si‘;-‘

Fagervasion ol

By

{Thousands of UeSa 2ol
Y ik Fr e NS s S nae 3
g5 - 10 1%5 165 6.5

0
o
Lo
i
L¥ 1)

220

270

380

20 20 20 80

i/ Some costs are

suudy is undertaken

avacy were amitted.-
This

2/ x2indas Phase I
LTaXT thae and $2735;050 in

fixed, 32 that {total cosis would not change vrorcrdionzaiely il iz
in 1ass than or more than threo gcounvries, oF il some parss of

. ‘ AT - : £ v
P + o re e L ~ e P 5o J- S
A - PRI P

: . 84
Three Soutrie T 4!/4 6‘5‘7‘

595 2,70

-~
[T

-——

et




