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DEP.';RTMCt-.!T OF STATE 

AGEf~CY FOR fNTF.f:;:N/ .. TION·\L D£VCLOrt'''.£NT . 
WASHli.JGTON. D.C, 20!>Z3 

, FED ;? 

'·:r. J. !L l(n~Pil 
Exc:cutive Vice fJl~esi;:.knt 
In lc;rn,:rt. i Or.i! 1 g~1nk fo}" f~(:'CO!lstrdct i OJ".: 

i.'nd Oevelopr..0nt 
\!a,hipgtol~, D.C. 20433 

Subject; 
< ' 

G;(!n"[ !~o. [\1 ~/otr-G-1366 
PI'O/l 930-l1-995-054-73-3C$li 9 

Pllrs~ant tn the authority contained in the Foreign Assistance !let of 1961, 
as amended, the IIgency for International DCl'clooffient (ilerein~fter refelT<!u 
to as "AID" CI' "Grantor") hereby grunts to the 'Ir.te~'rationa1 Bank for 

,Reconstruction and Oe.ve1op~ent (hereii1cft.el· referred ,0 as "IBRll" or 
"Grilrrtee") the- SUI'1 of $(,(JO,OOO in support of the Stud)' of Substitution of 
1.abor for Equipment in Civil CQn5tru~tion" as'more fu~1'y 'c2scribed in the, 
nt.tach;:;ent to this Grant entit.led IIPlif~OSQ and 1n:pler.icntation of Grc.nt" 
and, YD,Jt proposa 1 entitl ~o "Subs ti tutj on of Lat;ol' fCl' [qui prr.ent i I! Ci vi] 
Con~.tructi(jn" cnd dilterl Oi:to~er 1/., 1973. 

This Grant. i~ effective as of the datp. of this letter and is applicable to' 
c.')~,~T.~ tr,2nts :niJee by the Gn::nt~e in furt~1t~"~nce 'of piogr'~m c:,ject:w~s du~ing 
the period folanh 1, 1975 thr,ough June 30, .1 Y7i' " ' 

The Gr!lnt i5 r.~:de to the in"p.o ou c(,r~i~ion thet the funds \,lill be.aciministCi"r.d 
essel.t.izily ~s dC£ci'iherl in your Pt'opc~,i:l and in ;'c,=croance with th£; ter:1!:i ~rtd 
conai ticos f: r

, o;ct. forth in i\ti.3C~:r.cr:t ;, er:tith~d ·<tJurpose and !r:plclT:cm::lIt ion 
of Grc:nt':, ,.\tta~rm(mt B entitr€d "~~aN:(}'d ProvisiGns~ ~nd i\tta(.h:ncnt C entitleC1 
t'Frl..'i!il(!nt ?rovisicns"~ all of h'hich ·1"Ft·· ..... !.:CCil agI"H?{1 to !J.x your' ol~an~zilti.u;). 

P1ea,e $iqr. the' ori~r;!ial' and seven (7) copies of this lQtter 'to "aci;i;c\,:hdge 
YOL.}" ~ccep !.:HIC{! of t.h~ CO~di tions :.·t'J~!cr' \,/h'ch the£ l:' fundS ha '.Ie ile,:m ~t an ted. 
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, . E. Sta ,'eld 
Grant Offl\(; r 
Chief, OTR Branch 
Central Operations Division 
Ofn ce of Contract Nanagclilent 

Attachr;cnts: 

A. Purpose and Implementation, of. Grant 
B. Sl.ancial'd Provisions 
C. , Payment 'Provisions 

ACCEPTED: 
INTER,':nIOilAl BAliK FOR RECOHSTRUCTIOi~ 

AND DEVEI.OPHENT 

BY : __ ~!l'-f.I_--,........:.,' "/..<I '''''" Jt~I~tL-!-I-'!tt11£"f!:,.;1 jt,~,'.,~,' _ '/ ; 'ul,----
TITLE:~e Prcsident/ Operations 

~ATE: ~ril ..=10£8.1-' -,lcc97~5!.-___ _ 
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AT1,,;Ci-:i·:nH A TO 
GRAHT r:o. f.I!'!ctl'-G-1366 

. Tj}e,r:u('jJo~e ot tllis GrZlnt is to p·ovidt:> su:;;;crt 70)" tt:l' GI~antcC!'$ rescar'ch 

project on s·ubstitllLion of label' fur e·quir~lcn1; ic c1',il construction. 

B .. ActJ.yitjes. 

The Grantee bagdn this project in 19G9 and iloS co;npleted Phases 1 and II. 

. Phase I focused on a survey of exi stir.g 1 iteraturc and prob,lem fOl';;Julation 
• » t. 

'for roe,d constl,'uction. Phase II concentrated or. ciirect field observations 

of 0090-in9 constl'ucti on activit i es wHir di ffc;'ent capi ta i -1 abor nti xes a t a 

variety (If si!c-s "nd related SClb-sturJics. 

Phase III activities of the reseanh P\'oj~ct will' place ma'jor emphases 

on'the development ,llld derr.onstr[Ition of nior!: efficier.t labor-intE::lsi'lc ond 

ir.i:eri;:t:di Dt~ ci 'J'i 1 construct; on tscnno 1 ogi'es appropr:i ate to 1 abor abundant" 

capital 3C~I'ce econ~r;Jies. This piM'~ of the project v/ill extend o,er it period 

of :our yti:r.s and \'/i11 lJe final1ctG ~Y a-conSol~t-j';rj of donors: lBRD, Cdnaca, 

Dem::ark. f-.ede)'al Hf.!{Ju01ic of G?rr.:anj~ Finin:lI:J. ,Japan, r:Cf\I'uy, S\'/ecien, United 

Kingdom, <loti the United States. 

, PliilSC III will con~ist of a series of experimental studies ~niJ demonstration 

projects (.?rrie·d O'Jt in~ at le(!st, three cour:trrie:s. 'The al"e~s covered by the 

stvdies will ~'e as :011,\15: 

1. LCi~'O~d~~"yit,'!: Gr;i:>fI!enc1ng ~t tho:' lavar- ~ntensiVG. tnt.!: 9f· "t1'e 

spectrum t.h~ f. roj€. ct \>11 j ~ exp lore ; IiC(Cfl1~llts i n- 1 ~~:lr f>rodu~"ti vi ty assot:"i at~d 
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a. Imill'oved organiz~tion and rr.,nager.;ent, inclurJing schedul ing and 

sequencing of activities in a project; the upplication of time and motion' 

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

organization and supervision 'of 1al'ge labor forces. 

b. Impl'oved tools and machinery, from simple hand tools and hand 

wheeled conveyel's to sIrall-sca1e pO\'ler machinery ad?pted for use by unskilled 

labor, with a Vie'li of obtaining higher productivities of labor and 'increased 

effici ency of' equi pment. 

c. Improved'nutritiona1 standards of 'labor, including a limited 
. . 

diet intervention progra~ on pilot construction projects in India. 

2. Labor M~rkets: The 1 abor market for unski1l eq 1 abor and 1 O\~er 1 eve 1 

supervi sory staff will be i nves tl ga ted to deterniine seasonal and geographi c 

variations in demand and supply, I'lages and other emoluments. costs of recruitment. 

the extent of unionizatiQn and tl:e oojectives and attitudes of such unions. 

\<Iage differentials for different cdtego~ies of'skill, and between migratory 

and 1 oca 1 1 aborers. "il1 be guantifi ed. The effect of employing 1 arge 1 abor 

forces on·the supply 'price Of labor .\It the project level and the macro-level 

will be analyzed: 

. 3. Stuoles of {,1te'rnativc Policy' l'nstruments a\'.ilablc to international 

· developw~nt agencies and Lesser Developed Countries government construction 

· .agencl es to insure the ehoi ec ·ofappropri a to techno logy I'li 1i be s tudi cd in 

. the context of sp~ci fic cases. These i nc1 urJe Shadow PI'; ci n9. scher,1es (in 

des.ian, tencering and executlon I;hases), tax and subsidy: schemes, .force 

accour,t c(,n$tru~tionJ. ilnd further Rc:;earch ilJ1U Developr:ent activities. 
, - ",' :..--

. . 
.. ,~·'t.';;.!J:f'.;~':.~}. -':!:·~'r~.: .. ' -_,~.'" ""': :,~":,;:-:.::~;:::.~v: ::.;., ......... . "., .. ,'." ,".- .. :'~ . , .: 
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.The Gran tee \~i 11 be res pons i b 1 e for j he i'''~l ementat i on and Ifanagenoent ,of 

act i vit i es Ulltl~l' Phase 1I I. 

will be uncer·taken in stages and ;.Ji 11 be extended suc'cessively to three or 

mor'e ccup'!:ries. fl. sma1l central tcarl (servicing the ihr'ee c9uotrie5) ,.til1 

lead the research, condLcting bl'ief exploratory studies" training a CQunter-

part team and initiating longer teroll studies in each country. These longer 

tel'm studies would consist pr!marily of one to two-year dcmonstl'ation projects 

conducted by tile counterpart teams with continuing suppo~~ from the central 

team. '. 

Labor Producti vity stu'di es have been started in the fi r,s_t ccuntry, Indi a, 

and in the· ,econd country', Indonesia. At least one other country to be 

included in the project \'Iill be chosen from outside the Asian re~iDn . 

. AID may' select a designated Mficia1 to visit project sites' and reviel'l - .. " 

project pro9re~s at 1 cas t once per ann,ml. The time of each visit \'li11 be 

est"b1ishe~ by prior mutual agre~ment \'lith iBkD. 

The fur:ds provided under this Grant shall be used toward the support of 

salaries, wages, fees, and stipends costs attributed to this Grant. 

o. 
The Grantee will furnish the follo.!ing reports to the Project I·lonitor, 

PPC/PDA!DA, ;',gency for International D::velopment, \:ashingto~, D.C. 20523 

as follO'tls: 

1 .• 
• < 

;' 
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2._ -Annual Report 

Within thirty days after the end of each year, in three copies, an 

- , 

• 
- ~ -: 

;.J/ --
J :\ 

I 

annual substantive and financial repOl"t of all project activities including 

project_progress. The fir,ancial report \,i11 include -a;1 :,ses -and sources of 

funds. _ 
o 

3. F-inJl Reports 

The Grantee ~1i11 furnish AID 200 copies of the final ~eport on the-

different subtvpic£ of the projects as they become available_ and I-till have 

finalized all report, within one year of the completion of the project. 

£. Tnere is attached to _and he~eby made a part of thi s Attachment A 

_ !'Purpose and Implementation of Grant", the proposal of the International 
; 
Bank for P.econstruction and uevclopment dated October-31, 1973, entitled t 
"Substl tlJti on of LAbor for Equiprr.ent in -Ci vi] Co~struction A Study 

Proposal" • 
m--
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5~b5titul.ion 

.... 
;.. L"1c::;oeas:.:-:.g at'ta:lt.!c:l has been ;;a:.::t .in :"'~cen~ yea.:-s ~D t1:a q·..i.es~::'·.::::: 
of a?prop::-io:te J. ... ao;-_'olo:?:::J'" ~o;: cv;:::;"to~~ct.iva c:..:d. :::.:_:.-.:,:.::..:.~:o:-:..r.:; _ .. .I. cc-.,r ii.?~:.:..:; 
cC"..i...l.tne.9. 'Z:cr ?_~i;:i:~;::: :";;,~;'3 0;: cC==~':::T," i.:. -'':'0 .:.'i:::! S"~u<lbl.c. --:'c;::::;-';:'C_:'::"d~ 
",-:--.!\:i} wc~:~ ~t:.!i=e ;;'0 ~1.:;5- ~=":';..l:'; .:.:w~::~ ~:-_.: £.~~;:c:...-.:. s....::;;j:.i.3 .;.~ :..:'.:.~::~ =-c:~_ 
able 1:1 ~.;!.;'o-" ';J£ "t::'csa cc~~::"'ic....... ::: .... ::oz:.:i.c. ~a::.~ i:.:::"s sC'UJ':'lv "Co ';:":'':':;':'-0.''-:"" ~".:!...;i 
p:-cc:'a in a. st.uq ox ~e: S"~bs~it~~.:.c:":.:'1:'t7 c;" 3.z.;::,ci:r d.:.\: c':.1...:';,-·c~::, :"''"l c:"v::,,:":. 
co:;.~t.ru~t.:'C;'l~ ~~'O pna.zas·o.i ':'::.0 !.":.uci.y :-:.a.vc: oac.~ cv;::?:t~':::6.. .;:.~.:. ;::."c:;.o:::..:'" 
S"':=-.!L-:l.ze=: 't::~ !"'s.:n:l.tz ~:..'" "t.:-:.::; ;:::.:~'.;.:-;, ~:..".:.~ £..:.:' ~c.. ·c,.::::ii:' .. c.; J.\::;. . .:._ ... ,:.. ~ .• :.)!':"': ';.!_ .... ~ 

'.is to boO c:.:.. ... ::".1.~::1 i:1 't..~a ~'i::~l p::~t::.::l c!" t!:J: z:::,:"C.7_ 5::"!""ze ':::'u$': 0: t.::c. ::-":'::..!.::..:":.":. 
i'U.r:cs av~l.:.~ls to -:;"::'i): B~~~ ~~ -:..:-..;.,s ·:.~.;:ci :--.. a:l= :;€-.::1' ':"'.;."2..;::1 t.:.3":~ 'i.:.? :""1. :':1.:;! ::::..:" _.~ 
ti.-O ;;:-:.a:::nz 1 ac":.iV2 c:ci:i.a·;:'<4".3.:t~cTl .e.:-~d :-.;~.i~i.:: :.~i,=n 0:: ::-,,:::e~ ~:..:::-:.:.!".:...... .:.:::. ;.:::,:-:.:.-

.' . 
':-';":,0. 

2. The s~u~ .. .is att~':)'C:..::~ to estab1i.::::t the tacb'..ical :.'2asibi:i~y G~ 
alt -at'y c;y,,"' ('"-"Y.-, .... -~- -. - ~' ....... ~,..,....; ~ ._..t": .... .:: __ ~.j..,)· ... n-t:.':""1- ... -_ .... .:_- .... .: ~.--e.l.a ~ e .... :!.J. c_ ....... 't .... ........... 0 .. , ... €: ........ ~o.L_..;;. ... e;;J u. ..... :.:~-'_ • .., ~ __ ...... ..;;.;..v .... v. ..... _ ............ _v~ .. .:;. 
of aoo:- a:id ~".Ji~;;:e=..~ c::...-:d ±:i. t.ll ... ·~ .. ta relate tr..Gz~ t8C:-_"1iC':';'ly' i".aE:.s:,':>;'c 
solut'o's '0 ··e·'a:.: .... e -"':-""':-0- ..... - ........ .: ...... "'" "'0 -k,,'" ~-;"'a e"cnc-'c"-: -;"r ,.; ...... - .. - •• ..., -I..~ " .... .... 1..0..1." .... ___ ..... .................... ..,-e-~~ ~ ........ u.1.I "-~ " •• _ -.z.._~ -J:' ......r- .......... 

technolo.::f cau bo d~t~-;:::"~ed in d.."lY :;::.ve.."l c.::.se. ?,ha CO.3t or ce:.aj";3 i., ?--'o~Gc-:, 
ex:ecut.ic~ 8.:-e. 1nc::,,~c.ec. ~.~ ~:;::."ac~=-~: ;;:-c·;;lc.:s i.:-. t!1'3 o:. ... :;~--i::-..t::.o~ Z.:i.c, ~':':-6a.;~
~e:lt of CC:ls:.:-..!::tic:1 ~=o~ec7.s a::e t..::i::,:; e.::C:.:i..."'1f;a., ':;;:1~ ir.t~::,!".;;~~a:.:':>:~.::.-..:.;:s 
betrree.'l cnOl.ca o.r.' ~ci".:iclv:::l ~'1C ~!"o.Jeci· des:'::r. a~e a:so be:u:g :i::ve~i.;.:lt,€c. 
?ne stud;"- e;~?!:a.si ~es . "C:-:~ ::~vel.o;::.eu.~ of a~:. ... i~i.c.n... -;.acXt.o:;"c ~;.c oS ..... '7!:..cn. riot, 0:;':-:; 
yield. 3'Tea~er c~plor-!:!:lu Cu-V a.l=o h!.s!".c.:t' laD,):" jJl"o.:.ac't!.yit.l.e~. 

I:::. 

'3.' Fne.~e I o~ ~l:e s'tudy foct4sed or. a sur'i"e:r ot exiST-iT.;: li"terz:tura 
a:-:.d ?:",o'o;"~~ :. ... ,J!"'_"'1t:.la'tic~ to::' :,cfd ,:,o::z~-..!'::-:'!.:'.1.1/ :t-s i'i..:.:::.:.:1':;:::; ~:.a::"-.3 th:lt. 
t:u3 S'..:t31.1t~l:.~ic.::. C:" ~=.·.::o:- ~:;.": DC:·.:.:'·;...:c:.~ ~3 -:"c.::::~:'c':::':r : .... ;:l.::.b::.~ ;."c/:: a i·.7..':'·3 
.:-.::.;:.e 0.:. ... cr,:"::::.-:..:: ... ~Cv~o~ .:...c";::....,:.~:...~!; :,..:-: :-.::..:;;; :,.:" '":':"":-:":".l!.. ~:!_:2 ... :':';':'::.:;. ::~::~v,;.:':: 

~~~:~;:~!~~~~~~~~~~~~~~~~~4~~~:; ~~~~~;~~~~~:~~~~:~~1~~~t:~; :~C~=-~~~:~~~~~~.~~~:/~~~ t~:J 
c: .... .iu b.rl.: i;:a;,~,.·oF.:'i.J.-:;'::::V" ..:.-.:-.::-"~::~':..:;"~a c:" -:',:)0 ~::;;c:-::r ~,j'::..-:.:.ti -;.r;":.:. ;-os...:.::..:..::...: W 
~'(;~.ij.·fc C":v~:..·c.:_;'j.:1ta.:. cj::.ii:~ic:13 ~;.o ,c::,,:,u't <l c.".leI."V:.t.ut.:;.. .. ,i: C&,c:..:; .. ..:.:.s c:'" :'::c 
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substitut.ion pO!3sibili;tieae Specii':l.c e:1vi 1"o!t:lo:"t3.l ?E.r<l1:lt;f:'.;:;,,'S ~e 
critically i?PO~"l't, i!l~ud.i.'"'l; 't,:;'e p~~5ic.;.1 .a..-:vi:"'D::=:e.t.., ~,e 3iztJ o~ 
scale of t.i.e projac~ m:c. ~~c t.i::e av·ti.l.:lble to c{"_"-;.?lete :.:~, i;O ..... :c :i..""l.
cG.-1-:..l.ves, orga:lization ar.:.i l.!3..~age::ltmt#, Cl."'lci healt.r.. ar.:.d n~tritio::i.l. 
st~dard.3 of tlla lacor fo:'c':. 

L.. The Fnase II st1.:.dj· ~,e::"efo::::-~ has i"cc'.lseci O~ ci!.rec-:. i"i~C. 
6bservatio.."I!s of or~oin.;· co:-.s'trucv:'o~ ~c~'"Ji.ti€:~ to o~ta.:.....'1 -::'-.. e !.':CG·~cv:'o."l 
re"·l,o~.n·~""" ·0"· .... ..., ... - .................. -;- .:_ ........ - ............. ':l ... .;~~- \'''' ....... ,~-'::-.) "'-" -;~ ..... - ... -'" ...... '" .l.oi L-;:-' ..... v __ J. "''''''--.1.:-• .;;. _,~,,""v":',V ... "'_~.JQ_ ... ~ ........ I;""_t:_ .. v '-0 ....... ~_v...,_ ...... _ 
the .Oi.4t.j::~t. of dii'i'.:;:;:oc...::;. t...::.~~ ot ci.vi:!. .:o:os ... !""..!c-:.:'o::. C~e.:..-v·,;;,.v:"c::.s. !:._::,,-~ 
be!rl takan at seve.:-ti ~cad, C::.:: Ci..."1i1 :"r:-±::z.·~ ~.::::!'! cz-"":.:.2. c,j:!s~~c~,:,:,;:: :'::i.7,~.i 
1.11. L~Cii, :;:::':'o~cs~a ~d ~;ay::..lo '!':'lB c~· .. ;. .... ~.5 .... : ca:':-:. Ei-c-:.:;"·.G.:r.:T.: :;.~.~ :::.?::.-vs 
of l.:!'vor, e:{:.'·.li:::::l~'1t. -&.,:.:1. ::.:f-v..::-:..a1; .:l.::.:i t:"a a2.:.~::i:.~.::':: .s .. :·ti:::"o::.:...!:"~:'aJ.. ;z::'''£
laete;"s ha>Ea been ca...:-ei"'.;JJ.."', ::cco;;o.ed. ~~- .. .-is c! t:'1c,se d.a:tc:. h:..:..Ye c.e.:..."1 

• • -; - - ,0 c cnpleted ane a re:?ort. i3 C'I .... ~en~::r :-2:'nz ?:4':=";'.?.T0.:i • .=. .!4"1 ... !1:.:>::~_csi.E." _ 
3t:b::;tU;:7/ :;5 bci...~;: cc:.::.'::.:ted to ci.J:'~-;-.ii:-.~ ~h0 a:~;·c..:;-;; ot 1:.:::a:~::. ~ii n-:;.t.=:.
iional s~a.:;da:"ds 0:1 ?~oc,::.lctl. va pot~-:':'al 0;''' -:he 1'::':;0;0 £o:::ce.2/ 

(ar 

(b) 

Findings to date c£ ~he ?taSQ 4:I st'!!cv.~ are: 

T6c!--"1iq~es C1r:::"c::t::,- :-'"1 !:.~e =-":. ci".':._ c~:::;t:""":'c-:,::"on. are 
e1tb.e=o i'.i6:~1:r la.·.:h~;'::"-~·.7,e:~iv.~ c::- h:':::~12.:r ~~:;::::.a..~~
ir.tc~siVt;;; ;.:~v .:;,::'::~.i':':''::~_'(, ::::.vc::-:::;~t.vcll -:-#~~:..:-":".::..:;,cs 

ha'tfe bz..:::-.. c~~':::~"'"'lad. :"''1 v::'a pre~z:.~ 3u'';'C.:r. ~i:~G'["i~ at7-'-!';"'.p!-s 
have bee.~ ::~.:!~ t·:) .:.:::':,:"::i: 't.:'c....:i .... 1.~.:.:.:.l ~"z.vZ"-:.::,,~.a:13:.VB 

::li3t~~o:i:; .,::.~:;. ~jd~r:."~ eq.ui;.:::£::r:. OPCi,42.'"C:"D!'.S, e:.:;. h~~d.
loa.d.:;,..1'; c:.' t.::"~;::~:s, ~: .. S' reGlllti::'lZ rr:-;::..:,o~u :r.:C"GO C. oo-:.cno, 
such ir..o..:'':-ic:'en~ u.;:;,J of t..'1e &'-1!i'!j:::2i.~ t..i.Cit ir. in f.:l~~ 
Z'ec;,uirez ~o:-a ~?i·~.ll ~.&'1 a ~~1 ~y equip.~c.:rt-int&i.sive 
opa...rati~n a::.d is :1.iShly ir.e.r~·ician-:._ 

Traditio::al :2.oc~-i:::~c...'"1sive tach ... '1ic:.l~S cur:re,.'"1-':'.i"'r i.."1 use 
are no'" "' ....... -. .... -.: c;1~y. c--·J..e-4-l,'''e ~-~- .... -0"----'" c'-:'~"",,·, I,J ... .., ... ""' ........... _ ...... jJ I..t_v ~ JJ.. ........ ....I i.LC;_ .. ~ 1:-:' .............. -

int~siva ta~~Li~~csJ even in labor a~un~~t Gcon~~ies 
;me.,,,, la.b":,,. is ·'.:;:-....s.do-:j or~ccc! (I at. a. ,;:'~c:.i~n OI :ar~~z~ 
va~es~ Ti"..i.3 is bcc&'u3e (i) ~d.s~::""~:; lD.bo~-:'::':€:r..3::'v~ 
teCt ... -uq1::J"s ,:i:'".3- e.;:.,l.;:)7.3C i..-'1 &.1. (;It.-:'':'.:i;::'e::-e-.('::c~e pr,,:::z::-J 
c.pr~sis i;; on ~:.:;:;:o:.::;2..~:t. c::"c.:?::.ic:: :-;..~~.r::: ~::::"J. e:::'.£'!c::':=:..t. 
use of l?~o:-; :': . .::. (::.:.) ,:.::~;':)~i:::: ;r..:::':,cd!) e=~ ~7 .. 7,:::"ti'H~. 
a:.."lG. co r..ci.. ~"?:v:r ;;~.::.::;er.":,.a2. ::e..c:-..ar...ic3 c.f.:. ... c;::-:..:..vel:r, :.t 
at· all. ~h3$3 :ac~or3 ~esult ~ e~~~~ly lc~ labo~ 

1/ ?:-c; ::-':'r.::.::' rc:":::J
,:.::. ~:-c ,,_ ....... ':':". :.:.:.:.:::.:c.:. ..... .:... 3~:;~.:.., 

~. +:..~:-.-:.: .~.~ '~.: :;:.~:-::: '.:: ):~;;:: .. :: .r~:. ~~:..; '-"·~·:";~"c·"·_·'"::...:.;:·""~,"·"j:o:c·~·-"-~,'~~_'·"' ..;..;=-~~:-="c...~~~"·c-~·-..;-"'~·' -::;~!...: 
II:" . ..! •. : -:'. :.~ 

_ .... .1._ .... '~"'''''---'''I~ ....... 1 ...... ~v. k..Jc' \._: .... -.1.. __ ?~.I. 

~.' ~ 

http:Analz-.is
http:crirozt2.na
http:izportz.nt


':-';,.' J ,i l 

(c) 

(d) 

(a) 

I , 

III. 

;..J 

Ha.r.a~emen1:, and supervisio.."1 of !.ar6e l.:ilior forces 
requires s?ec:.al s.."..:ills, exp~ier..ce z....-:u c:-gm ~a:Li..:.n, 
q:J.1.te dif.t'a!"enl:; t!"o:a e-:;.1.:.:..~e."1t-i:r:,a:."'ls:i.vG u;:o:"atic:1s. 
LabQr-:.n'Uensi'le r::.2~:-~vd~ .3..1.C".l:"c. !-,O~ ::,~ 2.'t'E..:..-;.:;;~c;::d 

wi ~l.out ca.:"c.:"'111 .s.'::7c:..'~3 ;:c.::::-~::~!I or ~.:.:~:..z,:~ .. :'O:l a.r.d 
trairJ.ng, ps:'Cic::.:a:-:y :'!l re;;icr.5 ;~~e ~B~t: =;;t~1:GS 
-have not been coz;n.J:UY pra..:v:.csd. 

Even in la:'or aOl!:1o.3...."l": cc~tria~ -4e:"8 e.!'"e !:;-e<:;.\~e.n"Cl::r 
nhortages of l::iocr 2.v c!it;-.·)":"e.~l, ":t_':es and placeS; t
dee1, t...1.5 ~ocial C05~ (lIe::.:.:lo:,; v&2l...t:::I ) 0:' lZl.!lcr 
n'\;ctUa.;',6S ~~:-d=:y :.~-:.:.:. S':;.:i.5Crl ~::d. :...r, .... ;::.J...:. .. ~.. ::r:.~e.33 

const.::;"..l.ction ~zc:"·:.:Z,:-'33 arc :x'c_ ..... :..l"da· ~o ";l~:t Cg..1€':" 
wages du!'iI(~ p6~'-! pe::-J..ods (e.:;. -r.:1.e r.2..":"'Vc.3t,i:-~ ~c;;asou)-, 
projects mc:.y su..:.:.~e!' COSti::':r ::...."1~€!"'=u.pr,iO::.3. ".s;-.E.:ic~ 
val:ue lf co:":-cctiO::::l 0:: ;T.1J.!";"':d-c, ?:-:'ces b2c~as a cc=pli
cated p~opos~~ion~ ~~ci ~Y?:ic~~v~ o~ a ~~~sle ~o~ 
could lead to h~~l ras~t,$. 

Health a.nd nu.t~tio:: 3:..a:l~ds !'!~ye a s:..:r:..;~ca::t '::':-.?-::'CT, 
on productivity 0:. ... 7..::'3 lr..oo~" ro::,,~e. J:..e.::.:..a, ~~et.!c~c. 'oy a. 
c~bir~~io~ ot ~~~$~~!C ~-~~~~~:"cn ~d'~~c~ ~~ti~~~cJJ 
has been s.",c .. "il 'VO 'oc :i_c.as?:"cad, o::~I.....""l in ~.;!vaZ"e sY.1.5o~ 
.a."':'i.onf, cn;'!iT.ru~ .... ' f'l'l1 ~:;·."':~~l"'S 1!i .::n;. 1-=.2 s"t o:t~ C01)_"1t-:"y:;l 

Ex;Jer~c:'it3 ::t..l;i~s-c, t.!:&~ ~:'C2:::-'::""'::S of ..: .... ~=:i:;v· ... ~d. :l.U~::·:i:t:.o:-~ 
can have a sigr..il."'ico.."lt i;;;pac~ 0::1 l&~or p:oactinty in 
these cases. . 

6. The conclt:zic:ls of ou!" F;."lG.se II stacrJ cleax"l:r ir..C!icate that 
1abor-i~~ens~vc CO~3~~~C~!O~ vecr~~~~e~ ~~aditic~31:7 ?~ac~icc~ ~~~7 
d~yelo!L:1g cC".!:rtries zre ~ot e.::o~c:i":'call:r CCZ:!ie-:':lti~,;e ·,ii:th c.::.m;:. • .-ner.t-
1nter.sive ~ec~~oloZ7 u~e~ ~os~ c~r.c8iv~b:o factcr p~ces ~~i ~vi~on
:ne.ntal cO:l(:i~.t~o~s. Yeo;, "the:-e 1.3 a P:-css:.r.l p.::-ob·le; faced 'OJ ;:.ost 
de7a:C,ir.g co·~~~~~os o~ c~3~~ir.~ ?=C~~c~i7e ~~?l~~~~~ o~pc~~J:~~ias 
"~cr :'a!"~e .3c.:.:;.c;j:~s of une:~plc:red e.=d \;..~~c:..::,:i..c.j"~a '=F''"j ""tic::.. :L.."l 't.!7L3 _n·._ ... ·A .. ., .... c'- .:. .. ..:'" C""'u-- ("".,?. ---, --.: ......... _"':.1 .... - .:- ... '--,,> .... 1- ., ,..-. _~.fJ :-.. _..... .. VUJ.,;;) 0,1.., ... / _~ ......... c .LJ. ... J, ..0-10",-"'; ... ...... ::'~.;..o...J .. .:::. J.~ ... 0 .... .., • .I_'-"Cc .... v .... 

devC:o;:-.::;t:t. :..: • .:: cif;,:;:G~..;~r.:.."j,:'c;-, 9~ ::0:;3 Ci.·..:;c:.e!'".:. :;:"Cc,;--:';~:ti,,;-.s~··:e ~"'1i ' 
1:;-:e!".;!'.od.:'ate C:''l:':' CO:'1St!"'..:.::-:.:'on t.ec:~O:!.c.;ie;i ,:,,?~::d~-::":;'t.f.: ~ :~::v:" ::'~~~-:-:'; 
c?-~ta:' s~.:!"ca cco:.::...-:iC.5. ~::z. :::::;0:" ;:..=.::.:!:., ' •. ; .. ::..~:. :.C c. lar~;~ C:X:.~.-:. ~:::.:l 
de't.:!:-::ii~,z; t.:;-~d BCO~C:-':"C via~i:..i ty C~ l':"·~,jr-i;-.:..6..-:-..,j::VC :,::-;,cIT.<1~.?:: .. ~ t.:;C:'.

noJ..-,:.:;..~Z ~;:.::i 013 :..:NeZ:.:....:.:.:.~~.. uO·/C:.-:A_-:.t-.o.-."t. ;.C:!.:..::.:: :.--:.:..-;::--..:..:.,:::,:...::, ,,-0 aCx.~r1~ 
-:"::'a scci3.ll:r cpt:"'-:.~~ ctoi.)e O~· tt:.C:1::-.ol0:J .... -:.1::. O~ s-;.~it;:d. .'~ 

7. La.~c":'" :>r(;.:i'l."!-:'iv:.~-., '::':·;#!i.~s: CO:'::'C'.ici:J:;:lt t!:e latG:,,~L-:~'=::3ive 

.c.:"'!d. o~ -::.-3.Z;:.· .... :..·.:..:. ... ,:;·l, '':-''':C ~~·u.w..r .... _:1. c~::p:crc :....-:.c:"...::.·.c.!~-=-s .:..:.. l.::..:.,jc:- p:::"O,-:"·::t..:.: .. ::.:~:.r 
Co- • ...;.oc..:..o:~(..:!· ¥_.~:,,: 
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(a)" ~ lfi'proved or.bar..i.~a:tI:i.on ,~.ci maIle.ge:n~"1't at. 'the project. 
and suop:'oject- J.evel.. Sc!!edu:i=:;.:md $e!:D.e .. r:.cL,o ot 
act~vit1.e~ '-;~ a" ;::J.J€Cu- Pi::..:!.. be a.::.a:~.y=c~ J.::d hTork 
,sa.. ... pl:' ,,~ :It''1d ti:r..c ax:': i.ovic:l tc:~':-:":'~t:.(:~ ... -:,1.:. oa 
.:.ppl.z.. .. .l :-.!} i::l~"~~'':''::':'' ~.$.~:~.s'. ~:~t: c,:s:. 0= =~cr-.:.:'~
men't" :i.~u .. lili~a~o::}- .v=~.::...-.i.:;2.-:, ~L ~:: S ..... ;:i6::-v-_3d.cn of 
:i.a:rge. labo~ i'o::ce.s -,.;:;.::. a.:.so be C)·~-·";t~e:d.. 

(0) 

(6) 

E-:lploy;ne..~t of ;,:o;:?!"O:/eG. -tools" ar.ci. ~Cb.inz~j, f:-c.-:. 
s:L"ilpleo h~:i tools G...J.j ::'z..n::i tiacc: ..... cGJ:ve:rers "Vo s:;tall
scal~ p.o::~ p.~.::.~:~:/ Q.~:l?',j';':'; ":''J ~ .. ) ~7 ",-=,s:::"llsj .. 
labo_, .l_ ....... a '_'::'n vO c:;'-·:'~":'::3 :-::..:;:-:.3::" ;::-oca:-:.iviu:"E:s 
o£ labol" a:-.d i=c;::€a.s~G.- e~ .• :.ic:"e:~7 o~ t..:;''"J.:.;:!.E'l~. 
Mach~~e..J, ar.'-ld ~e&-_"1i.c;,-:=,e.3 in U~U m CO:lsu:-.:.c~ion !)!":..{,.::; 

to davelo;::::.e.."1'C o;z., ... 1zo6G-::1.:.ale ?D':':,ar =<.:.~:::....~~:-.r, ';.fill be 
revie:.:ed. as t·;e~ ~s C~::-:-c::-~~i:r av;:ila.ble ~ccr_,,:o:ofJ, 
and rese.u-ch ~d c,eve::"o:"'-:;'Q .. o:? :::c .... ::~:it€::::6j.iate'l 

t.ec.'mol03:7 mil he Ul1c; .. ~;:t,a<tell as ne.::essa..'":r. . 

Impr~ved nu~ri~o~al ~~"'ldards ot la~~. 
posed ~ha"t, a. li:;:.:.:r,cSd Cl:"-('~ .:.11-=-a71t::'.7.:..on. :;,:"v:b.:".::£ Of.: 
U:ld.s~2.kan "by :'"~:ii.lc:i::C or nli=~2.t:'_:":.:; c.~:-:'ci::!:c:." of 
a set 0: n~trian~s ur;Q oDpar~~~~ its ef~ect on l~oo~ 

---.... ..).~ -~~ ... ..:~ .. I:" • .".--- ...... -v; • 

8 0 Labor :-i2.~%~t. S't1!r<~e3: Ef.fect of choi~e o'r tac:.!1clO6;r on S'':'''';-~~:7 
conditions of lao oJ:' res.-~Gs iur't,;":.e~ :L"l'les-:.:';;ation. In !2Z'"""u:!.cu:i<:.r: t::a 
effoct o~ Co":?l':::i'i;:g .l~r~e l::.bo:" ~o:"ccs o~ t::d Su.9P:!." p:-ice.! of 18.'00-:'''' 3.7-

the projec't lave::' a.."'ld' me i:2.C!'O :!.avel rili CD >~~:?ly:!~d.. ~:::te labor- mr~.3~ 
for unskilled. la~or a.."ld la-Har level Sllpe...--.tisDr'J st~f ~:i.1l be i:.vesti:3a::.ed. 
to dO:tcr;:ri.."'1eJ si:?a!"G.vely 1."o~ :ri.3=".:::'t.or-j" a.~d local ~ ..... or£6rs, seasonal 8.:-..:::i .. 
geos:-a?hic ...... ati:2.-r..ions ir.. c21a..'1ci.c:..d su??:::r, -ria.:;os a!"~.J. o-;':'''lt:J.'' ~.o:;'::':Gnvs, 
costa of recr~~~eut~ the eA~Cn~ G= ~~c~za~~o~ ~~d ~~e o~jzCtiv3~ ~d 
attitudes of: ~~ch U!":iOr.3~ ~:a€e c:..!."i'ere:1tir:..ls ~cr d!.ffC:::"E!r~ q:!.":.~o~ies of 
skill, and getliaen ~grawr.l an~ loc~ laoc:.:'e:"'3, ~'i::l be qu.a.,ti:;fie6.. ., 
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tJithO".J.t ca:e.lul ?1.2.'1.. ... .i.>;g and c..,.,.::..:;'y::=..::. '.I.",:"1!.s a.~:;:,:·oach r:.~Y' 1t:.ld'tv ;-.::'Z;::'er 
proj ec'C C03ts~ tl.--:..;,...,'" 0{ ~i~a.ted cC:s.ys ai"lci o~her =.3....,z.gc:e..~t prcble.~s and. 
t..lterei'or-e, has tr.c u~ger of =e:.:1:~o:-cir..g i~~r.:: .. i.1'led bias or ::.a..-.y pla.:-:.c:·s 
a:,d e::,:..:ineoJrs c.i:g~37i labor-J:..~e.."13':'ve "Coc:.:lo:c::r. :E:.O:1s't.r'at.:'O::l p=-~,:<;!::~;l 
u:;ae::-t.-1ke:4 in t::.is .3~ac.y ~n.J.: :.~ c-==e;:~::":r ::c:::'~,J:-::d ::0 7..!:.J.7. .i-z :·,;co.:.:=. :'.1 

?o~s:.ble to. CG:1.?arD t,ce:..r :;;c.:.~.;:·.;:-::.:,.::co ·,,;4~-:' ".Jov!1 c..::.:..:~:r.al-:..:r~t:::_:n.ve ~-:..:i 
t:~tion~l la~or-~nu~l~i¥e co~~v~~c~~o~ ~e~~O~3. 

110 It 13 sx:>ected. that t;-.-: .3't.udy 'H::'ll cevC:')';) .:cre e.f.::'c:'.s-.'C 
tecl"'Jlolo~ and o;"Ga.r.::-z:.:~iO!1 P:':"vC~C:'::;3 to.:' ~~v:..: ~v~ .. 3:':-:..C7..~n $"" • .:: •. :.:. .~.:: -:'0 
labcr -ao;;r.,drl'C econc.-:ies. '.l'ha :: .. a::......::"Gs 0 ........ .:::........" c:.t:d-J t:i:l.l'Dc c...:...S.S::"':"'::.:!.~2C 
Wic.e:y to ~"a pt:.bl:c -;.;::>r..{$ c:..;?u.:::--=-.a.-~~s, ·:?" ... =... .. 'a:-vi: .:c.:~Vr'3.c"Cors C:~ =::::;:.:=.::: 
ir.3 to:!. 'Vu.::.ic:i.s 2.;::.d ::,.:..."':.:.. _'~ .. ;r:~ C 0:::.:.-;'::':;:.:..:;,; \;_ .... ::3-~; .. -.. :'0:,5. ::.~ CO:l':;''''::.::' .,:.:....::::-. -;.;:..:..";, 

the ci:e:.MS":.'l"'.:=.t.::..on p;;:oojc~t.S" s.t::Ve!":ll 'h-O!",:<~:-~-,.?$ .£....:.:,. :.:;:-a.:..:....:.r..~ ;:.Oti..::S~S -;r .... :: 'DG: 
org~-.i;;ed to:- tr..e .bE."lc':'·J.t. o! :o:::a.::. C"Z:"'-:S~:''''8 z..'1'l :;>:2:_-:e:-.:;. :;:~:.::; z-~~:::.
c;;'pa.i;.cc. 'V:l:lt a:,r;cl:" cc=.?J..ct:.o!'"~ of '~:* s~\:C(!J fur-..!:e:" r::!s.:::.::"cll c...--;.:!. CGYG:':.:=",z..-.::: 
,,"'ill ~~ c~-:r':'cd ou,-:. c;r l.oc~ ~O';3r:.::.21 i=.stit.u~iv;-.s. .-..:: a.~~~'.?~ :::':: e.e 
~ac.e to C-i.cou:-a.:;:e eCiu.l.:,=.c.· .. r':, =a::..:.:. .. ~ .. :,j,rc... .. ~ :.:~ -:.:-:~ ci,;·,"clo?:.~ as :-;6:1 a.~ ":.:"a 
d.ev:elo,?~n6 vio:-ld to -:.:..::~·:=~a.ka :""~S~J..l"~-:. .2.--:Q cieve::'c;":'3:-~-:' c.:..;~-;:...t::.€S on 
constr~c~ion rr4chir6~J a~?~c?~~~~C vo l~oor a~~.~y e~~~~es. 

rio _.,....l ~._ •. _ ... _ 
.:;.4 .......... __ .:. ... 

12. ~O~ ?hase ji'; St.·..lc!~l ..... -:.:: 013 l,li:~t:~:":(e:'l :..n st.::..::az a:.c ~d.l::' Oc c::-:-
t~d.~::! :::.:::::::;:::;i'"/:':¥j .lc:,v ~w.·.;;u en."- ':IO!"3 c:o:.... .. rr.r:.C' .. :;l' ,.t ~.::t..:.i. -==e:t.!':!l -:':::=. ~~ 
eX.?cl'~S ~l.ll. !e:;d 't~'te rc::;,.:;~"'::h) c:t~.::;.o.c:: .. :::'j; ;;::-:.c:. ... c::.-;:c-==.::,~-.:r .:. ... ;;~.:::.c:.;, 
ira.i.~:;'3 a cc".!...,-verpa.:"'t ~':2,;;l ~--x:. :"'1i:t.i::.:~ .. :'..:-:.~ IGr:~.:: ~:37.,1 !::::.~c;.E:S i.."":. f.~~n 
cou.-rt:::r t ~~~=e.J lor..~r: tm-..: ~~\l!.t:.3 ·.:o~:i ::c:..~i.-lV ?!':':1.:.:""'_2:' of :;:ra -:'0 ~ .... o 
70ar c~~o~~~~~~~cn projec~3 ~C~Q~c~et ty ~cc c~~t~~~-t ~e~ ~vh.co~
t:!..nt:j.,r'.,:'; S'~~ort. l'rcut the cen't.~cG.. tea::. 

1J. The central tc.~ ~rill cO:lsist of a l:iea.71 leade:="' c...'1d t!l:"'ee 
spec:'2.2s{:,,:, .c.:: :.~ 't.=--:.-a., 1:£:0 ... ~--i ~j'" i:a",e sucn s~o .. ~ -:..=.....-.: 6:;.::?a7:"~ Q,ss.:.c:.c.::ce 
as r,~ce3~-J. 'L'lC ce:::"rIr"aJ. tea.., ~1~ll 'Cr~1 and :cad lcclL. cO:;';l'te!",?a:'~ ';ea;:s 
in fv~ a:-eas: 

(a) 
(b) 
(" ) 
(dj 

. prodilc'Gi vi --:,:: ::;:~£,i::,,~e::7..S; 

o~~L~za~~c~ ~.~ =~_~:~.C~~ z~~~es; 
(-.a:'::':;.:.=e c..:.vci:.c.:-.:,:c.u .:::.-.~ "";,a:~~:"::.::;; 
h!:.:.l:'~ a::c .~.:.::..:.""i·:..ic:. ::.:,-..;.=..:.s (.~..J G.e-;'-3:.~.=.:,e 
effect on la~o~ p=c~uc~iv~v7). 

l;lt:'~.::lt.ul:r> a :i.i''t:'1 cct:.."1~~l:!...-p== ... :,\;.::: :":: 2~Cfl cC'.~.:.::t :.:a:-, be '::eu:'::"c):::: ":.c 
'::"~'':'.::'' ·:.r.·4 o:::.c.:-,,:..;:~:':;:, c: ~:-o:..:.::.. ::.._ ... .:.--:: ~o .... :;..:;(;.:' .... :..:..:." .. ..: :.:_J;. ..... -:.:-::,.;:' __ :.~; .... _._ 
i;;:~c.r:>:.i::...:.,:: .. u :.ccr...::o:'c :_i:.uJ t-....t. " ... :~': ;.~ __ .. ::,"U:,c:'l 'ri~:":" ::;.li:''',;.i~l:''':l '0: :-;~_.;.:..:;:::. ~j" 
" ... :'.0 ~~,;..!"dJ.. -:. .. .:..::. .:. -r..zc!t. 

At. '";.&.c:-"-.O.;l~ I: C(. ·ji:;t.~ t:-, 0 
7_":.~';J ::_~-: .. .J =c.~,:=,u=~~.J. .:.r .. 

:!C,:":-: :-:0:;:-:'.:-: (il:::-- :':-.. c: ~:;:~:'::.3' _':,:.-'" 7:'-
___ .c..:...:. ':':1 ';0::" .. .:....::..;..t'.::.,~.:. .... :.:::c.: .. -;..:.~ ~=- .. '" .. ~":'~_'" 
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Genera.l of Border Roads in October 1973.1 encor:!paS!3f!S ~i::: !f:o:1ths of D)::plo::',:"\to::,
studies a t.. o~lgoir..~ ccnstructl.cn projects :"'1 no:-th C!-:l In::'::.3. ::.ira?t1: a-:.· i.:;:.!~c\rir..:; 
·tile prcd'J.~"';ti\·it:,.. of traditio:&!c:!l labo~-inte!1siviJ r;:et.~OC:3 and l.::.~~i~"!; tr..c r.25is 
for .f.'urth2:::" !".:z:.:1rch R..TJ.d ar:ions';:r2..t: ... o:l p::"o~ acts., The sC"l:.tC!1Ci~1G a.r~d s~;:l£:.:ci.uljr.g 
of construct:"on q.c~ivitie!; -«ill be D....l"!.:IJyzed, n3.jo!" co:'!s:.!"".!cltion ta::;~::s '!.;-:'.::J.. 
be .sabjcct8:i to t:"iC and ;-:ot.iC~1 s:':J.d:"csJ ~:1d ::-::11: e:~:;'3:;"':"''iC:1~S 'H1.th sir.::)le 
tools a::d e~".lip:-tB-:1t 1-:ill be cond::;;ted. CC:;;Hl!'a~~Se d::La O:l labe:: proci'.!~ti·;it:..~s 
,and C03ts b:," cii f£'erer.t rnetho:is ""4}-1 be co~,,-lectcd. ~l;;:jo!'"' objc::~i\·es of th:!.s 
phdse of Use res!!TI'.:h are t,o dnter:l:L.'1e the p .. :tent to (;:L1.c.h 1.he C03~S 0: ?:"c~ 
donrl:nan:ly' labor-:'nts:1sivc r.:e~h:)ds can be 101:0:::'13':' t.'rc·.l;~ bott..c-:, !~s....Y1a:;e:--.c:1:', 
and to Il0';lSl!!"'8 ~'1e r:.areinal product of s:':~ll incre.."1~~t.s 0:: c:.:::::.. .. ~.:;l. 7h~ :_:.:=:10, 
pro:nisl.r.g t&chr.iq'...:.cs ~:ill to sclE.cted for further vE:st:L.'"1g .. and dc\-elop;.e,:l-:'· in 
~all de:r.:onstre:.tion project.s. . 

-15. Darir:n Fhase III-= t;.:o or th:-ee typic-3.1 p!'"ojects sched'olled f.G-::' 

construction in 197~-75 trill be underta.ken as <ie:.no!lstra+,ion projects, i:~cl\:.di::g 
one road co~struc~ion, ona irri~~~ion c~n31, ~:d i! resc~ces F8~~t, a~ 
least one confined site a.t an eart.nfill d:1!:1 cGrist:r'J.ction~ B2.ch of t..~c projects 
l-r.i..ll be.':p:!iredH ~;ith t,:o CC:7.;>Grable projects bGi.!:~. constructed !'esr-cc:..:.. ...... 22.~t 
by aqu1.:-'"':"Ic:::t.-ir'.tcncive and 'tr~di t.io:;al lr-.bc~-i...""'ve!,,!3ive :-:et.nods. Car:: 1-ii11 be 
exerc:"&ed i."l t.he selection a:,d execution of the p:-05ccts to ensU.re -vca:. con-
d-;ti .. 5 ....... :1 • 'c-~':lr~'1 _... _":j'''..:. rri '-'~ . ..:..., (0 .. _ - tJr .~.-", ~.J. ........ ~_ ... :) 0·' __ 0.. 0:-•• C c.:.S (; "!-":::'" .;..D .• e e.", pO ... ·.:._O ... .:... ...ne c.1.!~ ... f,.. D.J.v LOv ... .:: .... r.. •• "'-'\.<:.1.: ..... .::_ U. _ 

project \..-i.ll be a.da?ted to a~co::-:.:odate the ::loi-hod of con!.>~ruction being t:3ted, 
c .. :. ::~:::'..~::~ :-:':::'':!!''ia.:'s ~d -::~si~:! ~:'!.y l-'e ~Flt.S1;:i:t.'!.!-:'r:d r-:::~ ·e':!.;.::i. .... alE!!t de::...::e.!.:
graded "c~s;,el' ... ""U!1 11 pavc:.!c."1t.s.. Construction is c:~cctcd to re~t..l::'re Oll-:! 'to t·~o 
years for €.ach proje::t. T::e cent:-o..l study t.e::n ({QuId ir.itiate the sti.!C:r ci~r::':-.g 
the pe:'ic::l r'C!;:r'c.a::;-Ap:-il 1974; a.:id viGuld rotu!'7t at. intorv.:Qs tv give f\a·i....~e:
guida~ce to the ·st-:..:.t.t~. The local te.::..'I1, l;h.ere necessar:r assisted by one or t-;;o 
expert const!1l~ticn engineers, r:ou~d be responsible for the execution of th3 
experi!I!E;.~t • 
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Total 380 

20 

II So~e costs a~e l~~edj 30 that to~al 
s-.,:;d:r is u.-:dc;:otak2n in lass t.'1an or r..ore 
~~~ay we~~ ~7ittcd.· 

2/ Z!:.:'s E;X.-!lt:.dcs Phase I, 
:...~ .... ;. . .:: t!...-r.e ~-1d. ~?'r5JoOO i.n 

" , "',, ... 

15· 

1;0 55 

650 645 2,:'7vY 

20 20 20 80 

costs ho~ld no~ ~~a~le propcrtiona~c~y 
than th.:-eo coun~ries.t or if Sa.~5 part.s 


