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X. imuMmcnoR

KHirL&f til* l««t y««r« th* P«ruviM icwxrn—nt h«« paid eoMldarabU

•tt*atla» t« th* 4rral^a*BC ©f (I) lrrlt*tloft progVMU la th»

(1) ««t«r cMtvol prpgsmm to ttm 9i«m, <a< O) coloatsatioa prej*ct«

to tiM mstoM or tte ««aBtt7 te toyrovtog ««4 toer«Mto« th*

IMTodiKtlM ei th» agrlcttUttr*!

laportaat rMsocw for vfalcli eot(Mito«tlMi progras to tb* Jtnsl*

4iMrv« sp*eUl cooilterattM toclud* (I) th* MiUtnc* •< tetiU taa4t

to th* •astcra •lop* oC th* Aadoas (2) th* po**lbllltf of gr«rtoi « irt4i

v«rlot7 of crop* to vnrlottt *ub-cltoiit**i (3) th* po**lbllity of rodUtrl*

b«tlas labor r**oiirc*» froa ov*rpopulat*4 araaa (Mtaly to th* Coaat and

Storra r*glona) to Jongl* oadarpopulatod ar*«a, thua r*ductog tta* pr*valltog

dlagiaia«d wmploracat t (•<»> th* convaaUat d*v*lope*at of pot*attal agri

cultural rasourcoa to aceordaac* to th* hi|^ d*p*od*BC* th* P*rttvlan

•cannil' ha* «rith r««p*ct to th* agrlealtoral •*etort (5> th* alt«ra*tlv*

of ovoidtog politic*! cooflUt* with *ctioa *to*d at OMiaod mm l*ad

iMt**d of coping with going coacara* (latifOadla); aad (g) th* ao*4 for

totogratlag roMt* Joaglo *»*• toto th* aattaa*l *cia*^p« Xa odditlda,

it ahould b* aotod that th* iapartant aarglnal Joagl* road projoet lapli**

th* •••d for *a orgeat eMipl*«»atary actloa eri*at*4 at th* €ol0ai**tioa

of all fortil* aroaa loeatad withla th* iefla*ac* of thi* road.

Tha Pamiriaa govaraaant ha* c«Hplat*d four aajor col*aicatioa

•tttdia* <g» 9t 10, 11) for four diff*r*at r*gloaa ia th* JMgl*. Oa*

•or* *ffort to thia dlr*ctioa la th* actoal proc***tog of a ato^ for

th* fifth coloaisotioa projoct fov * vaat Juaglo *roo to tho iorth*
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TkU proJ«et» whleh li ch* foeos of thlo tteolot oiaa to Incorporoto m

«r«« of 2.2 Billion hoctoros for ogrlcultural porpoaos. It la tho largoae

Juoglo coloolaatlon projoct aaKmg tboaa prograaMad by tba govaroaent*

Tho plaanlag atratagy adopcad by cha projact agaocy roapooalbla for

tha Juagla colonlaatloo prograai dlvldoa tha araa into olght plaoalag aae*

tora lladtod by facigraphlcal pbyaleal booadarlaa (aoo Plgora oea). Tholr

roopoctlvo m•MO aad total laad aroaa aro aa follotfas

PlOBBlag Total
Soctor Aroa (Hoctaroa)

1 MasaroUl 138,623 (Kaaoroth Projoot)
XI Chltlyactt 203,104
111 Klava 247,113
IV 8ae Rafaol 1S9,639
? Saatlago 299,340
VI Coaapa 508,SM
m Chavoa Valdlvlo 417,363
VIII Cahulda 193,728

Total Aroa 2,200,000 (Coaplata Projact)

Each plaaalng aactor will ba atudlad aaparata aad Indapcndantly wltb

ragard to apaclflc oiwiroaflBaiital charactartatlca. Tho flrat ata^a la tho

plaaalng of oach aactor la tho dovolopMoat of a Pilot oaaplo or rodneod*

ocalo ^ojoct la a llaltod wlthU*aoctor aroa doflaod ao tbo "eoloalaatloa

coator*". Tho roduood ocalo projoct lo doolgsad for aecOBpllohlat baaloolly

two objoctlipoo, aoMly* (I) nodol saldollaoa for tho oat^lUhawat of

coawalty coatora wlthla tha aactor aroa (ulth tha coanualty cantata pro-

vldlag baale aanrlcoa auch aa watar, p^ar, hoapltala, achoola, church,

atadliaa and parka); aad (2) farm plannlag guldollaoa vhlch vlll bo aubao-

qwoatly followad la thm progroaalvo coloalsatloa of tho plaoalag aactor.
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thm Masmtk voecor U first mm f ttodUd. thm yrojoct

•mncy lw« «1^ prlovlty to tbU ooctor for BalBly ttwoo rooooM. Vlrott

It U with roapoct to its location « brld«t«hood to tbo 2.2 •illlon

hoctaros total projoct araa. A«eond» it (ui* quick accoaa to tha Otaas*

Iteranaa paaatration road tharaby raadariag availabla It* output la laa»

tint than woald aoy otbar planning aactor. Thlr4, It !• tbo sactor naaraat

to tha Coaat raglon and to Inportaat Jungla tovna soch aa ftagaa Granda,

lagoa Chlea, Jaan «n4 ottiora.

Tbo total aroa far tba Vasarath aactor la of appranlaataly 13t»623

baatamo* Only 28,000 hoctaroa or 20 povaont of tblo aroa la aatlaatod

aa anitablo for agrlenUairal naoa* 4ppronUMtaly 14»000 hoctaroo «rlll bo

allocatod for agrUnltvral praOaetlon and 1A|000 baataroa for llooataab

pro^tlon.

Tha projact agracy bagan working an tblo prograai In Hey IMI* To

tha prapant» It baa prodoead only tba final raport far tba Vaaarath Pilot

projact (12) covarlng an araa of •ppronlaitaly 2,300 bactara*. IK* naxt

•tap la tha Ptu^ of tba <o«plata Nnsarcth tactor prajact. Tha Inwttlga*

ti«i of tho acanaalr cbaTactarittiet of thia project eonetlttttae the neln

a<*je€t of tble tbeele. for thie purpoae* and •• a priar naceeeary etapt

tbo Xeaarath projact baa baon alanlatad, taking aa baala alaaenta of

ayntboolo tbo «adal atractaro of tho Vasarath Fllot projoat (12) and otbor

oi^portlng data dorlim4 froM oral totorviovo with projoct agoney offlclalg

and froB tha Tlago lbrla«Tocaeba Projact (II). Tha Ksaaroth projo«t thne

conetractod la of a proapartliM nature. Ite definite detailed varelon

will be raallaad by tha project egeacy in tha near fatiira. Thie Inveetiga-

tion thna will bring forth a flrat Inpreaeion an tha aronanlcel
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etuir«curUtlcs at th« lU»ar*ch pr«j*ct «id» ponslbljp. of th« ov«r-«ll

coloBtsAClon la «d41ttoat thla study may eugtiaot th« applies*

CtoB of oxucias Mtho^ology for M«lysU of projoctc of thU typo jud U

charf* of •illc«ry aa«ly«ca^ aot rosularlj os«a^ U Khaao dutloo.
Tbaro aro varlouo llalcatloni to bo rogardod U tbU irorb« rirot*

tho Saurotb Pilot prajoet 4B«l«i 1« aatwMd to bo eortoat ot Uoot for

that port vbleb bao booa ovatlod for tho eoootmctioo of tbo Hasarotb pro-

Joot. So«Md« additloool infonoatloo was ooodad by tbo author for projaet

oiwiUtiOQ. Third* tho analyaio deoa aot doal vith a c004>ariB0n of

altoraativoat iootoadf it tofwrataa tho characcoriacua of tho projoet

pri<Mr to ouch a coi^rUoa. Povrth, aocial aod political sattora tiavo not

booo iaclttdod ao that oconoodr aapct ta cao bo oMphaaisod. Pifth, tho

aarkod abaoaco of auffieiaat project input data lua aado aocaaaary vao of

a coaaidorablo of aupportias aaauaptlOM. Sl*th, bonofita aro ofor*

oatiMtod. Tbia atody tftillaoa the yield oatiMtoo coaeidorod ta tho Filot

project. Xt ceapliea but dooa aot Mcooaorlly asroo with tbaae ooti«atoe.

*bo fllot pvoject'o aooreo for ito yields ore eetiaatoa froa Mhor Jwaglo
eoloftisotiM projoote haviag oiallar eharacteriotica to thoae prevailiag
ia the Keseroth woo* Aeaatpariaoa haa beoa mda ia thia atudy for
choaklat thoae yields acaiaat thoaa obtalaad by the Coovenio do Cooperaeioa

^••Htutloaa ongagad ia the perfotaaace of the referred
colooiaattott prograa are the Inatitute for Agrarian Rafont aad Proaotign
aod the Aray. Both iaatitutioai have equivalent o^oal roeponeibilitiea.
But, tbe Ar^ (eagiaaeriag branch) doea aot appear to have the aeceaaary
and aofficieat bM»le^^ fwr edoquately aaalyaiaa the ecoeeetce of »ro»
Jecu of thU type.
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feuict? imt teMKM, ••srkMMt eoTm. ^MM mJ
tram In thm D»p«rtaMt mt Amsom« vhlth laclutes CIm ItoMntli

proJ«ct «r««. Tills c«H|»«rlsM chai#* • sisalficaat •vtr-cotlaato of tlw

Fllok projoet yl«ld». boMflt* tforlvad froa tht mI« of

eutpuct froB tho M«ft«rotli projocc tro aUo ovor-ottUMtotf thuo iapljrlAg

an lAfUelon of tho lMMftt*co«c rooult of chl« «iuly«ia«

Flaally, it It advortod that bjr tlM tiaa this atvdy vaa eoaplatad tho

Poruvian ocono^r mi* offoctod by aa approotlaataly 50 parcoat davalaatlOB of

Ita local eurroacy* Aa thla dovalaatloa aff««ta coloalaatloa projocta a

brlaf MMtry of Ua pnbablo offacta upoa tbo acoaaaica of tho Haaavotli

proJ^C la addad aa Meaaaofy far tiM latrodactloa of thla work.

It la eaaaldaraJ tbat tte racant ^avalaatioa of tho Sol affa«ta hath

tho aiipply aad daaiwd far aatpata froa tha Kaaarath projact. Quaatltlaa

•f food prodttcta daaianJad aa a fuactlaa of hlghar prlcoa ahoald daellao

whlla thotr aupply la axpoctod to Incraaaa folloulag hlshar pricaa.

Aa aatlaata» at tha aatloaal laval» of tha probabla ehaagaa lapllad by

tho dovalaatlaa' ladlcatoa a U porcaat dacraaaa la tha coaaiaiptloa of baaf
aad a 23 porcoat dacroaao la tho cooauaptloa of allk* Thoao raductloaa

raault la a 93 parcont 4a«roaaa la laporta of boof aad aa ^3 paraaat dacraaaa

la l^orta of allk. Alao, It la oatlaata4 that tha ^aaatlty pavehaaod of

_ Tha 'Xoavaato da Cooparaclaa Tacaltaj Estadlatlca y Caxtofrafla**
(CCHKSTCAR) la a public agancy whoaa baale alaaloa la tho parlodlcal
racapltttlatloa aad procaaaiag of africultural productloa data. It la aaa
of tho aoat officiant and rollablo aoiurcaa of agricoltaral data la yam.

^ Coaaldarlag a rata of axthaaga of 1Dollar for 40 Soloa aad
aaawiag that producta ara boaght aad aoU oa a froa Mrkat*
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thm abovo C0n>l4«r«tl0M it cmn b* coacl«fd«d C^«t th* M«ft«rtCH

U Mrlously <£C««t«4 by tbt vcomt d*T«lu«tlM of tlw Sol turslnt

U iMO £«v«r«bU.

ror thm draUmMt of thU work tbo outhM hoo fro^mtly roaoitod

to BkOMTo* (U) 9t9dr for rotoroMO aotorUU Md oaalytUol froMwork to

bo «4opto4 la tho aaalyaio of Porvvtoa jantlo coloalMtloa projocto* Aloo,

tho tiajio iterl«"Toc«cha pvojoct (11) ha* booa fro^ooatly uood ao o voloablo

roforaaco atudy.

Tbo proaont atudy la dlvldod lato tciroo aajor ehaptora. Chaptor XX

doala vlth tba thtorotlcal coaaidoratloaa oa tho boai£it-«oat aad aoaal*

tlvity aaalyaia. Chaptar 111 roCora to tha aaalyala of tbo proapo«ti^

Nasaratb aoctor c^loaiiAtloa projoct acid iacludoa, la tUroo aacclooa» tba

fliaotal doocrlptloa of tho M^aorotU projoctt ita aco«o»l6 ovaluatloa La

tovw of tha dlocouotod coat-boaoflt bol«aco» aad tbo aapploaaiitary ooaol*

tlvlty oaolyoU of fovr Bajav vavUbloo of tbo projoct, vU., voto of

latovooK» raco of coloalsotloa« otady porlod or tlaa koriaoa oad typo af

prleoa eoaaldtrad* Aad, Cbaptac Vf larludoo ttio auaaary aad aoaclaalono

of tbo atMdy*
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xz. mauTxaOr combiebmtxoib

4. B«Mflt-Coat AulysU

Tti«r« en c coiMid«rabl« nm^r of crlt«rlat *<7 of whLeh can

appllad in •valuaclng tba acononlc souadeaae of a projact. Tha critarLon

aalactad aa coavaaiattk for tha praaaat caaa la Idaatlflad with tha cam*

pariaoB of projact coata amd baaaflta. Thla la partrayad wlthia tfao cob*

tost of a projoct avalvatiOB atthod callad kaaaflt'OMt aBalyala. A

•I—iiij daacrtptloB of thla taehBtfuo can W UitLatod hy quotlat tte

Coat-baBaflC aaalyaU la a way of aattLng o«t tha factora whlcli
tMad CO ba takan lato account La Baking certain acoooalc cholcaa.
Moat of tha cholcoa to which It haa haan appltad lavolva Invaat-
•ant projacta and dacialoaa witathar or not a particular projact la
vortbt»rhllat vhlch la tha boat of aavaral altaraatlva projacta or
''hoa to undartaka a partlcvler projact (14).

Tha avaluatlon crltarlon of tha hanaflt-coat approach la tha ratio

of tha praaant valua of Ita banafita to tha praaaat valua o£ Its coata

vhlch, if axcaodlag ualtj, lodlcataa a favorabla rotlo.^ Tha BathaMtlcal
axpraaalon or daclaloa algorltha for thla crLtarloa la aa foUovss

—itJL_ + —!sl_ 2 + + !>b ♦ t -(X + 1) * (I + 1) * ^ * <i ♦ I) •
• I

* *_£a.(I ♦ i) 1)
<l +1)

Aa aqalvalant Maanlas for thta daflaltioa la tha aalaetloa of a pv«-
joctt whoa Ita praaant Taloa of boaaflta axeoada Ita praaaat valuo of
cotta, l.a,, .#haa tha oat praaant value la poaltlva. This aqulvalaat

alag la ahaad avallod for tha laaaltUity analjaU (14).
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• Frd»peetlv« benaflt for yooro 1 throygli a«

• frosper.tlvo root •oluoi for y-f^r* 1 throng a.

1 • Interofft r«to^ mod for rftscouattng.
e • Scrop or aolvtte vaIim.

Thoro oro boolcoll/ fovr rolovoat oapccts ta thlo MMljrtlcal drvlco

which daaorva opocUl coaoldtratioa* Thaao rafiir to the pvoeodurM

foll^rad lor IdaatiQriat oad ovalMtiag eoato oad banoflts. to tho aoloe-

tloo of aa opproprioto rat* of diacowit aad to tho rolavaat coaatraint*

affoctiag tho flaat outcoaw of a projoct.

1. Mwtltlftiwi »f >—tlto —d e—«»

Tho offocta of a projoct may bo dividod difforaatly aceordiag to

tho critoria adoptod for awch pitrpoaa. Thia atody followa Tiaborgoa'a

(17) critorioa. Ho dividoa eoaaoquoaca* of a ^ojoct iato thraa tjrpoof

•is. a diroct» ladiroct and aocoadavy.

ooaaoqaoaa— Hithia thto eatatov^ «ra iacladad thaoo

itaw which the aaalyat eaa datoiaiaa ia a atraightfaiward •aantv. Thoot

ItMo ara aoaaeiotod with prajoct lavaataant aad oporatiag eoata and

lacolpto. Gaata eovar eoaatruetioa aad aAiatefiaaco of roada aad covauaity

facilltlaa, oa-fam iaatallaMnta, aad ochar activitiea auch aa tochnical

aaaiataaca. ftaealpta or groaa boaafita rofar to tha Incoaw dorivod froM

tho aalo of outputa in local narfcata. Rot bonafita rafor to groaa baaafita

Uoa farm produr.tioa eoata.

Tho Intereat rat* (1) which ia also the ahadov price of capital,
•ay aot be coaataat over tiJH. If thia ia the eaae» the tera (I ♦ i)
would be altered* But title la a refiaMaat wbich la freqaeatly evitted<
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li. Indlfct cott»oqwac— Imiifct vHr to clua«M

la tiM orsaaUatloB •£ pre4actl«B U ImdMtrUa wboM flMl Mpvta •At«r

•• tap«t« t« th« pv«J»eC| ovch loAwtrU* «r« vortUally to

tbo pcojoct OBtorprloo. Thalr laclueLoa la tho ooalysU roqulro*. of

courso, cl««r kaouI«dc« of Itttcriaduatry roUtlonn. By of « ^oll

4oflBod input-output mtrlx U la poaalbU to traco tho projoct'a lodlroct

offocta Ott ral«tod loduatrlva aa wall aa to loducad offocta on houaohold

coosiuiptloo pdttoroa ond l«vola by tho project to &ta r«Iatod ioduatrUa.

^^1« Socondorr conooouotKoa Socoodary cooao^ueacoa of a projocC

atoa froa tho locoat (r«rtb rooultlaft trm tho projoct. Am lacroooo U

farmra' locoMS, for oxaHpla, say Udoco « dorlvod Ueroaood ftT'ni for

ptodiwod coaaiawr sooda oad oa laporto. TImoo offocta dopoad

apoa tho oUo of tha projoct lavolvod. Tbolr laclualoa lato tho boaofU-

coat oaolyaU aay bo ragardad aa ralovant oaly for pvo>^ta with aubataatlal

Ini'OMi iacvaaatat oftecta.

2. ?al—of boaaflta and cn.t«

A» it io oxtroaaly difficult to forocaat with accara^ tho futuro

davoloFMot of rolatliM prtcoa for larga <laiwias horlaoaa/ a aanaral
prartLca la to valua oosta and banaflta of a pro^aot at coaataat prlooo

adoptlas tba pclco larola OKiatlna at tha dapartaro poiat of tho projoct«
for a aara rlsoroaa aaalyaia, a bypathoala aay bo adaptad far tho Paraviaa

caaa for alXttriag a dagradatloa of tba parebaalat powar of aoaay of, for

!• oapactally traa for eooatrloa ahawlng an alaoat chroAl<
tODdaocy for davoluatloa of ita local curroacy.
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prle««* Aceottntlag prlc««» acttordiat to Tlnbftraaa (17)« ara tboaa at

vhich tttpply la juat aufflclaitt to aatlaQr daawod. Thaaa pvlcoa rapraant

tha eppertoalty <^oat or tha valua of tha awrglo*! product of a prodtictioa

factor. Caa of accouatlag prlcaa la balat racoaawodod la tha aaaljrala of

at laaat IAok, capital aad foralsn axchaoga prodoctloa factora (16).

Slaca a aaiiarallx aatla factory tachalqao for accarataly dataraialas

tha accauatlat valaaa of tha akova aaatlaaad pcadactlaa factara has aot yat

haoa dairalapad* It Wi oowa o»vat'tana to a^ly to altaraatlva taehnl^aaa f«v

obtalttlBs At laaat a^raailaata raaolta. Aaalyata say thna apply to tha

aanaitlvt^ aaalyala altaraativa aa aa adaquata aaaa for dataralalag tha

laflMaaca of varloua accouatlag adjaatad valuaa oa tha eutcoBaa af a projact*

3. tifct fl iattrfffli

Banaflt-coat nonlyala oaada to bo iapLamatad with aa ada^uata Intaraat

rata aalactad accordlag to tba capital aupply-daaand {.aodltloaa of tte

acaaoay. Thla taak coaatltutaa oca of tha aoat dall'.au prablaM which hava

to ba salv^ U thU praoaaa.^ It haa ta ba tahaa lata accaimt that Mt
pr^jaota hava laog llvoa' aad la^uira alsoiflcaat lavaaiaaat mpaodlturaa,
aed tbat aalactlaa af la^r lataraat rataa aay ylald a typa of progras

•abataatlally dlffaraat froai that obtalaad by aalns a hl^h lataraat raco.

^Oaly ia cartala eaaaa aa* far axaapla* whaa a fisad badgat la ta bo
apant thara la no naad 0or aa opportunity coat rata af Intaraat baeaaaa tho
paablan af aalactloa dooa aot Uarolva aa appartualty aaat af capital.
Purtharaoca, aona authora^ ••&»> Mclaan (7), argao tMro ta aalthar aaad
for a aaclal dlacouat rato of lataroat. Thla U valid oaly vbaa aat eoa-
aldarlas tha praaant valua of bonaflta laaa caata» far If ao» aoaa rata of
dlacouat haa ta ba chaoaa.

* it U adaartad that tha laablllty to foraaoo tho f^ura aad tho
olaaauta of aaeartalaty afflactlng tho prajaet outroaa tand to raduco tha
pUaaiaf bovlaoa at t « aaM tte that thay lazily hlghor lataraal dlacauat
ratoa.
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If ••gt— if«lf«r« eondttloM wra aaauawd to axlat, thoa laplylng

•m optimal altocatian of roaoureoa. tlia aargloal aoelal rata of tisa

prafaranca and tho aMrglaol aocial rata of raturo froa Imraaaaant would

ha aquivalottt tosva. B«tt thla doaa not occor In tte roal world aconaaqr

whara tba Msrkat datoratood lataroat rato doaa not aocoaaai'lly colocldt

with tha aociol rata. Thla pr«hla« la furthor coapllcotod hgr tha asiatoaieo

of dlfforoat iMovMt rocoo otlliood hf tho poblU a«d prlvoto ooatora of

tho ooewr« addition, aarhot dotoraiMd tetoroot ratoo t» vador-

«mlopod aoMTloo toiid to ho holoo tho roal or coMpotltlvo rato, l.o.»

Choy aro ndarwottiod oatiaataa whUh do oot raflact tho fall prlea-

Ucroaalat affact of a daauad t&r capital largar thaa ita aupply.

Tha lataroat rata controvaray la an andlaaa dlacuaaioo which la

diapoood hy Vraat and Turvoy <14) aa followai

Dlacttaaion ahoot aocial rataa of kiM prafaroaca, aocial oppor*
tontty coata, ate., do oot cot vary atttch lea la aoat oaq^lrlcal
work, and wa h«va aot haon ahla to diacovar asy coBviactotly
caaplata application of auch ootlcoa.

Cckataia (1) alao coaclodoa thot **Tho cholco of laitotoot rotoo Mat

roaala a vaImo Juda*ant."

Qttdir thla ocato of thlata tho vasal praotlao la to ooloet an

latoroot roto on tho hoala of provalllnt ratoa. Tho raago of aaloctloa,

M propoood hy Rhattor (U), can ha datar^nad hy <1) tho Utaroat rata

^ Oantral Sank, which acy b« ragardad aa tha lowar hovad,

and (2) tho latoraat rata provaillag la uaarsaoiaad •fwiay aarkata, aa tho

oppor hooad. A point of raforaaco wlthla thla rata aolactlon raaca alsht

ba tha govomnt horroiflns r«ta. awaa though it aay ho arguod that tha

gowaraaant la not a ea^atltlva horrowor*
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B, SMtflttvitf A««ty«u

It i« Mt povslbU to rolj OB tho voloo osttaotoa of oil tho

colovoat vorliAlo* oatotlng tho ocaiMwtc «a«ly«lB of • •poelflc projoct.

In fact, a conatdorj^la dograo of nncortaintf affaettng Cho final outcavt

U lonaraily «xpacta4. Thia la aapaclalty trua £o* preset atudiaa par-

foraad in loaa davalopad comtriaar in ludlas Foru. In thoao araaa

fa«cora auch aa (I) iaaafficiant and/or Invonalatanc atatlatleal data

achaaa. and (2) inadoquata analytical awong othor alanontal

dnfiotonoioo, vndnco tho validity of tho voanlta of tho atudloa* Tho Mil

tMpwrranr implication of thooo nnaortainty ol—nta, whon not proyorly

•anasad in tho analyala* io tho lacroaaod prohahlllty Cor neeoptl^ (•*

rojoctins) a projoct orronoonaly. l.o., tho ovaloation loanlt aay ho sla-

lad hy tha imcartaln bohavior of vartablaa undar dlffaront eireuMtan^aa*

To thia raapcct, Shanar (16) atataa tha folloMlngi

Eattaatea oaad in tho analyala waro traatad aa if t^<oy wara cartaln
to oeeor. Tat aaiiy of thaa ara aid>jact to <onaidarabla imcartainty.
Claarly« thia poaaibllity eao influanca tha aconoaic attractivonoaa
of a projoct,

Ona of anhanelnt tho validity of a projact invoatiftatlon ia to

undortaka a aonaitivity analyala. Thia analytical tool atarta with tha
o

boot ovailablo ootiaato of ooch rolovant varlablo mi thon proeooda vith

Tho boat oatiaato. ao naod haro. roprooMta tha oxpoctod valna
dafinad aa tho aua of all p. s. vharo k. ia tha valoa of tho i-th ootcaaa
and p. la thm probability tnat it will occur. Othor poaalbla Intarprata-
tiona of tho *boat oatiaato" aro tha aoda (tha aoat likaly outcona) and
tha nadian (tha outcoaa which h«a a 5C) pareont ehanco of boing axeaadod).
In tho praaont eaao, haifavor« aoch atatiatlcal ealcttlationa havo not baon
•ada and tha *^at oatiaata'* ia baaad on Jodipaat Aout tha oxpaccod
valua aight bo«
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• qat ... tlc 9041.ficatl• of the ••lue of ooe of tlaea to calcal•u the 

••ultl•i.tJ of tbe ODtccme with •••.-ct to ~lulase• la .. claioa •ert•~le•. 

Cl'aat _. ln.aa (2) r.fer to nuttt•t.ty ... 1,.u (wbicb ll the 

-,~oaeh •dophd la thla •tud.J) •• follw•t 

Seutt1•1'7 ret.n t• ~ nlattw .. pie.di of the c.:baa .. ta 
-. or ._.. •1-•• of a 'Hlbiffl'taa ec__, prClbt .. tut vtll 
nwne • leculoa ._.. •1tenatl-va. Thu. lf one partlculer 
•1-at ca• M wr•w-led Oftl' • vi.de -r• .. • of ••lue• wttbout affec~laa 
the cleclaloa, the .S.Cialoa \llllNr COM tderatlOD 11 utd aot to M 
.._,,,,,. to -.cerutacie• l'•ld'4iaa cut ,artu•l•r el-at. 
On the other b&Dd, tf • ... 11 obeq• ta the ••U .. t• of _. el .. nt 
vtll alter the dectel•• tlWt dacl•l• u Al4 ce M wrr .... tU.•• 
to ch• ... • l• tbe ••ttllat•• of that •l-ot. 

Abo, Hlrahlelf•r (.5) r•&T• to aeut.tl•i~ aul1•i• •• foll•• t 

A• • pTactlc-'l• •lt•nYtlve (t• .. re .opblatl<•e.d proc:edut"••) 
•aid tt u •ttel to ..U at l•••t tllia •da allOl!l•ace for uecer• 
tatu~ tlaa c.alculetlau •hould ._ repeated under • aallber of 
dlffereat ... ..,iloaa U.t ct. .... owa val•• •f the wt 
CYtaelal elmnt• of tbl pToblea. TM.9 11 ca1le4 .... ultt•ltJ 
wettaa". -4 ,. v tse procedure would be to cbeck ••••lti•it:r 
at the calr.uhtione to con.tt'tw:tloo•c09t chense•. veatber 
•.-ri•tlOi.\, d1•c~t ~•te, etc. 

Other alteroetift tec.hni.quca which ~ould tNt -.&Md tor dlaUoa vi.lb 

u.QC81'tatat7 •l••aU 1n the outcome of • project H'• tbOal• proposed bJ 

rt• (S) and Hllli.r (4). rta prOJ)09•• c011pucer an.alJ•h toieti.r v1.tb 

fftf.Mt•• of tb• fnttuieftC:J dlauiktloa of alp1flcaa.t variahl••• to 

rate • fraq..eric1 dletributloo foir the O'f'erell lsw••tll9~ p~oposal. 

Ull.et'. euap•t• •" aaal:r•te of ••tt .. te• of th• ••• encl •arlance of 

J'l'OJecte ••mael a.t retuToa to HcompHab tbe •- tJpe of nault. 
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in, AMLfexB or m ntaePBcnvi nwctm

CCtOtflZATION ftOJlCT

Tb« first step tsksn hf « projcct «s«acy Is the dsvcloFaent of •

^ojsct stady, e.g.* coocamlag th* colonlsstion of ths Msssrsth ssctor.

This psrt of ths thssis is dsvotsd to ths scoaoalc soslysis of the pros-

psctlvs Hsssroth coloalsstlon project.

Aa edvsacod foranlstloa of the Hssereth piojeet hss been prepared,

vtllUtag n elesMiits of synthesis (1) Model 9ui<teIlMs developed la the

Hssereeh Pilot projeet report* (a) eddltlonel ref^roaeos derived dlrootXy

froa the project ea»acy. ead <3) rofiereaeog froa other slallor stodtee*

The basic dsta ere iocorporeted ta ths sMterlal contelnsd la Appeadla A of

this study.

The aivtlysis of thi? project vlll be sccoapllshed vithla s beaeflt-

coet fraaework,^^ Also« a sensitivity analyaia will b« a*de of sosm of
its relevant vsrlsblee« vis., rate of coloalcsttaa, type of prices, pro-

jeet life and interest rate. Only discrete changes in the net present

worth of the project due to discrete thangss In the four aentioned

verifies vlll be Investlgeted iaaswKh ss the principal fotua of the

prelifllaary easlyeU le to find seat indlcstleas of the dlrectiea of

eheage.

This chspcer is divided lato three sections. The first coatsias e

brief t>aerel deecrlptioa of the project. The second section desls with

Without coaslderlag It as part of the Integral 2.2 allllon
hectares project.
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tb* econo«ic •valuAtioa of its dlroct co«ts »Bd boaoflt* oad flMilly (bo

third toctloo r«for« to tho v«rtou» atftfltivity toats propoaod a*

rotovattt.

A. Oonoriil DoacrLptloa

Tho Wjiaaroth projoct^^ covora a tot«l aroo of 138*623 h«ctn«a* of
^l«h only 20 porcoat or 28.00^ bftctaroa *X9 avallablo for agricultural

uaoa. Approxiaatoly om half (H»000 hoctaroa) of the lattar araa la

oxclualvoly for cattia r«L«lag; tho otbar lulf La rotaiaad for Klxad otttor'

pria* production. Tho projo^t vilt oatabllah apprmiaatoly lAlO ogrlcul*

turol faaillar mlto or lota^^ of Hrbleb aro <^attio ralalag onlta atid
tho voaalftlat #62 maUo oro of tbo alicod OBtorprioo typo. Tho ootlaotod

liwoarwiiif coot <ov oa*foni focllltloo aMuat to aa uadlocoontod total

of Ul.373 vlllloa Sola*.

Tho projoct ootlaatoo that opproalaotoly 7050 eolonlato viU ba

•ottlod dorlng Ita dovolonlag porlod. Thla eoloalal pof»uljitlOB la oqotva*

laat to 1410 faallloa. Each faally coapoaod* *a aa avorofa, of flvo

•aabora corroapoada to ono fana unit.

Tho projo<rt eoaaldora tho oatabllahaaat of four urban or coaeualty

^antora whl h tfill bo '"oaatructod aeeordlag to tho aiodol apoclficatlona

coatalaod la tho Fllot projoct* Tholr aatlaatod total Invoataaat coot la

38,956 allllon Soloo.

Of which. It lo rocallod, tho Pilot Project la aa latcgral part.

12
Of tho typaa 4ofiaad la tha Pilot Projoct ropart (aoa Fort 1 af

Appoadlx A).
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Th« ro«4 ayatMi ataftirs* apfvr«Klwit«ly 300 kil«Mt«r« m

20 klloMtoT road fpant e«rT*«poB41ns to tho 01w«MrAM fMWtrotlM

ro»d. Tfclo srstMi wtU th« projoct output^ *v«ll«bl« to Mrkoto Im
th* North Ca«»t «nd noin^iO^orlns Jwglo rogloas. It* Invovtasnt cott

Mount* to ttpproBcUutoly 90,208 million Solo*.

Th* voothor, *otl «nd forovtry e«rtor« for tho Racaroth p]rojo*,t art

•••uMd to bo «tall*v to tho** do«< rlb*d for tho Pilot prejoct (rofor to

P*rt I of App«iidix A).

Tho objoctlvo* of tho Hocoroth projoct *ro <1) to octtl* aray dl**

chMTfod ^r*o«»ol *ad pooaoat* of tbo arm In asrlciiltttral coMualtloo

•c«ordlns to otvovloa wmtowm pracodwooi (2> to rogulato tbo oetciol land

toauro oyatoa «mmi procarlov* land oimora ond nodoa Indian fanara ond

l^ant land pfoporty oortlfloatoa affording to l*s*l apcclflcatlona;

O) to conaolldat* tt« ««tabllB>iB*Qt of bwwn coator* la tho oroa; (A) to

lacorporato 2t»000 hotftaro* for atrlcwltoral orodu«tion; (5) to traat

tochalcal, flaoaclal «ad o onoailc aid to projoct booofIclarlo*: And,

(6) to Incraa** asrleulturcl ootput la tho projoct aroa *ad la tho country.

B. Ecoaonle Evalaatlon

Th* oeoiMaiic ovotuatlon of tho pvojaot vlll bo aado tn toraa of tho

proaoat worth of it* diroct coat* «nd botjaflca. Coat* and boaaflt* vlll

bo eoaditloood by tho *ub**i)uaiit b««a aaauaiptloaa.

Thn ultlaato sroaa nutpat valuo of tho projoet lo odtlsatod in at
loaat 270 «illion Soloa por yoar.
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I. Iff

thm MCtlat of «>>• ikiMratli pr«J««e» «cc«r4iaf f tkm mamtiamm4

•04*1 h«« t*kM IvM c«Mt4»r4itlM thm tmmiitU

tm —king thm vUii r««ltty. laclii4*ft ltalt*4

flMMUl r«aMrc«a, a^UUCr«tlv« Imck of plaMins Mity

m4 oatijMly «ctioo «ffccClna prejact pUaolng «ad •acoctttloa. These

cUciflMtaa •• coinrLde with iiM Mr* ptaalalstU MauapclMu r«l«t«d CO

tha rat* of coloniitatlon, rat* of lnC*r*»t> pvojtfct lif* and prlcaa von-

•id*rod.

fc^ta mi colonUatlon It iu aatuaad that th* project

lororporat* iato agricultural production 1,000 bectaraa par year baaad on

a atraightlloe tr*iW. This La a la^ (paaalaUtlc or cowarratlYa) rata

oC colooiiatioB baaad mm rateramcaa abtaiaad froa otlMr fmmt ealoaUatlaa

atodlaa 9, 10. II) thmt ahw a hlifhar avarasa cowtaat rate of 3|000

iMctaraa par year.

thm im aatlMta tar thU aCtidy la juetiftad bacauee of carital and

fiaaactal Ilaltatloaa and a abort eupply of colonUts. Moraorar. tha uaa

of a etratihttlaa trend in (tolonlaatlon U prafarrad ba-ause of the abeanca

of eouad avldeoce for ahlftlng to a nan-llnaar trend.

At tha oatt^tad rata of aattlaMnt, the project area of 28.0^X5

bartarae would bo locorporatac' Into agrlcultttral prodnctloa U apprOKlaataly
30 years. If tea to fourtaatt yeara of fam unit prod»ctlan devolopeeet la
added to the sottlamit period, m total projo«t prodnctlon-davolopaent

period or froa forty «artjr-*Ottr yaara voald than be applicable, i.e.,

rasttlar ar fi^ll-«caU awial productlan would bosU in tiie fortyftfth year.
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11* Tt— hq«-tK<n It U MsiMd that an analyaU period of fifty

y*«r«» lacludLog forty-four yoara for th* projoct'a full output dovolop-

Mat and aU y«ar« of rocular aaboal prodttctlOA. U m approprlato ootlMto

for tbU otudy. Tho bog:UnUg yoor carmp«Dda to tim firot of tho niot

^ojoct'o corroetod ttao iMrUoo.^^ XhU llfo porlod ostlaato U baaod oo
•a ovaluatloB of tho four •aatloaod coloalsatloa atudlca, tho Shaoor ropoct

««d latOTvlova vlth local authorltU* oa tha aubjact. All avldooca

dorlvod ftoa thooa aourcoa lodlcatoi that eolonlutioo projatta are

BOnaally long llvad and tUat fifty yaara Is a raaaoruibla aatlMta for

analyala porpoaaa.

Ill- fc«t» of IntOToat It la aaatOMd that «• appllcabla rato of

dlacount for curry Las projact coata and baoafita to a coi^cabla proMat

worth baala la 15 parcant, vhtch la aupportad by KcGaugboy (4) la him

•tatcaaot that, "•oat fraquontly accoptad lotoroat ratoa raago aogrwhoro

froM IC to 15 parcant or Uraor." and by fbaaor (U)i tbla raata of

•aluoa (latoroat ratoo of 8. 10. It, aad 14 porcoat) ahoold apm the

Mjorl^ of pooa^lo rlafclooo latoroat rataa la a auofeor of dovalopaant

Bowatrloo, ladodlag tarn.

tbo rolovaat aattor la thla caao, no aattor what tho Intaroat rata

^ •• •• It la roallatlcally ht^» !• tbo aarfcad pra^rcnco of praaant
bonaflta ovor boaoflta rocotwd at a later tlaa.

1^ Tbo orltlaal Wlot projort roport conaldora orrosooualy aa tha
flrtt yoar of tba i»rojoct, that U vhlcb lan4 Incorporation baglna. la
tbla atady tba Pilot projoct baa boon corroottd to atort raally tvo yoara
oarllor »^lth tho ya»r In vbl«h tba flrat lovaataaat for lnfra*atructuro
vorka la aado.
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U. yrlc— ThU utmaf vlll avbstUvto mw

pricmu Cor (wooiiUlod) lobor Mrkot prieoo. Bwortri o*ly labort
•ecouotlns priem* h«vo boon oood. glvm tho ^ooco of •ufflcUot doto

for otbor project laputt*

Xt 1> «bOUMd tfc«t tmrm Ubor Account lag prtcci «ro )0 porcont of

tbo roopoctlvo wirkot v«go. Tbt* ••tiwit*, b««»d on Fh«nor (16)» t«4'«»

into oceoimt tho provalltat rolotlvo labor oorplao, tbo lov fora labor

yrodactlvlcy. tho foct that mmm of tho coats of aattUng tha colonlatv

lum boon tnclodod otoovboro in tbU ooalyaia oador tbo boading of fara

lavoataoat. cohobUj cootor iMvootaoot aad aaclliarf coats* and tho

poastbllLtj that additional costs wooU bo iocorrod in oaploring tbo

abovo* «<a»» transport «osts for trsnsforring labor from snrplos aroos

to tho projoct.

2. pfyyct ff

Total project costs start In the first yoar with 2.75^ Billion Solos

and grow stOAdlly until tha thirclath yosr. after vhUh thay flurtuata

vlthlB tim rani^ of 93 and 102 Billion 9olas. rrojait InvcstBsnt costs

OBMBt to a total uadlacouBtod valua of oror 290 Billion fsolas.

Cooto bavo boon youpsd for aaaljrsia into fovr aajor eatogorioSt

•is** foVB, rood, 1.0—Mutty comtor oad oneillary coots. Tbo anawal flm

of this ospoBditoro io liotod im CoIobbs (1) tbrovgh (9) of Toblo 1.

1* y«rB coots Total farB costs surt iB tioo tbird yoar with

2.9^9 Billion 8ola« and incraasv Irregularly to tbo thirty-ninth year,

after vhlch they fluctuate within the range of 7^ and 81 BilliOB Soles.
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T*bU 1. (CMBtiwwd)

C09tS
TMr T»rm Rm4

O^Atlng Total XavastMat Mslat^nnco Total

34 U.808 43,248
37 U,921 44,182
58 U.72S 45.150
39 17.302 44,090
40 13,498 44,997
41 13»224 47,904
42 12.847 48,811
43 14,412 40,574
44 U.351 40,574
45 15,447 40,574
44 14,018 40,574
47 14,144 40,574
48 14,174 40,574
49 U,229 40,574
50 14,044 40.574

78,074 7.217 7,217
79.103 7,217 7,217
79,875 7,217 7,217
83,392 7.217 7.217
80,495 7,217 7,217
81.128 7.217 7.217
81.478 7,217 7,217
74,9i;8 7.217 7,217
74.927 7,217 7.217
76.043 7.217 7,217
74.594 7,217 7.217
76,740 7.217 7,217
74,752 7.217 7,217
74.805 7.217 7,217
74,422 7.217 7,217
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Tmt Ci—inlty Cmf Otm* .
XBv««eaMit Aacillaxy Toeal

1 4U 2,150 2,754
2 412 2,6)8 3,262 m

3 l.SM 12,133 17,664 900
4 4,034 12,157 24,608 3,105
S 2,885 12,202 40,661 7,133
4 12,202 40,355 11,988
7 - 12,202 28,529 13,395
• • 12,2 2 26,751 21,554
9 3,213 12,202 36,U7 26,779
10 3,213 12,202 38,738 32,101
11 3,213 12,2i;2 40,250 38,4C)8
12 m 12,202 39,439 42,523
13 - 12,202 42,039 51,552
14 • 12,202 44,165 58,276
li - 12,202 47,342 69,027
16 12,202 51,095 77,383
17 * 12,202 54,126 86,753
16 - 12,202 57,165 96,738
19 3,2U 12,202 62,986 106,738
20 3,213 12,2 2 66,775 116,732
21 3,213 12,202 69,289 126,718
22 - 12,202 69,711 138,708
23 12,202 73,796 146,698
24 m 12,202 76,437 156,688
2^ 12,202 75,049 166,678
26 - 12,202 83,280 176,668
27 - 12,202 86,173 186,658
28 m 12,202 89,051 196,329
29 3,213 12,202 93,142 209,429
50 3,213 12,2' 2 94,429 2H,932
31 3,213 11,705 93,457 229,032
32 - 11,705 91,488 236,855
33 11,705 93,026 242,782
3^* 11,705 93,964 247,771
3S 11,705 9'.,857 252.995

b 8«t« mt twm outputs
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T«bl« 1« (COMtiBftMd)

Tsar Goaauttlty Costs Gross

I

fM

kncillmry Total SsMfltS

34 11.705 94,998 256,480
37 11,705 98,025 260,382
38 11,705 98,797 264,036
39 11.705 102,314 267,074
40 11,705 99,417 269,395
41 11,705 100,0^0 271,298
42 11,705 100,400 271,951
43 11,705 93,910 272,103
44 11,7C5 93,849 272,103
43 11,705 94,965 272,103
48 11,70^ 95,516 272,103
47 11,705 95,642 272.103
48 11,705 95,674 272,103
49 11.705 93,727 272.103
30 11,705 93.544 272,103
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Tot«l fsm coae« htv* b*«tt dUagtrogAtad Into liiv««ta»nt tad op«r«tia%

(CotuMUi (I) »ad (2) of Tjiblft 1). Xuvcvtawnt cost* arc Iftcurred

for land eloarlns, bousing fscilltio*, foacoo* oqulfWAt «Qd tools,

#A«tur«s» llv««co<^U, bariiji «ad plg:>«M. Also* within this catogory «r«

Includod roplafOMnt «o»t« for (1) f«ni housing fscilitlss svor/ 20 yosrSf

(2) bsrns and pLgpsns rvory 10 yosrs, (3) pastures and foncos ovory 10

7««rs» and (&) land cloartng ovory 2o yoars.

TtM total mdUcMBtod valno of th»M contt wmuat to 516.633 BilUott

Solos (or to pnrcoat of total projoet twmtMnt costs) dlstrlbwtod ovor m

fifty ynor parlod storttag la tho third yasr of tho projoct llfo.

Oporatlng costs aro tor paynsnti to labor and •atarial purchasos.

o.g.» oood* fortillBsra, pastlcldos. Thos* start in tho third ysar vlth

1.941 alllioa Folas and contlau* Incraasiagly ontll tha fortysocoad yosr.

sftor vhUh thay ro««rh tho stabU flguro of 60.976 sllliso 5oUs.

Annual operating eoats aro salntalnsd constant attor tho forty-socond

ywr duo to the lark of avldonca of deollning costs aftor tho dovolopBsat

pariod of oach of tho throo typos (A, c sad D) of lots eonsldorod for tho

proJo«t. It Is rocogaUod, hovovor, thot eoou would toad to drop trlth

opoclsliaatlon in fani oc-tivitiM,^^ 9till thoro lo a ^aootioo rogardlag
tho tlM roquirod tm faraoro to boc«M ouffictontly trsiaod la thotr tasks

•o «o to roouU U otgaificaat rodoctloas U fat« produrtloa coots.

Conditions for tho possible or.errenco of econooles of ar«le
i^^lyfng an lacroaao la fans slso U dlsregsrdod becauae one of the objec*
tivea of ehi» type of t»r<»J«et U precisely the promotion of faaily site
fniti units.
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ftoed c—f The IU««r«th project i»cludet a total 300 ktl**

•tter road tystMi deeandlng an laveataant coat of 90*209 Million Solo*

U percent of total project Inveatawnt roata) dtatrlbuted over tKe flrat 30

fears of the project. Thia coat U Hated in coIobbu (4), (S) and (6) of

TabU I.

Hie roed eob-eyatea c«rroepo«ding to the Pilot project area la cov*

prlaed of a 2 hlUMet»r Mala road coDnectlng the cowelty center with the

niia Mar anna poaatratloa read and of 13.9 ttlleattere of eecoiid claaa roada

for iBtercoHMicatlOB betwoM lota end the cuw»inlty eentev. This aub«

ayatea, havii« aa Inveataeat coat of 3.5 allllott Solee* haa a eOTstructloa

achedula of five yeara, starting uLth the first year of the project.

The aecoadary rodd stib*ayatea for the rest of the aertor project area

aeaaarea 263.3 klloaetors. Ita eatlsuted Investaaot cost is 56.708

Million Boles distributed over a twentysevan year period atartlas in the

third year of the pro^raai. The outlaya occur at an aaanal rate of 2.138

•lllloa 5olea, vhirh correlates vith the anmial road facilities need of

tho project (see Fart 2 of Appendix B). In addition, an Inveatasnt of 30

ttllUaa 8oIm, dlatrlhotod ovisnly over the 9th and 8th yeara of the pro*

ject, for tha coaetructlon of the Olaee Msranoo penetvetlon toad eefasnt

corresponding to tho Haaereth project area» la iMputed aa a coet to the

project (Inasauch aa the road will iaprove accesa of project ovtpiits to

Markets beyond the innadlate project area).

Project coata fbr road •ainteaance atart in the third jrear and con

tinue increaalngly (aa aore roada are conatructed) until the thlrty-firat

yeaT» after which they continiie vith an annuat constant value of 7*217

Million Rolea uatll the fiftieth year of the project. Maintenance costs
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hmw9 bMB CAlctiUted «• «n tight ptrctnt valvt of amuitl ro«i

iKvtotatBtt*

lit, Co—p«lty contor cotti Tht projoct coasidttB th« tatablitb-

•tat of fcMff «rb«i contort tm provldlAg coloalttt irtth torvlott tntf

faellltUt tuch at wattr, oloctrlt po«r«r» tchoolt. atdletl p«ttt« city

hall* pohlic aarktttt public a0taeltt« ehurebtB» rocrtttitaal eontort tad

parka, Tht iBvottnent ro^uirtd for eatabllshlng thttt four coaaualty

eottttrt JMOunt to ao uadiacouattd total valut of 3S.5S( •llllon ^olta, or

5.47 porctnt of total project Invtataicata. Bach rtnttr dwndt an Invttt*

•ant coat of 9.639 ailllloa ^olta <«*c Colum (7) of Tablt 1). Tht firvt

ctattr corrttpood ins to tht Pilot projtct* la to bt baile during tht firat

fivt yttrt of tbt projoctj tht ttrond, dorlng ninth* toath and tltvtnth

Sratrt; tho third* dorlas tht 19tb, 20th* tad 21at yttrt tad tht laat

dtviat tho 29th« 30th tad 31tt yttrt of tho projtct* Tht tptciag bttwtoa

cvattruetioa of oteh cooaMiiitr ctattr htt bota dttoradatd tcoordlag to

tho rtto of tottlownt of coloalata and tholr dtntad for thlt typo of

torvlctt tad facilitlot (rtftr to Apptadiz B).

A cctBtottry can bt atdt with rtaptct to tht iavottatat voloat for

roMuualty ttrriett and facilititt. It Mty bt argutd that tht propote^

voluat la txcottivt tad that color.ittt way aot actually dtsand tbla levtl

of tocial ttnricta* to which Patch (13) rtactt aa folloi#*:

But Bort ittprttsivt than tbt organiMd colonltt uhlch can bt
aultipliod at atf^ tiatt at thtrt it taty to flnanct thta it tl«
•poataatoitt coloalttt ioa «thlc?h rtachtt whtrt trtr t road or trtll
pcralta.* .Tht Bolivlaa Dtvolopatnt Corperttioa*
laatoad of oncourtgias atw tottltrt to coat iato th« -rta, it
txyiag to tloi# tho paco boctuat it htt aot ovoa tho attt radlatattry
rttourctt vith which to holp tht atwcoatrt. Thtrt it ao doctor*
thoro aro ao atdlciatt* ao toolt* tad provitiont autt bt ttcortd
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from Santa Crux. t«t. It t« enrtaln that within tb« n«xt yaar
300 f«Mili«s will b« MttUid OS ^rcoU which hav« boon laid
out along tho rood*

I*. Anctllarr coof Thla category includo* invoatMnt and

oporatlng eooto for ocoooiqr atttdtos* agricultural oxportaontatios and

pronotioB* and fan planning <aoo Tahlo 10). Tfcoao eooto aro includod

inauMch a« thoy are aaaociatod with agrleulturil dovolopaont cotto

io^ablo to the projact that affect the forthcoMln^f project outputs.

Ancillary costs have not been yet detervined by the projert agency,

feielther la there any reference In tha Pilot project «s to whet their

probable value sight be. The veluea applied in the preeent study for

tbeoe eoata hove boon detonilned on the baels of the costs for the Tlngo

Miria«7ecattbo project (refer to Pert 2 of Appendix A).

Bxponditnroo for ocowey etudles are aade for guiding the anmal

project ootpnt through ocvnoiically efficient chasaeU. These studies

include basically Investigations related to the Barkcting of the various

products produced. Within this contexts analysis Is nsde of mainly the

storage^ processing snd trsosportfltlon costs affecting production. These

research costs a»ount to 750 thousand Solea per year and occur thrMghout

the life tine of the project. Although the Kaeereth and the Tlngo Maria*

Toceche projecte differ in siset It Is aaaiased that both have the eaae

oconoaic study cost.

With respect to agricultural experiaontation. It is considered that

tho project will havo at least ons station for this purpose. Costs for

^ricnleural oxperiswneation aro coaposod of (1) InwstaeBt costs for

buildings, iastallatlons, and oqulpasnt sad (2) operstlng costs for wages*
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Mitttetmc#* ate. T«C«1 lavetCMot cotti attOttat ta 1.6 •lllt«B

Solas dletributad evar tha flrat two year*. Aaaaal oparatlag costs

sioiiBt to 9.36 •lllioa Solaa and oicur throughout tha 50 yasr Ufa tlat

of tha projact baglonlng In tha third yaar.

Too, It la conaldarad that tha projact will raqulra tha astakfiishaant

of four agricultural proaotion officaa. Tha Invastaaat coata for thaaa

four officaa saiouata to 1.5 •lllloa Solaa. Tha aala a^tacy vould aoat 600

thouaaad 5olaa and tha othar tiwaa suh^ataaclaa would coat 300 tboaaaad

IoIm aaeb. Tha «ala a^tacy would ba aatabllahad la tha firat y—v with

two aah*asaaei«a aatabllahad la tha aacoad ymr and tha last la tha third

yaar of tha projact. Total aaanal OMratlag coats ara 1.595 alllioa Solaa

throughout tha llfla tlaa of tha projact. Tha Mia sgancy has an annual

oparatlng coat of 507 thouaand ffolas whila aaeh sub-agaacjr has annual

axpaadituraa of 362 thousand Solaa.

ram planning involvaa axpandlturaa for tha daaign and diatributioa

of Lot unitat daalgn of cr^ rotationa, financial programs and othar

planaiag aspacta at tha fam unit laval. Tha unit east of thla projact

laput U aatlMatad in 100 SoUs par hoctara. Tha aaaaal oKpanditura for

farw planaiag baa baoa dlractly ralatad to tha aaaual rata of coloaiaattoa

jrlaldiat tha aaanal coat flaw appaaring la tha corraapoadiag coluan of

TabU 20 la Appaadix C.

Total projact ancillary coats for tha abova itaaa bagia la tha first

yaar with 2*150 ailli<M Solaa aad t;ontinua throughout ti'ta projact Ufa

tiaa with an avaraga yaarly figura of approxlaataly 12 alllion Solas (saa

Coluai (8) of Tabla 1).
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TIm projacc outpiit has ^mb MtiMtBd by c*uld«rtas tb«

IwctBt* Mitt yiaU •£ Meh er*p. Cr«p« srwa on aa ummI buls. #•«••

c«ra Mid b«M»» w«M MiM—d to yUld tte •mm vbIvm fBr Iwctara y««v

•ft«T y««r, fBTMBtal crop* wotild tncro**# a*'h yoar umtll Mturlty *Bd

thoa bold coQStaat «t th«t rat*. All pcr*«olal crap»» oxeopt ban«aa*t

v*r* a**aB*d to la*t at loast 30 y*ar*; baaanas woald Hay* to b* r*plant*d

•¥*ry 8 y*ara. '̂ Tb* amaial output valo* of oacb crop was tbaa ovaluatad
at local provalllag Karlcot pric*a which ba^ baoa aaawtd to roaala coaatanC

tteoaghOMt tb* 50 y*ar* atudy parlod of th* projact* Alao« output conataMd

at tbo farsy vis., vogotabl**, baaaa» b*of, pork and fr«it*» bar* boon

•aluad at curroat aarkat prlo**.

Conataat aarkot prlcoa ovor a 50*y*ar atady porlod ta a aiapltfyias

•asiMptloa* jaatlfUd oaly by tb* *b*oaco of dotallod •tadlo* of local

•artet* that wovld bo ronalrod tm valid pcodictloaa of fataro rolatliro

prlco*. Carroat aarkot prteo* «ro eoa*td*rod acroly a* coavoaloat b*acb

aark*.

Projoct bonoflt* ar* llatod la colwa (10) of Tablo 1. Tb***

b*sla la th* third yoar with tbouaaad Sol«a aad coatlau* lacroaalatly

uatll tb* forty-third y*ar aftor which thay attain a coaataat full produt:-

tloa lovol of 272.103 alllloa Solaa par aaaua.

16
D*fia*d ** tbo groo* boaoflt m total rocolpt* dtriirod fr*a tb*

l**orotb projoct.

A**aa*d b*a«ii* prodactiaa U b***d oa d*t* lor tb* Tlago Marl*-
foooob* projoct.
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4. liiBfftiff ymm wif

Xm ChU aub-divtalOBt thm •cobobIc •oundMss of th« proapBctiv*

ll«a«rttth projact la lav«atl$atad thrmich tha coi^arlaaB of Ita dlract

banafica aod eoata. For thla purpoaa, banaflta and coat fl««a mat bo

dlacoimtad to tha flrat yaar of tha projact to put than am a coaparablo

basla. AftMvvarda. a ratio la eoaatnictad botvoon tha aua of tha dla-

comtod proaant worth of baoaflta and tha aia of tha dlacouatad praaamC

worth of eoota. thla boaaflt ovar coot ratio Idntlfioa tha oeoooatc

Miaator i^oo vhlcb flaol Jiiljuot on tho projoct'o ocoooaio dMractorlatleo

to baood. Ooat and bovaflt flowo dloeovatod at an Uitoroat roto of 19 pov«

eont ara liatod la colona O) and (4) of Tablo 2 tofothor with thoir roo-

pa«tl«o awi of dlacooatad agaoal valnaa. Tho a$grogato baoaflt coot ratio

obtalnad for tha project la 0«95. Thi« outcoaa rajocta tha Kaaarath pro*

Jaet aa as acooooiically faaalbla antarprlaa*

Tho analytical raaulta vould otharvlaa bo laaa dlacouraglag If cartala

clrcuaMtancaa laplldt la Ita devolopeent aro takaa Into proper eonaldara*

tloa. For oaMpta, roductlooa la project coeta aaaorlatad with ecofMalea

of acale ara likely to occur <1) at later porloda of tha projoet« and/or

(2) owe tho Kasareth project la latogratod with tho overall 2.2 villlen

hoetavoo project. In a4dltioa« high ceoManlty eontor wait ootAllahaant

eooto aro ohorted osaloot the project (11). Pttrtheraoro, the hlghlT

coftaervatlwo aarlBet and toehnoloclcal aaaimptlona contribute to a low

beneflt-eoat ratio. Cowreraolyi Inclualoa of indirect econoadc and aoclal

baoaflta conld Increaae the project benafit->coat ratio.
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MU 2. I>lacouBft*4 prMMC vorth of tb« tl«Mr«tb dlniec eo«t aaa
bWMfitS

(thomtada of ooUo)

Toar UadlaeoMitod Dlacouatad at 15 parcoat
Total Nat . Total Mat

Coata* Boaaftta* Coata Baaoflta

1 2,734 2,393 m

2 3,262 2,A44 m

3 14,695 <2.0&9) 9,441 (1.347)
19,725 224 11,278 128

S 33,7a 220 14,780 109

4 31.142 2,795 13,471 1,208
7 17,533 2,399 4,591 902

6 17,704 12,507 5,787 4,088
9 21,0S6 11,720 5,993 3,332
10 21«2S9 14,422 5,255 3,415
11 21,430 19.584 4,405 4,209
12 i$.3e6 21,472 3,«37 4,013
13 U,559 28,072 3,014 4,542
U 1«,730 32,S41 2,447 4,440
15 IS,901 40,594 2,323 4,988
U 19,072 45,360 2,039 4,849
17 19,243 51,872 1,788 4,819
U 19,4U 58,987 1,549 4,744
19 22,7» 44,550 1,403 4,478
20 22,949 72,924 1,403 4,454
21 23,140 80,549 1,229 4,278
22 20,098 87,095 929 4,024
23 20,249 93,171 815 3,745
24 20,440 100,491 713 3,5U
23 20,410 112,239 427 3,412
24 20,780 114,148 549 3,0U
27 20,949 121,^34 482 2,793
2a 21,121 128,399 422 2,548
29 24,305 140,492 414 2,445
30 23,458 U9,141 351 2,252
31 22,135 137,710 290 2,046
32 18,922 146,30> 214 1,873
33 U,922 148,478 214 1,470

< ) Xadicatoa Mgatlvo Talooa*
• Bxcltidiag fan lavat—at «kd oporatlag eoata*
k Blae boaaflte dafliMd as tb« aala of oaCputs valaa (or «roa«

Maaflta) loaa fan lavoataant and oporaClng eosta*
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u

ftbU t. (0MtiaM4)

T««r 1Miocoimto4 Dtacoantod at 15 poreaat
Total Uet Total •at
coata Baaattta Coata laoaflta

34 10.922 172,729 210 1,406
35 U»922 176,240 tu l,3tt
36 U,922 170,404 216 1,202
37 U,922 Ul,279 216 1,004
30 10,922 104,161 216 961
39 U»922 U3,602 019
40 10,922 100,700 1»322° 6M
41 ib.nt 190,173 1,322 63S
42 10,922 190,273 1,322 567
43 10,922 197,115 1,321 316
44 10,922 197,176 1,322 446
45 10,922 196,060 1,322 373
44 10,922 195,509 1,322 332
47 10,922 195,363 1.322 293
4« 10,922 195,351 1,322 254
49 10,922 l$/,290 1»322 217
50 10,922 197/81 1,322 170

^OMot «or^' 112,406 107,032

thm— valua* w*n c«lculat»d uslaf unlfora MrUa prasMit trorth
fact«r».

Ttw Mt worth af dlract cMts m4 tenafUa jial^s «
^«w£lt-cm rMl« •^«al to 0»95«
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It In obMrvtd th«t tb* project !• also aiibjMt t» e«st*^

lAcrvaaloc cMtldaratloASt vis.. addltlooaX urban aarvleaa ao4 CaclllttM*

G* ffaftaltlTlty Analyiia

ThU aoctlOD lacl«4M a ¥rl«f and alapla analjata of tte MMltivity

t tka Mt rrMMk worth** •* Cto prajMt to 4Ueroto eiwaaM U tho volw
•f iMT Major varlabloa, vl«., rato of Intoroat, rato of colonlsatlen»

tUm borlsoi aa4 typa of prleoa coMldarod. Hmoo vartaklaa corraapond to

tho ^aao aaaiapttooa fiJMd at eoaaarvatlva valoaa for tho analyala of tba

proeodtas aactlon B. Hara» aa a«cb varlabla U ehaogad (tKorabjr affactlng

tho projoct coata and booaftta), tha valoaa of tha othar throo ara hald

eooataot, Tho dlacrota varlatloo r»njva aalactad for aach variablo la.

1,000 and 3,000 bactaraa par jpoar for tha rat* of colonlaatloo Yarlablooi

• • 10, 12, and 15 porcant for tha rato of Intaroat •artablos 30, 40, SO

Mid 60 joara for tha tlaa horlaon varl<^Iot ottd aarkot pcteoo and

a«coontl«t prlcoo at 50 pMroont of Mrkat prlcoo.

Tha not proaont worth {IW) la daflnad horo aa tha dlacooatad
dlffaronco botorooa oot boaaflta (or groaa baoaflta loaa fara coata) and
total projoct coata. Tho eorroapondlag •athonatleal axproaalon la tha
follovlAg coo: ^

WW - (». * C.) -f (I ^ l)J
i-o J J

IThoro,
i " Ao yoar in which banaflta and coata occmt*
t • tho tlM horlaon ootuldoxad for tho projoct.
•j • Tha valiio of tho bonoflta U tho J-th yoar,
Cj » Tho valuo of tho coata la tha J*th yaar,
1 * tho Intoroat rato oaod for dlacoaatlag.
la thia analyola, a notatlvo KW aorroapanda to a bonoflt«coat ratio

tooo than «nlt72 a poaltivo Nftf to a banaflt*coat ratio groatar thjua onlQf;
and, a IW oqnal to coro to a onlty boaoflt*eoat ratio*
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Tiio hliMir rot* of oolo»iMtto« oC S»000 b*et«r«« pmw y««r is mu

•vorAgt wmXm for thm Tingo Ksrta-Tocacho projoct (11). It h«« bsom nMd

la this sto4f «• ths aost pra^^ls r«t« for ths !teB*r«th projoct. Tho

lowor r*t« of 1,000 hoct«res por ^«r Is • coosorvctlvo «ltora«tlvo ostt-

wito for tho o«M projoct. Tho latorost roto conaliloto^ for this sulysls

corrospoado to ostlastoo asdo Wf ShsMr (1ft) tmi HeOavghsy (•) • fw foot

tlao horiM ootiasto* hAvs k««i soUctod stkltrorllf %f th» o«ftlior» wiaU

tho OfIB—tloi pvlooo «>9tlaotod os 90 porioat of asrtot prlcoo oro h—4

m Shnsr* Msrkot prleoo hovo Won laclodod ia this sao^is oalj to

tUastrsto tho orroro Its oso sight laiply for tho projoct.

Tho mloas ast prosoat vorth oateoMo of this soasltlvltr aasljsls

opoosr ia Toblo 3 Figaros 3 sad 4. Thoso lasalts sro suhso^voatl/

trootod ia throo ooiwltivity toots, tho Uttor of whirh, roforrlag to tbo

projoct ovolufttloa ot aorkot pricos* is ladadsd oalf for iUustrotlva

pvrposoo.

1. iirffi wt

for tho first sottoitivitj toot roUtod to chsagio ia tho tiv horiua.

oooooBtiag ^Icoo oro aaod sad s roto of coloaisotioa of 3,000 hoctsros psr

araor.

Tho raoalts of eolaaso (3), (4), (5) sod (6) of Tshlo 3» which ero

droira ia fii^ro 2, sh«r sn iaerossiag soasitivtty of tho projoct to ehsagss

ia tho tlas horiooa, tho lo<«sr tho latorost r«to c^oasldorsd. At the hl|^r

lotorost r«to of IS porooat. tho v«rl«ci9n roUtloa is «a shsoluto lacnoso

U tho aot prooont worth of lt.24 aillioa Solos to oa Ucrooso of 30 fmm

ia tho tias horisoa or, sltonuttvoly, sa iaerosoo gf 42.3 porooat la tho
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RATK or (KII.ONTZATION Otas/year)

rigm 3. 8«witivlt7 of tecUlott to ehaast* 1b tho nto of eeloBiBotioB
(for Altorasto dlaeouttk racos, for 2 tlM horlsoo of 50 y«ara
and for fana labor accooatlac prleaa at 50 poreaat of aarkat
pricas).
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lttcraa«« of 2,000 h*et«r«« p«r 1ft tli* eoMCent r«t« off coloatsatloo

•fffocto aa aksoluto iaeroMo of 2i7.994 •tllloa foloo ta ttio aot piosoaC

aortli. Altonuitivtly, «t «a iatoroat rat* of 13 porcoBt» tho 9mm laeroMo

•ffocto tho projoct by ttKralng It froa « atgotlvo to « po«lttvo (0.^5

alllioa Soloo ntt prooeat uorth lovol. Also. It ii ohaorvod la Flcnro 1

that, at this higher iotoroet roto, the net preeeat vorth U sero at a

rate of coloalaatlon larger thaa 1»000 bectarea per year.

Purther«ore» tho atralght llaa projection tot^arda lower aet present

vorth levela of tho foar cunre aegpaata la figure 3 aooai to indicate a

coavorgeaco of these at a ccanoa aot proooat worth lovol. ThU toadoacy

iaplloo a looooalag la tho laportaaeo of the rate of latoroat whoa loaor

ratoa of calaalsotloa aro coaaldoiod. Or altoraatlvaty* If attoatloa U

paid to hlghar ratoa of eoloalutlea, thoa the latoroat rate selectloa

hocoBeo a crucial aattor la the aaalyaU of the project.

s. BiteUEaat"
ThU teat Includes a brief e<«p«ratlve analysts between the reaults,

at different iatereat ratoa, of the project at aarket and accouatlag prlcea

for labor. ThU coapariaon m«7 llluatrate the kind of error which caa

ariae whea prlcea not repreaenting the opportunity cost of oaly labor la

thU case ere utlliaod in the econoalc evaluatioa of a project*

19
It la aaa<Me4 that discouated aet proseat worth Is a curvi*

linear function of the rate of eolonUatlon. Thla aaauaptloa la based on
Shaaora' (16) aaalyaU oa tho aaaa subject for the Tiago Maria^Tocache
project (11).

2n ThU teat is alaad at llluatrating the iapovtaace that ahould bo
attached to the aae of accounting prlcea in project ovaluatlea aad la

Af the different outcosM their use Bight laply*
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Xt Is eoa«id«r*4 that iauklll«4 l^or, being In rclatlm •urpliu

supply In th« nstlonst nconour. Is ov*rprlc«d in th« nsrkat pl«c«. Con-

ssqunntty, th« of aarkat prlcos for orsluatlng tho ocoooalcs of s ^o-

i*ct with roopsct to its lapsct at tho national lovol will jiold loss

faimrahlo rosults rolotivo to thoao dorivod with tho nsa of ocoooBtins

pric««, TbU oitnotlon aqr bo illnotrotod with tbo roooUo of cbU

anolyoio oppooring 1b coImbo (1) mi (1) of mio ) (and groplilcolly

llliwcratod la ngvro 4), It oon bo oboorimd, la tho first pUeo, tho

Mrkod profaronco tba uoo of aeoountlng prlcos havo with rospoct to aar-

hot prii^o fbr randsrlns thU projact aora favorabU. ThU Is aspaclallr

troo for tho projact di^countad at Intoraat ratos. Tha brolian curva

in Pi$uro A rapTMants tha dlffaronra batwoao tha not praaant worth of

tho projact at accMntlag pricas aod tha nat prasont worth of tho projoct

at aark«t prieoa. at fo«r diffarant Intoraat rata valoos. Tbi» cunM

slopas dOKward towards lArar intarost rauo. Its shapa laylioo that tho

offset of accouBtias ^Uos Is aoro Micooblo otenovor loo Utovoot rotos

avo critical to tho aaalyoio.

Tho ol^ificoaco of tho two of accooatlng pricoo la ovidant whanovar

projoct is plocod within tho aargin of ita accaptari a or rajaction. It

it taporaCiva to glvo pxopar consldarattoa to accounting prices for thay

provldo tho aoat valid baaa for aceopting or rajoctlng a project on aconoaie

grounds. In this stuiiy tho decision uncertainty auirgln aay be placed within

two boundarioSg via«» (1) tho project dlacountedy alteraativolyt at

accounting prices and at aarkat prlcos at an Intereat rate groator tbaa 11

percent but looa than 12 porcont and, (2) the projoct dtacouatod.
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•lternatt-..lJ, •t accoulltt.As prtcea •ad et .. r~t p~le•• at an tatereat 

Tate &r••t... thee 14 pe.-caDt but l••• than l' percent. At tbt. ur&iD 

lt .. y be •••.._d that the project 1• ae«pted onl1 at •ceouatl.oa prS.cea 

for tbe preeumebl• re•ult llt .. rut prtcee would be a aea-U.ve aet pr•••t 
"ortb Hon. 

'·. Relatlvt !•!!U lylty o! the en•l!d-! 

Table 4 cortt•ilw f laur•• r•pr•••ntln& ch• relatl•• ••Dtlti•ltJ of 

the ena1J•1• to lad1vidua1 eh•Q&e• lo each ot the thr .. verlnbteo formerlJ 

teeted. 

R.•a\llt• in T"'ble 4 iadlcate that o! the thrM YH'b~l•• couldered, 

tb• tllle hortson i• tt= 110st eeultt.v•. A 1 percent rhanae ln thi• 

•-riable effects the l~r.c.eet percent eti.t'\lfl tn tho n.et pree.nt '10rth oC 

the project dter.ounted at snJ ot the ccm1tdered 1nter••t rat••· The 

aeeond llC9t teulttve vert..bla ii the prl1:e type. And, the rel•tlv.11 

let• eenaitlve Yart4lble ta the rate of colontaettoe. 

It can •l•o be no&tc•d t h4t the tbrH ve~ublae bne • det~ Uralns 

relatlw ••a.titblty U. hlah•r tbe ~•t• of tnter••t couldel'M. The 

cUatq t:ate of eb•A&e la urger tor the tl• horla• •ari..ble Man• 

while lb• lOIHlr- de\: 11ain& rate of chaqe coueepooda t o tba r•t• of 

coloal&a~lon ••rlebl•. 
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IV. mmxi AMD COMCUilCMi

A, SiaBsry

71m Peruvian Covt'iimt la devaloplag cbrovgh tvo of Ita agcnelaa

(tb« iMtltoto for Agrorlaa Rtform #n4 Troaotlen la joiat vaaturo vlth

tha Anv taslaaorl^s Branch) m projoet atu^p for tba coloalsatloii of an

aroa af appraalaataly 2*2 •llltoa hactavaa locatad la tba Alto Haraaoa

jaast* rasl«B la tho aortiwaat part of tha eoaatry. Tba total JnagU pva*

jact la aaa of tha Ura*at iaa» tbaaa aadtrtakan hy tha covaraMot*

Tha projoct planalag atratagy which baa baaa «dapta4 by tha prajact

agtttcy lavolvaa a dlvldlns of tha 2.2 Million hactaraa area Into ol^ht

pUonlag aactara. Bach of thaaa ara to ba atudlad lirat aa ladapaniant

aob^prajacta and* latar, aftar having baan atudtad aaparataly* aacii of

tha aight aaetora ara to ba brought togathar aa intagral or fyataaatle

parta o£ a oniqua total projaet aaaiprlaing tha 2.2 ttllllao hactaraa araa.

Tha firat and only aactor which la baiag atudlad at tha Moant la

that c«rraapaiidi«s to tha Maaarath araa of I3at623 hactaraa. A Pilot

projaat eeeees»t»g m araa of appraKlaataly 2»S00 haetaraa haa ao far

baan davalapad tor Jafiaiag tha aadal plaaalag guldallnaa to ba avdbaa-

qwntty follawod ill tha progratalva colonlaatlan of tha Naaarath aactor

araa.

Aftar eonaldaring tha abova backgronad elrewatancaa» tha Itaaarath

projoct waa aalactad aa a prototype project for aoelyaia an three pointa.

yirat» the Mazareth project la the firat of a aeriea of projeeta to ba

daiMlopod itndar ita laage. Thua» analytical approach applied la tha
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lf«s«r«th project fceceeee crltleol la «ffoctl«g tho 4*volofMftt of wikfo-

qiieat ^ojocto. Socond* tho ll«s«roth project le pert of one of the lergeet

projecte la the country. Third, mveil daflaed eriterlon for properly

different let ins the floenclel tram the eronoal- eaelyala of e project ie

Boe lecking ta the project plaimias«'̂ Tho leek of e coaoeptuel crlterioa
for project eveluetioa, added to othera related to the proper plaaaing of a

project, polata to e nood £or ea eaalyele of the eort uadertaken la thia

ettt4f«

The p«rpoaee of thle theele ie to provide ea oxeBplo of the eppliee*

tioa of e proliatjwvy dote aethodoioiy for the ecoaaaftc ovelaotiea of the

Heiareth project. The reealte of thie eaalyeie My he aeeftil by provldlag

project analyata e firat Ispreeeion of the econoaie dlaeaaiena of the

Maxareth aad coMparable project*. They nay alao Induce analyata to further

coaaider the planning of thm coaplete prograa tlocse other tectora vlll he

treated alallarly. Thoa, plaaaera may give thought to new directlona in

their eriginal ayateai planoing atrategy to achieve preferred changea. To

thle rcepect, raflneaeata etlll are needed to clarify the poaltloa of the

overall prograa voreue tho partial aector project api^oach.

Far tho ocoaoBlc ovelvatton of the Keseroth project, two enelytlcel

tool* heve boon eaployed in thie warfc, vis., beaeflt*eoet enalyela end

•oaeltlvlty aaelyala. These ere flrat treated under tWeir theoretleel

ceatMCt and afterwerde applied to the project.

The author arrived to thla knouledge after e critical lecture of
the Pilot project report and other aladlar atndlee, aalnly, the rtngo
Narla-Tocache project.
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TIm MMljrtl* of tho diroct cost* ood bonofita of tho projoet !•

porforatd oodor tho folloving tot of coaoorv«clvt •••wiptlociot (1) a

rato of colonlsotlon of 1»000 lioctaroa por y««r( (2) « rato of lotorovt

of IS porcont; (3) o projoet portod of fift/ poors: Md <4) f«r«

lobor occouotittg prtcoo «t 30 poreomt of aorkot prlcoa. Tho total prooont

Tolno of boaofito a»d eooto of tho projoet aro 107*032 ood 112*4t6 Blllloa

Solos voopoattvsly. Tbo rooaltiag boosflt-cost r«ti« Is 0.95» vhioh is

dOTlvod oa tho boolo of blglily eeeoorrotlw oossapti^as vlcboat tacladlag

ladlffoet oeoMBie and social offsets.

For tbo soasltlyity aaalfals, tbo basa aaatsiptloas of tho bonoflt-

coot aaalyais aro poralttad to vary dUcrotoly, yloldtag dtfforonc aot
vx

prosont worth raralta for tho projort. Tha tanaitlvltr tost with tho

con»orvatl«o assioiptlons glvoa a aogativo Mt prasoat vortb of 4.88

•llllon Solos or a bonoflt*cost ratio of C.95 for tha projoet at accountlag

prlcosi at a dlsrouat rata of 15 porcoat, with a tins horlcoa of SO joars

and with a rato of coloaltatloa of 1,000 hoctoros psr jrsor. Tbo soasl*

tlvlty tost with tbo noro optlsdstlc asso^loas glvos s ast prosoat

worth of 550*193 mllllan Solos or s boMflt«eost ratio of 3.07 Bot tho

pvojoet at oocoaatlag prloos, at a dlscooat rato of 8 poresntt with a

tlHS borlsoa of 60 yasrs sad with a rata of eolonlsatloa of 3,000

baetaroo por yoar. Ths scaaltlvlty aaalyals thus provtdos a ranga la

t))o bonoflt*eoot ratio of 0.93 to 3,07. Tho flaal projoet ratio may bo

asaoclatod with an^f valuo ulthla tha llalta of tho raago aecordlag to tt«

values aaauntd for tho four varlabloa taatod. Tho valuoa to bo glvoa to

thoao varlabloa aro ultlaatoly subjoct to tho siMlysts* Judywat rogardlaf

\-
\

\
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fMl world foetor»» vis., •coooalt» social* political and floancial,

which Bay affacc tho projoct raaulta vlthln an anvlroaawitt of micortaliity*

B* Coocluaioaa

Thio work drova tho follmioB coaclualOBa for tho lUsaroCh proapoc-

ti<vo projoct t

X. tho Haaaroth projact la not aconaatically faaalbla vhoo auhjact

to a aot of cooaarvatlva aaaiaptlona r«$ardliig tho rato of Intaraat, rat#

of eoloalxatlon, tlaa horlson and accounting prlcaa.

2. Tho bonaflt'coat ratio of 0.9S rasultlDS froa tho oeoaoaie

ovaluatioo of tha Nasaroth projoct kaaod oo tho eonaorvotivo oooaapti*

•ay not bo oscooaivoly lov to bo oeoeeeteally foaaiblo if <i) propor

•14orotlon lo givoa to tho vory advarto oavlroaaont io which tho projoct

porfavBouco io plocod who* aubjoct to tho conaarratlva bcaa aaawptioMa

oM W •• optiaiatic attltudo la adopted la conaldarlng tha oat offaet

of intfiroet ocottMic conaaquancoa and aoclal coaaaqnaacaa aa baing

favor^la to tha projoct.

3. With raapoct to tho aonaltlvity of daclslona to changaa in tha

rat* of colanlsotloa* it ia coocludad that tha Haaarath projoct iocroaao*

ita probability of bocoaiBs oconeaiically faaalbla aa th* roto of eoleeiss*

tloo lacroaaaa catarla paribua.

With raapoet to tho oonaitivity of daeiaioo* to oboaflo* ia tbo

tia* hociMa» it ia eoacladod that tho Hasorotb projoet iacroaao* it*

probability of bocoaiat oeoaeaicatiy foooiblo •• tho tla* horlaon Incraaaaa.
cotorU poribo*. A tia* HoriM* of iO yoara la aufflclant for allovlng
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th* projcct to spproKlMt# U» mmximm a*t prMrat v«rth 4Ueo«at«d at

hiahcr InCttrMt rut**, Lars»r tia* periods ero seceosory If lower die-

cotmC reteo ere cocwldered.

5« Ulth reepect Co Che eeaslttvlCr of decteloa to chaagee la the

rete of dleeount, It Is «oacluded thst the Hessreth project tacresies It*

prehshlllty of becoBlag eceaoalcslly feeslble the l*/er the rste of dlo-

cfiMBt coasldsredf eeterls parlbiis. Thas, the declsloa for selecting s

tlat kartsea ead/ev reta of ealoalsatloa for tho project hecoass sa

lacresslatly leperteat ttsttar tkm Isrfar ths discoaat rete ceasidsred*

6. A ast preseat «rorth of 550.193 alllloa 8ales» ear elterastlvely.

e beaeflt-coet retlo of 5.07, Is Che mmimam fessihU raaalt epplUsble

to the Msxsreth projecc euhjeet to the eoaditloas of this sastysts.

7. The Mse of eccouatlag prices yields s aet preoeat worth result

greater thea that arrived at through the use of Barket prices la the

ecoaoaic easlyslst eeterls parihus.

•• The decleioa to use eccouatlag prices la the ecoaoalc aaalyalo

becoass sa lacresslngly laporteat matter the loner the rate of dlscouat

ceasldared. cattle parlbas. At higher rstes of dlscaaat the dlfferaaca

betaeea the aet preaaat worth af the projeet at sccaaatlag prices aad tha

ast prasaat vorth of the project et Mrhet prices becoass less laportsat.

C* Recoweadst ioas

Prior to any recaasMadstloa oa the use of results of this saelyato

It is asceasary to laclude the subsequeat cooslderatiaas}

First* Cfas prospective asture of thla aaalyala of tha Nasareth pro

ject should be properly coasldsred. This eondltlca of the aaalysla s«^-
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j«ct» let r«attlt« to •odlficatlOB* of mquantltatW* naturo aceordlag to

tha eoivlata data achoM vhlch will ba obtaLnad a poatariorl (praa«wblj

In tha naar futuro) by asana of a convaatlonal coaplata projact raaaarch

work loelttdlAS on-flold aorvaya. Incldantally. tha analytical procadura

of foinfi a prtfportioaal baala# froa tha Pilot projact to tho Nasaratb

projoot <or lavaor fvojocta) iapltoo tho probablo diapr^orttOMta rapro-

doetUn of cortaitt cacosorioo of data iaharont In tho Kauroth projoat

charaetoriatica. PoaalbU chaagoo la goint fra« tho fllot projoet to

largar i^ojacta oay laeluda, for oxaapla. adjoataaoto la tho aoC farai

iacaaa data aftar daflnitloa of tha aarfcatlRg chaoAala for tha aattra

aactor aroa production. Also, tha conaidaraClatt of cooparatlvaa vorklng

within tha apharaa of aaialy production and narketlng of projact outputa

nay favorably altar tha raaulta of tha analyala. Equally, tha nacaaaary

induatrialiaatlon of aarkatabla aurplua production convaya poaalbllltiaa

for aodl^lttg tha aconomir. charaetoriatica of tha projact.

Socandt attotttloa nooda to ba glvoa to tho aeon—la aaturo of thla

analyala* riaaaelal o^octa ahonld aat bo oapoctod to mtmw tha

aaaljtlcal fraaovork doalgaod for tho oeoaoaic analyala of tho Kaaavath

projact* Aa auch, thla atudy la eoncnmod only with projoet offocta an

tha acoooay. Thua* It ladlcataa tha aconoalc gaioa to tha aoclaty atib*

jaet to tha Naaaroth projact ittvaataant. Projact coata and banaflta ara

daflnad with ralatioa to tho ocooo^ rathar than to tho govaroKnt.

Prieaa put on production factora should Inriicato, at laaat approKUMtaly.

tha valuo of production forogona* And, aa aarlcat prieaa ara aaldoa par*

irttalva to thla condition aecounting pricoa ara oaod accordingly*
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Thla •t»4f CM cypsa of rooolto. TIm first typo* «rhleh wy

bo •• m point ootiawto, io rolotod to tbo booofit«ooot oaalyoi*

rooolt* Aad» tho soooad typo, wlilcli My bo 4ofiao4 «• o ootiMto.

rofbro to tbo Moaltlvlty oulyola Mt of outcooM* Tbo lottor rooolt

i« boood on vorl«tlono of tho eoneoptyal llaltaty front oot « priori for

tbo fomtr boo* fit-coot aaalyolo.

Por docioion-flMikiag purpoooo it io rocoMoodod to put oaphooio on

tbo rooults of tho soMltivlty «aoly«l«. Thooo fhould bo looked upon ««

tbo aoot proboblo roogo of valuoo within which tbo fully dovolopod

IfaMrotb pxojoct rooult will foil. Xn this roopoct. •volyita wy con*

puto on odjootod ootiasto of tbo ontcoon oftor thoir ooloctioa of tbo

roto of oolonixotifln, oto^r porlod* roto of intoroot ond ocooontinf

priooo oonol4irod«
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APPENDIX A

tA«i« XttfenMeiea for thm AMlytln of thm HsmmIi
ff«ctar Pro«p*ctlT« Project

niis oppoodlx cotttolas t«blo«» eoleolotlQii*i md ootoe vhioh «oro

tohOB Into cooelderotlon ead/or utod In the anelytii of tht Maserctb pro*

ject« It 1« cflfwwod of two porte. P«rt I la a briof doacrlp-

tlon of tho Pilot project* Part 2 preaeata the Model referencea extracted

froH the Pilot project and covpleaaotary aourcea vhlch aerved for elab-

OTOtlag tho ^oepectlve Henareth project.

Pave It toecripeiea of the Pilot Project

In October 1947 the Perwlen Uar Hlnlatry in joint venture vith the

Pemvlaa Institute for Agrarian Reforai and Proention laaued the reeolta

of the flrat Pilot Project Stu^ (12) for the Kasareth plannlnt aocter.

The deecriptien of thle Pilot Project «ay bo eccoapllthed through the

tUnrotlea of the sid*oqoent relevant aeleeted eepecte.

1.

The ehjoctlvee conaidered in the report are the folloviagi (1)

iettle amor dlacharfed peraoenel and peaaasta of the area In agrlculttiral

coMBltiee according to the agrarian refora proeedureat (2) regulate the

actual land tenure eyetew aaoog preearioua land ewnera and nonad Indian

faraera and grant land property cortificatea according to legal apeciflea*

tienas <3) conaolldate the eatabliafaaant of bunan center* in the areat

Incorporate 2,30(/ hecteree for agriculturel purpeeea; (5) eetehlloh e

poUt of depertnro ter tho t.2 MlllUn hecteree eeaplete project; (•) pent
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technical, ••clal »nd •cooonio to projoct beooflclariots sad (7)

tnr.r««M asricttlttiral output la tho Pilot projact mrmm and U tho eouatry,

X. Qaaoral aap^£ft

Tho rilot project covtra in area of approvlawtely 2.300 hactaraa

locotod ot tte right rivaraldo •( H*raiion Rlvor «ttd «t both rivaraldos

ot taaolta Klvor (soo Plguro 5>.

Total populatloa ta tho avoa la of apprOKlactoly 253 iiriuibltafita.

than oro potaotUl tal^ottoa (Iowa hi^ poftoUtloa proaaaro towaa

la tho Vorth Coaat rosl«a «ad la^toat aolgKborlas Juat^ twaa. Thooo

alsrecloa flowa aro raatraiaad bj tha control asareiaod thoro ^ tho Anqr*

Tho atudtsr aroa ia of tha tropical dty foraat typo. Tha «aaa toapara*

tttfO la 75^f> It haa a atan amuMl rainfall of 116 is< hat ualfonaly

dlatrlbtttad throushovt tha yoor.

!!^oll clAaaae aooordina to tBDA atAodttrda ara dLvtrlbutad aa appear

in Tablo 3 bolou.

Tablo S* Fllot project aroa dUtribatloa per aoll claoa

USSA Area per aeil claaa
Soil Vereoat of

Soilo aaltod for cultivatioa Zt 26.23 1.2
XIX 70.60 34.2
ZV 1,347.33 S6.9

Soila aot aaltod for oultliratloa V 22.73 1.0
VIZ, VXll 106.43 4.7

Total 2,266.34 100.0
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crops do—nd trawiitorily Boro labor attoation; aad avaa thoa» this

oacoaa labor do—od aboitld aoc bo groacar tbaa 25 porcoat of tlia anaaal

fawlly IAot capacity* Aad« (2) roodor tba farwar a aat tac i—i sufftclaaC

for ado^ttatoly •ttpporting bia fMily «ad alloviim for aoirlaaa*

GoMidariag tbo a^ooa. tbo rilot projoct baa datorsiaod too typo* of

fata aaito ocoordiag to thmix oiao. Tbo firat typo aMoaroo IS bootaraa

and to daaiaaod lor vrowtag eropa aad aviao prodactiast i*««t tM.a fan

MBit aadorttiwa a «iaad ontorprlao. Toa of tbo 1} boctaroa voald bo coa-

•taatly aador produetioa •waaubilo tba raaaiaiag fii»o boctaroa woald ba

allocatod ••aag rotatloa and laad roaorva activltiaa*

Tho aacoad fara unit typo aaaattraa SO bactaraa aad ia daaigaad for

only cattlo raitU^. Fortyflvo bactaraa ia paacuro a^aivaloat toraa

aupplioa food far 91 aaiaal oalti. Tba raaMiatag aroa of 5 bactaraa Is

for gTArlag food cropa for tha fara and for rotatloa aad laad roacrva

actlvitiaa.

Fwcol typo Tba coloaiaatlaa prograa laclodtoa tbrao typaa
22•f parcaU* via,* typaa A, C aad D orgaaiaad acoordiag to tbair laad

aapabllltlaa. Typaa A aad C parcala aaaaara 13 bactaraa oaeb aad are

4»al9Md far growing plaoa^loa or baaaaaa. aad caaaavaa, aa sala cropa»

aad fbr aviaa production. Tbara ara 44 typo A parcoU aad 34 typa C

pareala to b« dlatrlbutad aaoag 78 aattlvra* Type 0 parcola awaaura

appraalaatoly 50 bacearoa oacb. Tbaaa ara oaclualvaly for cactla ralalag.

22 Typa S lota voro fovad to ba or tm—tcally uafoaalblo by pro*
jact agoacy.
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67

Vmn mv 4 p«ra«la of thta typo whlck will clloc«to4 «Mit * aottlara*

hmi dUtrlkatloa pnrool tfpo* ^

tte TOfOVt oo iA Ta^U # bolow.

Takto Filot projoet aroa 41#trlb«tt«i poTeol tTpoa A, C, mJ 9

raroal
tjrpa

IMdiar of
parcala

Farcol Halt
•Isa

(hactaraa)

Total aroa par
typo of pareal
(hactaraa)

A 44 15 440

C IS SIO

D • 50 300

Total UlId Mod 1,470

Total atttdp aroa 2.m

Motrtkvtioa of tliooo tlwoo typo* of par^U mmg colooiata U

portenwd accardUis tho Agrarlatt Rafoni tau apaelfleattou* Thooo

lapty, for amaeplo, that typa D parcala vlll ba dlatrlbtttad aaang colaaiata

haviof larfo faalliaa, pravloua axparlaaea lo far* productiaa* ••oagarial

akllla and otiMr datereiaente.

Ul. Faroloa acttyltlaa raraara Ln typa A, C and 0 parcala vlll

l»o OQgagtd lo groviag variooa crops sad paataras la varytag land araa

dUtrlbvtiawi aa appaara la T4bla 7.

Cropa hovo hmmm aoloctod aceordtog to thalr auit^llity with raapact

to ogrdlosieal and voothov foctora aad to tholr aarhatias aad pvooaoalag

pooolhiUtioa* Baphaaia is put aa prfaary procoaatas aa a aocoaaary coa*

ditiaa tor tha auccaasful parforaasra of ladividual Cara aatarpriaaa.
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TAlo 7. Pilot pvojoct oroo diotriMioa mtmg fom octivltlMi md p&w
tfv— C oM D porcolo (iMietorM)

rom octivity tfpm A poreol Typo C poreol Typo D porcol Pilot proJo<M
totol oroo

Piaoappto 4 — 174

laaaaaa 1 A mm UO

Caaoaira I 1 4.25 7«

Cora 3 S «•* 254

Sayfcaaao 4 4 mm 380

Baaaa — 0.25 1.5

Voiotabloo 9*25 0,23 — If.S

Paotwroo 0.50 Os» 45.0 309

taad for vototioa % S 0.7S 230.5

looorvo toad 2 2 2 174

Load for aaa^faralm#
aetivitioo* 0.2S 0.25 i 25.5

Parcol oiso^ 15 IS SO 1,470

Total factd oroo 1*017.5

•fonOat ootivitioo on oooooioto4 to •oialy
hoooiag foeilitioo*

troetiott of

AddtAB eoluM fiffivoo dooo Mt yiold totolo at oppoorios ia tbo
porcol oiso roM doo to crop oooociotioo practicoo.
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$9

ctmp bM also tsM •wMetetlott eactora MKb aa abort

eroppli^ cyoloo, vostabillty, tow toaa probAiUtloo ami aigolficaaft

naoMtal epperteiltloe.

randRS acttvitUa ara cxpactod to gradually davolop tbcooiboot a

15 roar poriod* Hiaad ontarprlaaa voold roacb tboUr mximm output at

eh* tooth yaar and cattla ralaiag aotorpriaaa at tba <oiirtcantb yoar of

tba •aotlonad poriod*

U. turn mit mdttttim <**U mi ncmlUt Tjp» A parola

havo ao oatlaatad cavolopiMt poriod of 10 foara* Aooual «oata and

rocolpta Cor thla poriod ara llatad la Tabla $• Tba aspoctad aaoual oat

fMliy laiawi la arrivod at la tba taath yoar« Tboa, aaaoal total coata

aaaaat to tboaooad toloa» frooa rocolpta to 9S.2S0 tboaaaad Bolaat

aad aac laaaaa to 26.tf2 Aoeaaed Soloa* F»f« prodactlaa eoata laclada

payaatB for labor and artoriala. CoaaoHptlao at tba fara laiml* da^«ia<

tloa aad lataroata aro alao coaaldarad aa £ara coata* Groaa rocolpta ara

darlvod froa aala of fatB produeta at pravalllog aarkot prlcaa.

Tjrpo C paroala bava alao aa oatlaatad dovalopMtat poriod of taa faara.

Aaaaal eooto aad roeolpta for thla poriod ara llatad la T«bl« f* la thla

yoar» total aanaal coota aaeaat to 64.812 thooaaad Solao, groaa racalpta

to 79*550 thoaaaad Solas, aad aat imtmu to 14*758 thooaaad £olaa. Aa ia

tba abova eaaa, fana prodactlaa coota lacluda payaaata for labor aad

Mtorlalot coaoa^ptiflB at tba tnm ta«al» daiiraclatiaa aad IMoraat.

Oraaa racalpta ara dwrlvad fraa aala af fara prodacta at provalltat

bat pricoa*
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74

Typ« 0 p«rc«lf dsvtlop dHriat * tlM ptrlod b«for« produc*

eioa at full cA^clty is Attalasd. AdousI costs sihI rscoipts for this

poriod aro listod la Tshlo 10* Tho oKfoctod snaosl Mt fsadlf laeoas is

orriiwd ot tho foertooeth jroor. tlM«» s—osl tocol coots osooat to 130*1X9

thousoad 8ol«% gross rooolpts to 327.750 thoosond Solos ond not Incons to

197.531 thoussnd Solos. Fsni production costs Inclifdo tho ssw itsw ss

for tho othoT two typos of psrcols. Equslwlss, s'ost rscoipts sppty to

auirkot prleos,

t ultm

The projoct coosldors th«t SA colonists will ho ssttlod ia tho Pilot

projoct ares in a two-y*ar period startln« is 1947. Fifty coloiasts vUl

hoftia produciof ia 1947 ond thirty-four in 19it.

Part 2t Model aeferonces

This part of tho Appendix eoaprises (1> refereaces fron tho Pilot

projoct. (2) references froei the project sjisoey. end (3) additional

roforencos.

1. ttm t>>» rtl« wroixt

The fam «alt coot dots contained in Tahlee 11. 12 end 13 were

extracted fro« tho Pilot project and sanred for tho synthesU of the cost

and benefit structure of t^ Hasareth project. These data are a corractad.

roarraoged and coodenaed vorelon of the suterlal contained in Tahlas 17.

19 and 20 and Appendices 6. 8 and 9 of tha Pilot project.
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l. Mwlal e•t• .IE !HMll' tt!4lfa a. ~-• •n• ceat.•lucf ta 

tnle 14 tNtl• ~ 1teee ntract•d froa Aneadl• 17 •f thilt Ttaao M9rl•· 

toudM preject. Nl'ftC (11). 

t••l• 14. ta.ao Kt.ri•-t'OCMbe project •wat COIJt fot ecotaolllr ttedi•• 
(Cbouaaadt of Sole•) 

C~t lt• lol•• 

&alUIM Ull••&U 410 

'fr•wltaa _,... •• 114 

Offl• ....... ,. 
ttt..llwotMit ~ta to 

lot•l --.1 ... 1.50 

1'119 tot•l lDc:tr ••t'-t•d •• •ce•••JIJ for tu pewtoma-. of tt.•• 

..... •tv4f.u iocht4•• OM •ceaomi•t for iatern.e&U..1 •rb1 affatn. 

OIMt· .. a.=wS•t foe dc:me•&le .. 11t.et •f'4llt•1 .,.._ •arlcult•r•l ecoeolll•t. 

••et:•t•rt.• .., offtc. • ... leaanta. 

S'bl --1 ce»t of 7JO thaue-4 Sole• hu be•• applied to tbe prenu 

•hd>' •• •blab Htt.te. !"- three 1tp9aulhed •---l•t• Pl'oPOffd elHwe 

repr••nt. aa noeH aupplr of air.Ill•• i.i,01r for lh• l•••r•tla proJMt. lt 

_, h ... _.. for the ~·••at •ltl4J that oal' OM aploult•nl •COOOllll•t 

""16 •dflce ,_ pe•fotato& cha --·••17 •caMllO' •••4'••· ft• .... 

.,~U•4 ...... l c0rat Hccm.e • coannettve ••ttMte. 
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tl

tt. A«rt—Uw«l —iTi—aaaf Th* ceat «aat«lMd

ia t*hl» 15 bsloir Iuhm ^mo «!mtr«et«d fra« Appendix 2S of th* Tlngo

To«««Im prejMt r«poirc (II)«

T«bl* 15* Tiaao Marl«-Toft*tth« prajMC agriculcusfll •spcrlMMACios «Mta
(CbO'iMBd* of 8ol«a)

Soloa

Xanroatasac oaat 2,M0

Offiaa aad boaaias faclltttaa 1,M0

lepeovoesBt of avistlag faclUtiaa l.OOO

Sqoipaaac 90»

Aaanal sMlatanaaoa aad oporatlag aoata f.SM

TIm lovaatatttt «o«t for Cho Itourotli projoct «M f t.i

•Allioa BoIm iMtoad of 2«5( •lllloa tola* far tww t«aa«M« rirat» as

Clkara an ao batera-projMt CwilUtiaa aaffvUaa af tliU tjrpa, cte

UpravaoMU af asiatlM faciUUaa aaat la aat applUakla. tlwc radaatof

tiM t«Ml iBWtmee aoat «• 1*M •ttliaa Salaa. Sa«aad» aa arbitrary

aaCaCjr aargia «f 240 thoaaaad talaa aaa caaaldarad far raisiat tha

wtfaaad lavastMat cost to l.« sdllloa Solas. On tba othar Kaad» aala*

taaaaao aad oparatlng eoats vara avallad vitU tha ssna valua for tba

•ssarath projact. To this raspaat^ It Is coosldarad that the station for

tha Kasaratb projaet vlll Imtv tba saaa oparatlva Ma«hanlsa aa that la^liod

la tba Tlago Maria«^9caeba projact agricultural axparlaafttatioa atatlaa*
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ut« #irtiwft*wfn nmUm^ wu xti* «o«t coBtaiMd Itt

MU U b«lav mm ntMotod frm App«ndlv 30 ©f the Tta«o MarU-Yocoehc

pvojoct r«p«rt (11).

Tabla L4« Tlofo M«rl4i*To€ach« r>roj«ct Agrleultur*! proaotlon OMta
(Cbo«ui«i4t of 8olo«)

A* ror agMigr

XSVMtaMIt MC iMwiM fMiUttM.

MTCa crnaic«, mi4 offtw wlpeeet) iOO

AmmmI Mtsftmam Md OMU 507.6

B. Por OM

IVPMtMM oeoc (bttildinga, howlM f«etUU««,

•«r«, truttka, nad offlc* aqulpawnt) 300

AawMt aalatoftOM* aad oporatlag •oafca 362.A

Tbaa* coata wmt* aaatrnd to ho oppUcahlo to Itoamth projM.

f^ni PlilM. iftttE Vm AppMidAs 19 •« tka TU^ Maria-
toM^ projooc (11) o iorai plammU% wUt ooat of 100 Soloa por tioetaro

oood for tte Naaototh pf<ojo<8t« IMa ooat la ioourrod for tba per*
o* ootftvitioo otiab oa (I) tiM daalgo of lota looludiM thm fonu

aod loution of all ea-fa» InatalUnota* via., bouaoa, barna, aod plgpma,
(1) tfco olaWratloo of floaaclal and lowaatMOt progrMa, (3) proparatiatt
Of Uitlal ooenoaic rotatloo pro^aw, (4) fanaral orgaalaattOB of lot
Mita aod (5) fimal raportioft and loatructiona.
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V* |to*< jotf VlCk ta tha sMLtiMwl rosd mat imSmtmrn*

tlMi* tW Anqr eegteeeriee WmoIi ••tteat** tiMt cIm Ol—i Harwwi

tlM v«Ml owriapmrilM tte ISMMtb pMjMt otm hM m ianrMt<

•tflft cMt cf MM altttflB >•!«• pmw liilaa»t«r* luid, m mmtml —tmtuwiw

•Mt of < ptrMiit of th« l«te«v unit iKVMtMttt coot« !•••» $0 tho«Mt«nd

<•!•• p«r kiloatCOT.
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unmu B

of th* tig CoMMMiey OMtmt mni ItMd r««tlitUs

1. 9mmd for iiiiMiitrT mnt.w

Hm pnjMt attaBar d«t«nilM4 a priori tb« oatabllshMaC of tliroo

MMuity MNitora for tho Nuarofth projooC la additlaa to that of tba

filot projoot* Qao m—iialty ooater voaU bo oatablialMd for toatativaljr

owty 900 faaily or fam aaita oatorias tbo projoot. Tkaoa thm aatafrliah*

•Wftt of tfao tKrao additional vcbaa oaatara ia raUtod to tlio rato of

aattl*iMt of t^ia project. Vith thota coaaldaratloaa it «as aatlttatad ia

thla atudp tliat tha flrat additional otatar vould ba oooatructad and

availabla to the projoct aftar tha alavaath yaar vhoa tba coauUtiva

avabor of faaily uaita (or faally tlAa lot*) antarlaa tb« projact aoKMiata

to 43S (aao Tabto It); tha aaoaad additiaaal caatar aftar tba tifaaty-firat

poar whoa tba ouaiilativa of faaily ualta awouata to and tba

tbird additloaal oaator aftor tbo tbirtp*firat poar vboa tbo aiawiativa

•••bor of Umilf aaifca ••auata to

Om obaarvatioa aaada to ba aada ooaoaralag tba above aattar. Tba

projoot ataaap aada tbo drwaail oatiaata for tboao fo«iUtioa witb roapaat

to a atatla popotatloa. diaratardlac ita aatural rata of grovth of

appraaiaatalp 3 paroaat par aaaaa. Wara thla tlaa ralatad factor lacladad
23

ia thoaa aatlaatoa tba raaaltlag popoUtion woald roach 2,214 faailp

2S
Vitboot coaaidorlag aigratioB ia tha projoct araa whioh ia

•aaoaad to booaaa aigi^fieaat opoa ooaplatiaa of tbo prosraaaad road
facilitiaa*
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MBit* im ll,OiO coloi^ts) hf CIm ond »f th» thirtieth fmr mud <l»002

fMnftlf «Bit« (ov 20«010 calooista) hjr tlM ond of tho flftloth fmx of

tho pro5o«t« Thw, tiM ootlaotod totol Mpplf ef mmtmltf Mater

fd«iUtlM» l.o.» four tif—iiilty «oBt«r«. woold ho jMt oofftoloat mlf

mutl tho thirtieth yoor. Aft«&v«rds« diMod for this type of vtrhao

•orvicoft ead fttcllltios vill hevo been duplioatod hf the flfkioth f««r

lapijrisg 9 proportioool Md progrcsaivo ottlftrgoMtat of tbo fovr pro^rMMd

ooeeuBity ooncors. This orhoo oxpooaiaa clfoifiot udditioiiol invostaont

eoeto vhich hove oot hoon properly rognrdod in the project* Thlt oedselott

•ight bo irarth eccordiog Co the outhort Jndipwnt et leeet one helf of the

o«tttel iKvoetaoMk oeet presteewd for tlMoe fecllitiec» i.e.* eppreBlatteiy

19 ttlLUott Boloe.

t. far

The reed tavoetMat pregrM for tbe Seaeroth prejeet ie e« eppoerc Ui

tttbU 17.

the en—•! invoatmt outleye loeltMled ie cotuae (1) of table 17 heoe

beea thua defined in the Pilot project acvdy. Siailerly. the aomial

iaveataeet ewtlay* ineloded in ooIimb (3) of Table 17 hevo been thua

dofioed by the pertinent Aray englneeriiut branch. The esanel Ittveabatat

ootlaya Incloded in colon (3) of Table 17 hove beea defined and diatrl-

boted by the aathor after considering the folleiriait. riret. the estteste

Mide by the projeet e«MMar for enpptyiat one kilesMcr of rood fociiitloe

for apprsalantoly owevy 100 heatsros iasatpersted iaso etrieaUarel pro-

AMtlan* Aad« eoeoad, tho rate of aoteaiaetiea of 1(000 hecterea per year

im thia etttdy for the Natereth project* Theae conaideratioae
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tAU 17* rMd iavMtmeat coots for tfao Soooroth projoot
(thoooondo of Soloo)

Yooro Pilot project Hesoroth project 01aM'4lBrot)oa Totol

oreo rood sob* ores rood sub* peitftrstlM
road cost"

invest*

systeo cost syst«« cost* mtmt

cost

(1) (2) <3) <4)

1 192 192

2 192 • • 192

3 935 • - 435

4 1*294 2,13« • 3,432
5 1,1A7 2.13S 15,000 U,325
4 • 2,139 15,000 17,139
7 2,U9 - 2,139
• 2,139 2»139
• 2»139 2,139
• 2,139 2,139

2,139 2,139
• 2,139 2,139

29 2,139 2,139
30 1,120 1,1^

Eaolodift$ tho rood si^^oystOM oorrospoadiim to tlio fllot projoot
oroo.

Rood sofVittt oorroopoiidiot to tho Hooorotb projoct oroo.

the ooooooorjr ooottntot&oo of too kll«Dotor* of rood fooititlos por

FOOTf or oltorootlvoly, on onoool lovoctaont of 2*138 ttlltlott Soles por

yoor ^von • tmlt Invostasat coot of 2.13S tboosoBd Solos per kilofortor

of sooood eloao roods* Thoss ssiauol lovestooats oro Msde to oeeur sliosd

tAof next yoors' ooniBft dSASod for thoss fscilitlcs. rtom Ta)»lo It is

Tho sctiial roto of rood ooostructloa In the project areo is
«stia«tod la 15 kiloswters per yeor* Thus, the required coostruetioo
roto of 10 klloMtsrs per peer becooss e coaservetivs csttsMit«.
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Tabl* 18. ProJ»ct«d miMMil laert^rt of foni «att« «a4 thotr laplieit
popuUttoa for tbo Nduroth projoot, to • roto of
eolooUotlott of 1,000 lioetoros por yoor'

fora Mitt
Yoov AmmoI Cmlativo PopnUtion

iMrawmt total owMlativa total'

1 «» - •

2 m • •

3 50 50 250

4 34 •4 420

5 51 U5 675

4 51 ISO 900

7 51 231 1.1S5
• 51 282 1,410
• 51 333 1,665
10 51 384 1,920

11 51 435 2,175
u 51 488 2,430
13 51 537 2,68$
14 51 588 2,940

15 51 439 3,195
U 51 690 3,450
17 51 741 3,705
IS 51 792 3,960
19 51 843 4,215
20 51 894 4,470
21 51 945 4,725
21 51 998 4,980
33 51 1,047 5,235
24 51 1,098 5,490
25 51 1,149 5,745
U 51 1,200 6,000
27 51 1,251 6,235
2$ 51 1,302 6,510
2f 51 1,353 6,765
30 51 1,410 7,020

n 51 1,410 7,020
• 51 1,410 7,020

50 51 1,410 7,020

* Obo ftaol sool of tho projoct !• tho ••CobllslMMttt of approxlMtoly
1,410 otTlcaltttrol lota. Of tboao, 942 lota would bo angagod In •!. «d
•ntorprlsas aaaBohtlo onljr 448 vould bo for oxolualvolr cattla ralaiag*
Tlw gradual aatabllahMat of 1,410 lotc l»plUs a gradual Incorporation of
opproxlaataly 27,000 hoctaroa into agricultural production. In thi* atudTi
a conaarvativ* aaouaption oatiMtaa for th« projoct a conitant rata of
land incorporation of 1,000 boctaroa par joar. Or altomotivolf, a OM*
atant rato of aottlaosst of 31 fara lots por year, ^t thii p«co, the pro*
j»ct roouiroa 30 yaar* for finally astabliahing 1,410 lota in tbo aroa«

^ Tbo roto of natural grovtb and aigration flows bava not boon takon
into conaidoratioa.
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19* FroJ«oe*d UmA canacl #xp«Mtott for tht IIcMr«th projoet
•nbjoet f • r«t« 9i colMlsatiM of l«000 Hoctorot ft jmmr

Tear AmhhI ln«r««Mit Ciaul«tlvo total

1
2 >

3 923 923
4 545 1,470
S 1,000 2,470
e 1,000 3,470
7 1,000 4,470
6 1,000 5,470
9 1,000 6,570
to 1,000 7,470
11 1,000 • ,470
12 1,000 9,470
U 1,000 10,470
U 1,000 11,470
15 1,000 12,470
16 1,000 13,470
17 1,000 14,470
!• 1,000 15,470
19 1,000 16,470
20 1,000 17,470
21 1,000 16,470
22 1,000 19,470
23 1,000 20,470
24 1,000 21,470
25 1,000 22,470
26 1,000 23,470
27 1,000 24,470
a 1,000 25,470
29 1,000 26,670
30 1,000 27,470

• m 27,470
• 27,47
• 27,470

SO 27,470
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that Cb* land lacor})or«tlott r«tc of 1,000 hcetaro* per y«sr

b«sln« la th« fifth yoar folloving iamteisttly after th* La«t aamial l«ad

Incorporation corrcapoiullns to tha Hlot pro>ct. Thus, tba firat aimuat

iikvaataant of 2.138 vlUlon SoIp« ooeara in tha fourth yoar* At thla roto

of IsvMtnant* 263«3 kllenttara of ««coBd cla«a road«i coatlag 5t.70S

•llUoit 5oUa, trill hav* Mm built la a 27-joar poriod for an oroo of

avproKUMtely 26,000 tectmo.

m
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Ill

tAlm 2S« Mt dtr*ct co»t« «imI Waeflt* for th* K«jiar«th
jMt t* a T»f 0t eolokicjitiott of 3,000 p«r jroar, «
•tttdy periods of 30b 40, 50 and $0 ]p«ar«« dlseoimi; ratoR ^
•a 10, 12 «a4 15 porcoAt a«4 «t jioceutttloK prtco*

(thoutaadc of 6ol*»)

y««v IWteoounted Dleeoietei oti
8X lot 12X in

1 (2,754) (2,550) (2,506) (2.459) (2.395)
2 (3,242) (2,797) (2,494) (2,400) (2.444)
3 (16,744) <U.291) (12,579) (11.918) (11,009)
4 <24.176) (17,769) (16.512) (15.364) (13.824)
5 (44,252) <31»479) (28,718) (24.243) (22,994)
$ (46,906) (29,541) (24,479) (23,764) (20.278)
7 (24,164) (14,100) (11.273) (10,950) ( ♦.084)
• (14.173) (••73«) (6,859) (4.532) ( 5.287)
9 (•>235) (4.119) (3.175) (2.970) (2.341)
10 235 109 •2 74 58
11 12,904 5t535 4,111 3,710 2.773
U 24,57$ 9,740 7,120 6,309 4,594
13 43,066 15,633 11,339 9,871 4,998
U 46,362 22,394 13,887 13,578 9.377
15 •4,470 27,255 U,816 15,798 10,427
14 90,496 26,414 17,900 14,740 9,474
17 100,461 27,242 18,144 14,475 9,370
1$ 114,462 26,644 18,747 14.904 9,265
19 127,745 29,607 18.988 U.8S4 8,983
20 US,947 29,160 18,366 14,098 8,306
21 147,229 29,254 18,079 13,433 7,818
22 173,094 31,832 19,334 14,298 7,997
23 171,344 29,184 17,394 12,447 6,889
U 179,444 28,298 16,562 11,825 6.263
25 Ul,932 24,542 15,244 10,498 5,531
24 Ul,404 24,553 13,856 9,534 4,794
27 179,704 22,499 12,454 8,428 4,133
28 179,334 20,784 11,298 7,514 3,587
29 179,549 19,245 10,288 4,719 3,124
30 Hit proMAt 174,217 17,714 9,285 5.952 2.491

worth wtoea tlat
horlK«tt la 30
f". 347,744 182,519 121,081 43,172

31 178,745 14,445 9.313 5.327 2,342
32 178,765 15,231 8,473 4.755 2,038
33 179,409 14,155 7,733 4,270 1,776
34 183,049 13,343 7,157 3.881 1.574
35 U2,S^3 12,343 6.511 3.456 1.372

( ) ladieatos aofacivo v«1om»
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tl2

T«bl« 25* (CoBtiAwa)

Xmam QmlioftoytoJ Diseewtod 9tx
8X 101 121 m

M 182,350 11,415 5,908 3,147 1,229
182,010 10,557 5,351 2,843 1,088

38 U2.274 9,788 4,867 2,548 951
3» 182,919 9,091 4,445 2,257 816
40 M«c proMBt 181»949 8,370 4,021 1,947 673

worth «li*n tim
horiuA iA 40
Jfm 468,542 246,298 155,513 57,031

41 182,7U 7,784 3,673 1,787 610
42 186,236 7,356 3,408 1,650 555
43 182,824 6,673 3,035 1,452 479
44 184,375 6,232 2,784 1,294 417
45 Ul,366 5,677 2,485 1,106 345
46 180,470 5,233 2,255 1,097 307
47 179,706 4,834 2,031 999 270
4« 179,334 4,465 1,847 904 233
49 179,549 Vt,l30 1,670 812 198
50 Mot procvBt 178,217 3,796 1,514 624 160

worth when tine
Horlcon is 50
Jrrt. 524,732 271,000 167,237 60,605

51 178,217 524,722 271,000 167,237 60,605
32 178,217 524,722 271,000 167,237 60,605
53 178,217 524,722 271,000 167,237 60,605
5^ 178,217 524,722 271,000 167,237 60,605
55 178,217 25,471* ^307* 3,524* 810*
54 178,217 25,471 9,307 810
57 178,217 25,471 9,307 3,524 810
58 178,217 25,471 9,307 3,524 810
5^ 178,217 25,471 9,307 3,524 810
40 Ittt pTooomt

worth whott tim
horlcoQ is 40
yr». 550,193 280,307 170,761 61,415

* Tb9M Vftrtt e«l«ul«t«d Ming ualfotm prMvnt vorth
fMtort*
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Ta»l• 2.6. D ... oouated pre ... t woyth of dtrect coet• 4Jocl ..._flee for Ch• 
JCaaanth project ••Ject to a rat• of col.Uaatl• of J,000 
bectan• .,.r J••r, • etuq ,.rtoct of 60 7ura, • r•t• of 41u-
COWlt of I p.era •ad •t accow&tna prl • 

t 
2 , 
4 
s 
6 
1 

9 
10 
u 
12 
ll 
14 
lS 
16 
17 
18 
19 
ao 
21 
22 
2S 
24 
2S 
26 
27 
28 
29 
JO 
St 
32 
33 
34 
lS 
36 
37 
JI 
39 
40 

(lttou.•Qdll f 8olea) 

Uadl.•eovat-4 
Totttl trot 
COfC• ·- )!epoflg• 

2,754 • 
3,262 

14,695 
24,0UO 
39,40lt 
40,281 
26,99' 
27,S07 
21.020 
28,SJJ 
29,at.6 
2 ·''o 2),47,, 
22,14J 
11,'930 
11,930 
16,930 
11,930 
11,930 
11,930 
lt,930 
18,9)0 
11,930 
18,930 
11,930 
11.•30 
ll,9JO 
18,910 
11,9)0 
lt,• 
11.930 
t•,930 
lt,9JO 
tl.930 
ll,930 
18,930 
18,930 
ta,no 
18,930 
11,930 

(2,049) 
(176) 

(6,141) 
(6,627) 
2,131 

U,U4 
19,715 
28,7 
41.950 
53,1%8 

, M, 
81,50.5 

105,400 
l Of,428 
119,791 
U,,S92 
146,71, 
1 • 77 
l , tJ9 
191,026 
190,296 
1 ,376 
200,162 
2001S31 
191,636 
l ,264 
1 ,479 
l.97,147 
191,67, 
197, 69S 
l91,3lt 
201,t79 
201,IU 
201,2ao 
20~.~o 

201.20 
201,14t 
200,179 

Db••t-4 ~t ll. 
Total !let cot•• •flt _ 

1, 5JO • 
2.1s1 • 

t l . t6 (t,626) 
11. 0 (129) 
26,111 (l..661) 
2J,!I) (4,176) 
lS,7~1 1,652 
14,'22 6,124 
14,314 '·''' 13.216 ll,S15 
12.4'8 17,992 
11,l31 11,°'1 '·''° 24,46 '7, S40 30,136 

5,167 ''·122 
s.t•7 31,942 
s.9 1 l2,~7t 

5,967 3l,46S 
s, 7 33,993 
s. 7 )J,221 
5, 67 33,016 
'· 1 35,Jll 
'·''' 31,407 S,917 ll,214 
S,967 29,J26 
'·"' 21.112 S,917 24 ,869 
~.967 22,979 
' · 7 21 ,2 6 s.,,1 19,596 
S, 967 11,11 '·"1 16,144 
$,96? lS,649 
S,961 14,144 

12,14s• 13,642 
n,as i2,too 
7!,!4S 11,654 
72, :4S 10,IOJ 
72,245 10,0Jl n,us ~.240 
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Tot. 16. (Coac~uued) 

••• 1Jndiacouue4 ntae.o..mted •t n 
TGUl lot total ••t __ t! ban~ff.t• . s2•l 

41 11,9,0 201.645 n,24' e,uo 
42 18,930 202,166 71,24.S 7, 916 
4, 11,930 201,154 72,245 7,j64 
44 11~930 203,305 72.24S 6 ,111 
45 11,930 200,296 72,245 6 , 269 
46 11,930 199.400 12.2•' .S,183 
47 18 .. 930 1,8.t36 1!.t>.5 , ,34::1 
48 18,930 Hfl,264 72,!45 4,9J7 
49 11,930 198~4" 72.24, ··''' JO ll,930 197,l'° 72,24J 4,.565 
51 18,930 197,lSO 11,t4J 4,'65 
.52 11,930 197,1.SO 72,245 4,,., 
SS 11,930 lt7,1SO n,245 4,·.H' 
54 18,'30 197,150 71i;%4' 4,S6S 
55 18, 930 >.97,1!0 n.24.5 21,1n• 
'6 11,930 197,UO 72,%., 28,177 
57 18. 930 197,150 72,Z4S 21,177 
SI 11,930 1911 1~0 72,24'.S 2tt,U1 
.S9 11,,30 197,150 n,l4S 28.177 
60 11,930 197,150 72.,24, l8,1n 

heseat wo:nh11 262,dltJ 808, 6 

( ) lndleatu •~•tbe value•. 

• !'bc•o value• "1l>n a1~ula 
fat.ora .. 

usta& wdfona •ed.•• pna1 wort 

' •t pwennc VOl'th of eotta ••d 
coat r•Uo of 3.07. 

a.flt• rt-lda • beneftl• 
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