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{Zonas Agrarias) 

- Ministry of Agriculture 

- .Ministry of Food 

- Agrarian Bank 

- General Directorate of water Resources 
(Direcci6n General de Aguas) 

- General Directorate of Forestry & Wildlife 
(Direcci6n General de Forestal y Fauna) 

- Directorate of Preservation & Conservation 
(Direcci6n de Preservaci6n y Conservati6n - DGA) 

- Directorate of Water Districts 
(Direcci6n de Distrito de Riego - DGA} 

- Directorate of Surf ace & Subterranean Waters 
(Direcci6n de Aguas Superf iciales y Subterraneas-DGA) 

- National Planning Institute 
(Institute Nacional de Planificaci6n 

- National System of Social Movilization 
(Sistema Nacional de Apoyo a la Movilizaci6n Social) 

-Agricultural Production Cooperative 
(Cooperativa Agraria de Producci6n) 

- Agricultural Service Cooperative 
(Cooperativa Agraria <le Servicios) 

- Agrarian Social Interest Society 
(Sociedad Agraria de Interes Social) 

- National Agency forMarketing of Agricultural Inpu~s 
(Empresa Nacional de Comercializaci6n de Insumos) 

- Sectoral Off ice for Agricultural Planning 
(Oficina Sectorial de Planificaci6n Agricola - MOA) 

- National Office for the Evaluation of National 
Resources 
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B. Recommendation: USAID/Peru recommends that a $11.0 million 
loan bo authorized in FY 76 under the Food and Nucxition funding category 
(FAA Section 103) for the purposes of planning and implementing the Loan 
Project proposed in this Project Paper. 

C~ Description of the Project: The proposed Loan wili contribute 
to i:.he planning and implementation of a program of improved water and 
la~d use in the sierra conceived and initiated by the Direcci6n General 
de Aguas {DGA) of the Ministry of Agriculture (MOA). The Project will be 
implemented in two project areas --Cajamarca and Mantaro-- in the rural 
mo1mtain regions of Peru (the "sierra"), and will include 1) construc-
tion of irrigation and drainage works for up to 27 sub-projects; 2) im­
plementation of a complementary program of protective afforestation to 
prevent erosion, to conserve water, and to protect irrigation structures 
in the sub-p:coje~t areas; 3) strengthening of regional irrigation 
offices in the two Project areas with additional personnel and required 
machinery and equipment; 4) establishment of a special fund in the 
Agrarian Bank (AgBank) for sub-lending t:o participating farmers for 
investments in on-farm land development; 5) 102 man-months of U.S. or 
third-country high-.Evel technical advisory services to the DGA in planning 
and project analysis and 72 man-months of locally-procured advisory services 
to the DGA sub-project teams in both the Lima office and the 2 Regional 
Project offices; 6) approximately $155,000 for long and short-term 
training of MOA staff; 7) an informally conducted on-farm demonstration 
program of technical assistance to benefitted farmers in efficiency of 
water use; and 8) approximately $250,000 to finance watershed planning 
studies. 

The Project will be directed and administered by the DGA in 
t110 MOA, with primary administrative responsibility vested in the Direc­
ci6n de Preservaci6n y Conservaci6n (DIPRECO). {See Organizational 
Chart, Part IV A.) DIPRECO engineers will draw up plans and specif ica­
tions for the irrigation and drainage works in each sub-project, orgc;,nize 
the local labor force for the construction of works in the sub-project 
areas, and provide necessary technical expertise and supervision of con­
struction. DIPRECO will collaborate with the Direcci6n de Distrito de 
Riego (DDR) and DDR counterparts in the Agrarian Zonal Offices to set up 
strengthened regional irrigation offices in the two Project areas. The 
purpose of these regional offices is to assist in supervision of con­
struction, to organize water-user associations in sub-project areas, to 
1:tonitor routine operation and maintenance of irrigation systems, and to 
provide required technical assistance in water-use and on-farm improvements. 

Participating with the DGA in implenentation of the Project 
will be the Direcci6n General de Forestal y Fauna (DGFF-Ge;:ieral Directorate 
of Forestry and i'"'auna), which will provide technical advice in designing 
and implementing the program of protective afforestation in sub-project 
areas. 
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Additivn.i'!l l y, the AgBank will participate."' .:u; f i1Kmc ial <l<Jt .. nt 

fol'.' tht.' s~)t"•cial credit fund ~stablished for sub-lending to bencfitted 
farmers. 

The Project is designed with the objective of providing the 
optimum number and level of inpµts to complete up to 27 integrated sub­
projec ts to improve water and land use in two Project areas. These in­
puts will include construction materials and equipment, co~struction 
labor costs, ttee plantings, credits for investments in on-·farm improve­
ments, staff and equipment for regional offices, and technical assistance 
in planning to the DGA and in efficient use of water to farmcrR. 

Construction of small darns will enlarge capacity tv store 
water for use in Detween rainy seasons and for regulation of water flow 
throughout tte year. Construction and improvement of canal systems, 
including the installation of water weirs to measure and distribute 
water, will minimize loss of water through seepage and run-offand will 
assure efficient distribution of water. Construction of drainage systems 
wil 1 channel off excess water in low-l~·ing areas for use as irrigation 
wal:L•r <lnd will sPrvc to avert salinization of the soil. Afforestati•:>n of 
:Jl'lPc l:l'd hillsides in sub-project areas will control soil erosion, con­
scrvl' run-off rain water, and protect irrigation structures from land­
slides and torrential water courses during heavy rains. 

The results of achieving these Project outputs -- an increase 
in on-farm water supply with a regularized flow throughout the year and 
an improved water distribution system -- will make possible the antic­
ipated Project purpose, i.e • improved water and land use in the Project 
areas, through an increase in the total amount of sierialand in pro­
ductive use, an increase in the crop yields on land already productive, 
and an assurance of adequate water supply which will encourage farmers 
to commit labor and costly agricultural inputs to what had heretofore 
been high-risk, rain-fed cultivation. 

In addition, Loan-financed technical assistance and equipment, 
machinery, and materials, together with GOP budget and staff support, 
will be designed to strengthen institutional capacity in both Lima and 
at th~ regional level in the two Project areas in the identification, 
planning, and designing of sub-projects, the construction and supervision 
of sub-projects, the organization and administration of water user asso­
ciations, and the monitoring of routine system operation and mainenance. 
The anticipated result 0f the placement of these inputs will be strength­
ened regional offices, with adequate support staff and equipment and 
machinery to per!:orm on-going functions of providing necessary expertise 
and technical assistance to implement this Project and to assume in­
creasing responsibility for the performance of field operations of the 
Lima office of the rx;A. 



These Project activities will be directed to the target group of small 
farm families in the selected Project areas of Cajamaca and Mantaro. This 
target group is almost entirely dependent on marginal agriculture for their 
livelihood, farming individually or cooperatively-owned parcels of crop or 
pasture land (on the average, less than 2 hectares per family) in the low and 
high sierra regions of the Proje~t areas.. Typically, these farm families have 
an annual per capita income of between $150 and $250, part of which may come 
from non-agricultural activities, such as wage-employment in nearby mines, 
commerce, small-scale cottage industry, and seasonal employment on coastal 
farms. 

Off-farm employment opportunities are few, however, and cannot absorb 
the current surplus of labor which exists in the Project areas as a result of 
ever -increasing pressure of population growth on limited productive land. 

3~a-

While permanent migration channels some of this surplus labor to the coastal 
cities, those who do not leave the sierra face severe income constraints imposed 
by a series of factors, a key one being an increasing man-land ratio. By 
permitting intensified exploitation of existing land resources through the 
expansion and improvement of irrigation and drainage systentJ in the Project 
areas, Project activities will contribute significantly to relieving income 
constraints on the target group of farm families.* 

*Please see Part III C ("Social Analysis"), pp.86-88, for additional information 
on the socio-economic characteristics of the target group. 



o. sur.-.mary Findings 

After working closely with the DGA staff in the design and 
feasibility study of thi.s Project, the Project D1evelopment Committee is 
confident that sufficient technical and manag~p1ent. capacity exists to 
~xe .::''-~ -:;- -: ~~t... ':'ro; t~.:-t •. 0: f ~ct\ ,.~.t y :"\t\\t ;~ff\.·~~ n t •• ~· • .,: '.\'f?.\\ th i.11 .t~ t~W4.\-

:~.~ ':' ". ""'~~. ~·::c.' ~·.·.:~::\, ... :·. ~· .. :.:! ~~(~,:1.1r''~ ~,, 'i'l-,, ... ,!""' t.;\~J' 11,r- \"t·,,~p,"·L aftAt ~ 

cat-l'fu l l'X,\min.1tion of 1 i.ve ~u1J-pr0je<·ts f llt' tedm i.\·al, economic/0 ~~.<1'!1.~tal 
and soci~l feasibility. Thes~ five are judged to be representative of all 
(up to 27) sub-projects to be financed under the Project in their 
technical, economic/financial, and social characteristics. Determination 
of their feasibility (sununarized below and more .fully presented in 
Part III - "Project Analyses") is c:;onsidered by the Mission to reflect 
first, the existence of feasible sub-projects of this type in the Project 
areas; and, second, the capacity of the DIPRECO staff to identify sub­
projects and to establish feasibility according to acceptable professional 
standards. 

Project funds will be provided to finance an on-going process 
of sub-project identification and feasibility study while actual con­
struction of previously analyzed sub-projects is undertaken, Moreover, 
since the current DGA program of operation allows for simultaneous sub­
project study and construction, using distinct teams for each, this 
procedure is best adapted to the existing GOP implementation procedures. 

1. Technical Analysis 

The planning, design and cost calculation for construction 
which the DGA has done to date on the five sµb-projects analyzed has es­
sentially followed irrigation planning practice which has been used and 
refined in Peru over the past years and which is now accepted as 
standard for small irrigation projects. From the Mission's close 
working association with the DGA staff engineers, the Project Develop­
ment Committee has concluded that they approach sub-project planning 
with professional competence in each of several engineering disciplines. 
Their field investigations have been in sufficient depth to assure that 
adequate data is available to their planning engineers for laying out 
all elements of irrigation and drainage requirements for each sub­
project. 

In their approach they make maxinum use of Standard 
Designs. USAID/ENG has reviewed the DGA standard designs which will be 
used on these sub-projects and find them to be technically satisfactory. 
The technical soundness embodied in their standards indicates that when 
unusual conditions are met in the field during construction they will 
generally be quite capable of designing to meet those conditions. All 
new designs or modifications to e>~isting standards made by the DGA will 
be reviewed by USAID engineers to assure their adequacy. 

The DGA engineers normally devele>p their e>Wn construction 
specifications for each project rather than relying on Peru's standard 
construction specifications in use~ throughout the country. Their 
practice is to start with the clo~;est applicable standa-rd specifications 



and rc-\·:rite them tailoring 

.. . \ . 

each paragraph to the particular r«:!quimmenus of the project or several 
sub-projects. USAID/ENG has reviewed examples of these specifications 
and f incl them technically sound and quite appropriate for the specific 
works for which thc-y were intended f<>r the five sub-projects analyzed 
There is every reason to believe that the Jx;A will develop satisfactory 
construction specifications properly tailored to all the small sub­
projects to be financed under the Loan. 

2. Economic/Financial Analysis 

The economic and financial acceptability of sub-projects 
will be determined through a sequence of four basic teHts. The first, an 
econc-mic rate of return to the economy as a whole, must be at least 15% 

to insure that the sub-project is an efficient use of the economy's re­
soutTl'S. If a sub-project passes this first test, three financial rates of 

rl'tltrn will be tested: the first and second measure the financial in­
Ct'ntivC's to thC' farmers in the sub-project areas, and show the rate of 
n•tui:n to their labor, nianagment, and investment and the rate of return 
to th,, ir management end investment; a third measures the financial rate 
of return on the sub-project oer se (not the incremental benefits) to 
insure that it will generate sufficient cash flows to repay any 
amortization cost3. 

Five representative sub-projects were submicted to this 
sequence of analysis, and each was found to have a.n economic rate of 
return of over 15%, thus demonstrating its utility to the economy as a 
whole, and sufficient financial incentives to the farmers to warrant 
the supposition that they will collaborate with the Implementing Agency 
in the construc!:ion and maintenance phases of Project implementation. 

An,1lyzing the results of the economic and financial tests, 
it wa:c~ found that in c.:tch case the sub-project will provide the follow­
i11<1 b.'ncfits to farmers in the selected areas: 

(1) increase farm-generated income; (2) provide for 
L'Xpandcd employment opportunities in agriculture; (3) increase overall 
production and expand consumption opportunities. 

In terms of the.macro-economic benefits to accrue to 
society as a whole, the Project will act to increase the amount of land 
suitable for agric11lt~ral production, increase yields on sub-project 
lands, allow for some multiple-cropping, and serve to reduce risks 
associated with agriculture solely dependent- on rainfall. The combina­
tion of these will result in increases in agricultural production, most 
of which will be sold and consumed locally providing for increased food 

consumption in the Project areas. Moreover; both Project areas serve 

important urban areas-- the Manta.ro area markets production in the 
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t.i r1,1-\ •.1 \ l .h.' 1:1\ • tt:1..'Pl' l i l»H1 .n·, ·.1, .1111.t C .lj,:tnt.u·c-,\ m\\ i·k, • t·_~,. t ,. l:lh' '"··"r l hr•rn 
,.,,.wt.tl '"t'nll'l':• ,,f ·1•n1ji l h' .lnd l"hi,~l.lY'-'-- '"''' llh' 1.1n'\\..-inq popullllh"n 
tn .-.ich \\l lh,•n,• will .iu:;ur,• t h<ll :~ln-phm pi·""hh·t h'ln h.i:~ " "''"dy ''"' :dd1· 

111.H'J..t"t • 'l\' l h1· ,•xt t'l\l I h.1\ t·hi:; l m'Tt't.\:;,•d p1:otlth:l.ion c.~.m br sub:;l:ih1t 1•tl 
r,, .. ,:mTcnt ly imptW\'1_•tl fO()(h;tuffr., t.:lh' Project will 1hw'~ -.1 positlvo 
,., l\•cl on r,•ru ':• l·.ll.mct• of payn1Pnts and forc.'ign exchange situatioi:. 

3. social Analysis 

An analysis cf five illustrativ= sub-·prc:>ject areas shows 
considerable inter~st in and.community ~q>port for the proposed irrigation 
and drainaqe sub-projects. The awareness on the part of local farmers 
oi their dt~pendencaon irrigation water supplies and the potential 
bcncf its from increases in these supplies is very well-developed in most 
of th.: conwiunities to be benefitted by sub-projects, and, in general, 
enthusiasm for water-related projects is high. 

Far111er experience in operating and using rustic, often 
hi~hly inl"'ff icient, irrigation systems is extemdve and surprisingly 
!mCC\''fi!>ful, contributing to a solid foundation of familiarity with at 
leilst th<.' basica.>nccpts of irrigilted agriculture. Effective and quite 
Sl\phi~;tic~1tc.~d norms of communal organization exist in mostcommunities 
l'l"L)\· idint_J a sound basis for efficient social organizational infrastructure 
f0r farmer par-ticiµation in sub-project construction and assumption of 
r,,sponsibility for routin<" syst~m operation and maintenance. In several 
communities, conununal construction of water works and other infrastructure 
is currently underway with minimal, if any, outside assistance. 

Scme problems in inter-and intra-community cooperation 
e:dst, however, These problems spring from a variety of sources which 
can be expected to be common for most sub-projects in both Project 
areas; resentment c.19ainst neighboring communities due to long-standing 
rivalries, or new rivc.lries created by land ownership changes effected 
under the Agrarian Reform; minor disputes over conunonly-held land; and 
dispro~Jortionate benefits within and a1mong communities accruing as a 
result of irrigation and drainage invesbnents are the most frequent 
sourc~-s. 

Such minor conflicts are inevitable in the Project, given 
its bro.ul provision for extensive local participation and its significant 
~aJCi(,-,,conrn:iic impact. The Project Development Committee believes, 
1wv1..'rtlwlcss, that the value of the Project derived from its social 
involv<~mc-nt and impact makes it worthwhile and possible to cope with 
thest' ?Ot ... 'ntial social conflicts. Moreover, the Conm1ittee is confident 
that the economic :notivation for and awareness of potential benefits 
from participation in t.qe Project is sufficiently powerful to outweigh 
the tendencies toward minor social conflict apparent in two of the coDDDuni­
ties studied. 



The DGA staff is highly scnsith··: to trcsc potential 
soci.~1 conflicts .:Ulli hns indicated its interest in financing the services 
,.,.( ,•:-;pc1·h·nced s0c i.ll schmtists 'to .advise nnd .:rnsis:t the regional staff 
in id\•nti fyin9 .1nd r1.'s0lving thPm. With th..-. OOA 's cnrpful col labor.'.ltion 
h'.ilh \'.1..'llUll\mity lt'.ldf•l:s .md local f.·u:nu"rs, a·1d with UlC fir.ancial in-
,·,·ul" i \',•!; tkil:c;1st:rat..•d in tl1'' r .. 1tcs of return ,\Ji.1lyst'.•s of sub-projects, 
l lh• Coiamitlc1..· considers the Pro·jcct, as designed, saci4'1ly feasible. 

E. rroj~ct Issues 

1. ~csponsibility for Project Administ.i-.Hion - The issue of 

assigning centrdl operational responsibility for Pt«>jcct administration 
(cited on pp. 16-17 of the IRR) has be:en resolved by J.imiting the selec­
tion of sub-projects to only those ..:echnically non-complex sub-projects 
the design and implementatic.m of which are fully within the c:echnical 
and administrative competence of the I.XiA. Consequently the final Project 
d~sign does not envision any dependence on supr-ort c:u1d/or technical input 
from the General Directorate of Irri:JaLtion (Dirccci6n General de Irr~ -
•Jacioncs- DGI), which has res9onsibility for planning and cX""-"'Jtin;, large­
<;;cale technically complex irrigation projects. By E~xcluding i.:.ne need for 
DGI pzu:ticipation in Project implementation, then, the problem of devis-
i nq .idcquiltc- coordination among these MOA offices is obviated, as is the 
p,>!:>!•ihility of duplic<ttion of and/or conflict with a pos iblc sccond-
:;t ... h' IDH h'.tll lt.•ntali vPly prOlJr.111uncd for 1978 to fina:Kc medium-scale 
in iq « i .. ~u ph-'.J\'Cl!.~ tt.> b.· .1d111inistc·rcd by tllL' Jx;I. 

~. Rcs1;11..•ctivc Rolt.'s of Project and IDB 1"Li1h:a Global" - As 
cit(·d in the IRR (pp. 12-13), the IDB is currently financing medium-
~;cah· irri'!ation ~)roj<cts in the coast and the sierira, providing under a 
l~il loan a $9.0 willion contribution to a line of credit totalling $23.3 
million. Twelve projects have been identified and are being studied or are 

under construction, sr·:.!>'1 in the sierra* and tive on tile ~oast. Ten of these, 

including all those in the sierra, are to be or are being constructed by 
contractors, all under the supervision of the General Directorate of 
Irrigation (DGI) The IDB staff in Lima expect that two more years are 

requir2d before the loan will .be completely disburs·ed. 

In early 1975, the IDB and the GOP initiated discussion 
relc.ting to the possilil.ity of extending a second-stage loan to continue 
and i:xpand activities begun undc:... the "Linea Global" program. Shortly 
thPrc·aftcr, th,_. IDB expressed conccl."n that the present Project, as pro­
posed in the IRR, nay duplicate or conflict with a second-stage "Linea 
Global, 11 in the ._:-vent such a loan was made. After several discussions with 
IDB staff in which USAID officialsclarified aspects of the proposed A.I.D. 
Project design, the IDB was satisfied that activities under the A.I.D. 

* 1 in Al:equipc, 2 in Ayacucho, 1 in Apurimac, 2 in Cuzco and 
1 in Puno. 
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l•r«•J•.<..::<. wou l~ rKt di:;rupt 'Jr duplicate: u continuation of the "Linea 
Gloi~•1 l" program, qivcn the: following considerations. 

J.'irst, 11Linc<1 Global 11 is under the exclusive supei.vision 
of tlw tx;I, which, ,"\s noted abovt' under Issue ff 1, is not expected to be 
p.n-ticip.itin<J to .my sitJnif ic-,1nt. ,~xtcnt in this Project. The dangers of 
duplic.\lh"n 1."I d.fC'lrts, sti:aininq t'Xisting DGI tcdm:ic,\l pcr~onn<'l 
.-.ip.lc i l y, .:ml l <.1l.·k of <l<lministrat iVl' coordination an' thus eliminated. 

Sl'cond, the n .. 1turcs of "Lin0a Globc:ll" projects and those 
sub-p1·0jccts to he financed under the A.I.D. Loan are quite dissimilar. 
•rhosc fin.1nced under the IDB loan ai:·e of a medium scale and considerable 
technical co1:-iplcxity, requiring a de:grec of technicai expertise and 
sophistication not anticipated to be required undE~r the A.I.D. Project. 
<:Ming to this degree of complexity, dependence on outside contractors 
for both design and construction has characterized most of these "Linea 
Global" projects. The technical simplicity of sul>-projects under the 
A. I. o. Loan, on the other hand, will permit reliance on the r.GA staff 
both for design and construction andl will maximiz(~ participation of lcx::al 
communities in sub-project implementation, which has not been contem­
plated under the IDB loan. 

These factors clarify the respective roles of the proposed 
A.I.D. Project ar<i of the current and proposed activities under IDB's 
"Lint..'a Glob,11, 11 wlu..ch have been jud9ed by IDB and USAID officials to be 
,•uil·· distin-::-t .1nd indl'pcndent. However, a minimum of coordination will 
b.- rl'quir'"'d in tlw idcntif ication of sub-projects under each lo ... 1n to 
•:;.iinlain th'"' distinctive roles of each program, and USAID, in conjunction 
with the IDB, will t;ik.- appropri..1te steps to assuice collaboratic:~ between 
the lXiA .-i.nd tlie DGI on identification and seleccion of sub-projects under 
tltcir rcspcctiv~ jurisdictions. 

3. Effect of the Agrarian Reform en Project Implementation -
The GOP's Agrarian Reform program aims: 1) to expropriate large holdings 
for the benefit of those who work the land and ii) to consolidate the 
minifundio into economically viable production units. These efforts 
may have an impact on implementation of this Project, In the short term, 
Agrarian Reform activities invariably create some instability of land 
tenure in affected areas and some confusion in the initial months of 
operation of newly-created production units. This disrupts agricultural 
production whenever an adjudication process is underway or only recently 
completed. (1'.bout one year is needed to finalize the adjudication 
process.) H~ievcr, where the Agrarian Reform has established new pro­
duction units, the aggregation and mobilization o:f small farmers in these 
new structuresshc•uld, in the medium-to long-term, :remove the traditional 
structural constraints of latifundi« and minifundia lar:d tenure pattern.;:; 
and ti1c short-term constraints imposed by instabilit~· ani organizational 
'-lisrup ti on. 
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It is expected that moslt., if not all, of the sub-projects 
to be ir~plct:-e>ntcd under the Project will be in areas where adjudication 
of land-holdings affected by the Agrar:lan Re.form has been completed, 
where determination of new boundaries for new production units has been 
made, if not formally adjudicated, or where official certificatcsof 
"non-~1ffectibility" have been is~ued, :lndicating that no land ownership 
changes will b-.? effected. Prior to USAID approval of individual sub­
projects the Mission will require assurance that land ownership in the 
sub-project area is stable or has been firmly established. 

4. Inclusion of Sub-lendini;J Program - Reference was made in 
the IRR (p. 18) to the possibilit~,' of :including under the Project a 
pr01..Jran of sub-li:?nding to farmers for :invesbnents in on-farm improvements, 
including construction of distribution canals, water weirs, and land­
slMpirnJ. This possibility was further explored in subsequent discussions 
with tht' DGA .ind the Ag Bm1k, which confirmed both the desirability and 
ft.•;1si bili ty of such .:i program. (Please refer to Part II - B for .:.i full 
(k"scr iption of the proposed credit program.) 

5. Effect of Division of Ministry of Agriculture - Shortly 
before the IRR was submitted, the HOA was split into two Ministries: the 
MOA was charged with responsibility for carrying out the Agrarian Reform 
and for establishing norms and implementing programs affecting the use 
of renewable resources, while a new Ministry of Food (MOF) was created 
to increase the production of food crops and to design and implement 
programs for the processing and marketing of such crops. As noted in the 
IRR (p. 18), it Wc?S t•nclear at the time bow this reorganization would 
affect the Project. Subsequent clarification of the delineation of 
respo!1sibilities of the respective Ministries indicates that the Project 
lies entirely within the administrative competence of the MOA; the 
implcr:t.'nt:1tion of Project activities both in Liwa and in the Project 
.~rc.~s will be carried out by MOA staff. 

o. Inclusion of Sub-Projects with a Power Component - An 
issue cited in the IRR (pp. 18-19) was whether or not to finance under 
the Project sub-projects which included the development of hydroelectric 
power pote•1tial. Since the selection of sub-projects was limited to· 
those technically non-complex sub-projects within the OOA's designing 
and construction c.ipacity, this issue disappeared. None of the selected 
.sub-projects involve the development of hydroelectric power potential, 
so there is no need to provide for coordination with the Ministry of 
Energy and Mim~s. 

7. Five -Year Loan Disbursement Period - While USAID/Pe:t:u 
fully recognizes the thrust of A.I.D's preferences for short {thr~e year) 
disbursement per~ods, the Project Development Conuuittee, after careful 
consideration of this preferred option, determined that a fiv~-year gis­
bursement period is a~propriate for this Loan to assure quality Project 
implementation. Several key considerations must be taken into account 
when reviewing this determination. 



Fir~a, lh~ •h'tivllh·~ t,1 lw unlkrtakc..•n in thl' l'\'llll'xl ,,r 
lh~ l'roj\.•\.·t \.·omprl:h• what is csst.?ntial.ly a compn~lwnsivc new t:op pr\.•gr;1m, 
inv,1lv ing th\.? cst<\hlishml~nt ,,f new (or the sign if leant s trcngthen i ng of 
f orm\!r) lin..?s of inter- and intra-agency coord ina ti on. The pr inc ipa 1 
institutional objective of the Project ls to achieve a significant and 
much needed decentralization of technic::al functions in water and land 
resource management. While this decentralization ls enthusiastically 
supported at all levels of the DGA,* functional decentralization is a 
time-consuming effort, requiring careful execution of individual steps 
all along the way. 

Moreover, such a process requires build-up of technical 
and administrative capability at the regional levels. In this Project, 
teams of experieqced technicians will he created to work in the Project 
areas to carry on continuous identification and prefeasibility studies 
of potenLial sub-projects, which has previously been done by Lima staff. 
These teams will progressively train and turn over to permanent field 
staff personnel those responsibilities, which will assure continuation 
of these activities beyond the life of the Project itself. 
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A second institutional development goal of the Project is 
tlMt of 11 p-grading the technical capacity of the DGA Lima staff in project 
planning. A significant activity under the Project is the performance 
of sub-project feasibility analyses which will necessitate careful examin­
ation of such factors as the potential environmental effect of the sub­
project and the impact of the sub-project on demand and supply of production 
credit, farm labor, and marketing facilities. (See Part III introduction). 
Compliance with these requirements under the Project will necessitate 
additional time for sub-project study (especially in data collection) and 
for the provision of on-going technical assistance to the DGA study teams. 

Particularly severe constraints to reducing the disbursement 
period are imposed by the nature of the sub-projects and the peculiar 
conditions of their implementation. First, some sub-projects will require 
the impr0vement of large areas which are already being cultivated. It can 
be cxp~cted that the work in the cultivated areas will be slower than in 
those areas wl1ich will be irrigated for the first time. Second, in pursuit 
Llf mi.lximum employment effect and farmer participation in the Project, mast 
l,f the sub-project workers will be farmers. It must be expected that these 
will return to their farms from time to time in accordance with their 
traditional farm schedules and practices. This lengthens the realistic 
constru.::tion period estimated to be required for sub-projects. Third, all 
sub-pr~:iject construction will be subject to the harsh conditions imposed 
by the topography and weather of the .Andean mountains. Each year from mid­
December to March, construction in the Peruvian sierra slows down consider­
ably. Heavy rains and floods often make it advisable to stop all field 
activities during this period. Fourth, past experience with sj_milar types 
of projects indicates that procurement delays are possible, if not likely. 

*It was proposed in a 1973 report by the Sub-Directorate of Watershed Resource 
Management which was officially adopted by the DGA in 1974. 
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All of tht!se factors contribute to lengthen required construction periods 
for sub-projects to be implemented under the Project. 

Given these considerations -- the institutional development 
aspects of the Project, the fact that this is essentially a new GOP program 
requiring consid~rable intra- and lnter-agency coordination, the broad scope 
of f casibility studies required for sub-project approval, and the length 
of t•onstruction period l required in sub-projects of this nature -- USAID/ 
Peru has determined that a 5-year disbursement period is the appropriate 
anJ n.•ali:-;tic period in which to implement this Project.* 

*The breakdown of time requirement~ for specific Project elements is 
given in Part IV B 1 and Chart G. 
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PART 11 - BACKGROUND AND DESCRIPTION 

About !1'.>% of the population of Peru is located in the sieri:a, 
approx1 nm tc Ly 55·~:. ,,f which is dependent on agriculture for their livelihood (See 

Tllhle l) .llndc::'remploymcnt, low incomes, and low productivity characterize the 

ratios 

rural population cf the sierra despite notable GOP efforts during 1971-
75 in a number of key development projects. These include: the Agrarian 
Reform program, large public investment in irrigation, liberal production 
credit terms, training programs for managers and ambitious potential 
program in marketing. Levels of living remain low among people engaged 
in agriculture in the sierra owing to a scarcity of natural resources 
and to a series of structural constraints, including a minimum of 
technology and physical infrastructure, and traditional socio-economic 
structural patterns. 

The first of these limiting factors --that imposed by the 
harsh natural conditions-- is severe. Only 11.1% of the total soils in 
the sierra provinces are suitable for cropping, another 74.4% can be 
utilized for pastures, 7.4% is suitable for forestry, and the remaining 
7.l't is wasteland. This limited agricultural base is subject to heavy 
pnpulalion pressure. Despite a high rate of out-migration from the 
s icrra, ('~;pccially during the last two decades, the population growth 
rate of 2. 9't. has resulted in a ratio of less than 0. 2 hectares per family depen­
d1..•nt t)I\ a~r i eulture in the country as a who.le (1. 9 hectares in the sierra). These 

have remained virtually constant since 1960. Sierra farmers must cope 
with widely variable climatic conditions, owing to the rugged topogra.c-ny 
of the Andes moun~ains. Severe temperature variations occur in most 
high-mountain valleys and rainfall, while sufficient for agriculture on 
the average during traditional growing seasons, is highly variable both 
seasonally and between years (Table I) • 

The increasing population pressure on land resources has 
forced the exploitation of ever steeper slopes, contributing to erosion 
which is progressively reducing the productivity of an extremely scarce 
resource. Denudation of natural forest growth began many centuries ago 
and overgrazing in many areas contributes to an already serious soil 
erosion problem. 

Structural constraints on increased production and income 
are imposed by low levels of technology and scarcity of physical infra­
structure. Sierra farm families typically use primitve agricultural 
techniques with the result that very little surplus, generally less than 
20% of total crop production, is available for sale after immediate 
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TABLE I 

'l1l'ch11olo9icaJ Condition of Agriculture in the Peruvian Sierra* 

CATEGORY 
ll:cm 

I POPULATION 
1. Total J?Opulation of Peru 

2. ~opulation actively de­
pendent upon agriculture 
in Peru 

3. Population of the Sierra 

4. si~rra population 
dependent upon agriculture 

II LAND IN SIERRA 
5. To t,1 l Lmd ,1rea in tlw 

Sie1T~l 

ti. 1\rl!.1 .1pt for crops 
(Cl~ss l - IV soils) 

7. Area apt £or pastures 
(Class V - VI soils) 

8. Area apt for forests 
(Class VII - IX soils) 

III RAINFALL & TEMPERATUR~ 
9 • Waste land 

10. Mean annual rainfal~ 
in Cajamarca and Huancayo 

11. .Mean rainfall during Nov. 
April in Cajamarca and 
Jluanc.-:.yo 

Unit and Time 
Period 

million/1972 

million/1972 
million/1972 

million/1972 

million hectareE 

million hectares 

million hectares 

million hectares 

mm/1952-74 

nun/1952-74 

Level 

14.8 

6.5 

6.6 

3.6 

19.3 

2.1 

14.4 

1.4 

1.3 

600 

400 

Rate of Growth/% 
of Total/Range 

2.9 

44.6 

44.5 

54.S 

100.0 

11.1 

74.4 

7.4 

7.1 

S.D.+ 200** 

S.D.+ 200** 

* l\s dt'fi1wct by 
on the ,,·cstern 
Mountains. 

comprises that land area above 1,500 m. 
.i.bovL 2, 000 m. on the eastern flank of the Andes 

** so = standard deviation from the mean. 
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12. Mciln d~1ily rn.1.xinmm 
t:emperat\lrl." in C.:ij~m.:irca 
or lluanca.yo · 

13. Mean d.:tily minimum 
temperature in Cajamarca 
and Huancavo 

IV AG. TECHNOLOGY 
14. Crop land per family in 

the sierra 

15. Incidence of labor in 
total cost of producing: 
potatoes, corn nnd bean: 

lf,. Lc•vcl t)f f0rtili::0r use• 
in corn production 

S ll'lT.:.1 

COc\St 

1 l~ru 

17. 1-ricc of nitrogen 
fcrtili:::.er 

2eru (CIF Pisco) 
New York (FOB) 

lln l .rnd 'I' inh' 

C0 /1952-1974 

C0 /1952-1974 

hectares/1972 

Percent 

kgs. of Nitrogen/ 
Hectare 1972-1974 

II 

" 

$/MT of Urea 
II 

n August 1975 
II 

20 

5 

1.9 

Over 80% 

<10 Kg. 
)70 Kg. 

40 Kg. 

250.00 
167.50 

........ -

Rlh' ol Crowth/'l· 
of ToL1l/RtuHJe 

20 to 30 

-5 to 10 
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family requirements are met. Most sierra farmers use no fertilizers at 
all. The average consumption of nitrogen, for example, is 10 kgs/ 
hectare, less than 13% of the level employed by their coastal counterparts. 
Ignorance of the potential benefits of fertilizer combined with high 
fertilizer prices has led the sierra farmer to practice a highly waste­
ful scheme of land-fallowing --in many mountain areas land is used only 
one year in three. This primitive practice contributes to a worsening 
of already acute land constraints in the area. 

Difficult communications --i.e., scarcity of all-weather 
roads, limitation to high-mountain roads whose use is often interrupted 
by landslides, and the great distances that separate the widely scattered 
productive valleys-- contribute to a continued low-level of production 
technology. Government efforts to provide technical assistance to 
these farmers are greatly reduced in efficiency, and result in unusually 
high unit costs of providing information about improved farming practices. 
High operating costs for extension services and a general scarcity of 
trained extension personnel have led to a dearth of technical assistance 
for farmers in the sierra. The quality of assistance is also low. For 
example, more than 70% of the extension workers in zones II and X ~hich 
include the Cajamarca and Huancayo areas, respectively) have 2 or less 
years of formal training in agricultural science and technology; and 
most of these have less than 5 years of experience as extension agents. 

Absence of adequate physical infrastructure also limits 
marketing of agriculture production. Agricultural marketing facilities 
in the sierra are less adequate than those of the coast, presenting an 
additional constraint. Poor roads are only part ofthe problem. Rural 
collection facilitieb are almost totally inadequate in most sierra 
provinces, making it necessary for small producers to seek out itinerant 
truckers who serve the areas as outlets for their suplus production, or 
to sell in small lots to hundreds of small, part-time buyers. The 
present system is costly, owing largely to high spoilage losses and 
transport costs. Inadequate market information and lack of competition 

among local buyers contribute to pricing inefficiencies which operate to 
the disadvantage of the small producer and raise consumer prices as 
well. While definitive steps are being taken to remove these constraints, 
the problem has traditionally posed disincentives to production and 
efficiency. 'l'hese disincentives have operated to depress demand for 
agricultural inputs, the supply of which depends on capital accumulation, 
storage, and transportation facilities not now available in sufficien~ 
quantities in the Project areas. 

Additional factors limiting increased standards of living 
in the sierra are those of the traditional socio-economic structural 
patterns, especially land tenure. In the Department of Cajamarca, by 
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all criteria a priority target for activity designed to improve land and 
water use, agriculture is characterize..i by 11 postage-starnp11 farming with 
98% of land holdings falling between 5 and 25 hectares. Here, the 
Agrarian Reform program has made relatively slow progress in expropriat­
ing larger holdings, with only 38% of the Department's 508,678 hectares 
of cultivable land initially ear-marked for expropriation. This 
contrasts dramatically with most coastal areas, where land expropriations 
and transfers have already brought about a near total change in land 
tenure patterns. However, the outlook is bright for completing the 
formation of viable production units in time to receive the benefits of 
this loan Project. In January, 1975, the local leagues of the Mational 
Agrarian Confederation (CNA) obtained the MOA's agreement to correct 
the unsatisfactory situation described above. In Cajamarca the GOP is 
now conunitted to: a) complete the transfer of 116,356 hectares already 
expropriated to 3,565 families by December 1975, b) expropriate 300,000 
hectares in 1975 and 15,560 in 1976 to benefit an additional 24,000 
families by the er..d of 1976. 

Agrarian Reform has progressed much more quickly and 
efficiently in the Mantaro Valley. There, as of December 31, 1974, almost 
65% (1,361,821 hectares) of the programmed goal of adjudicating and 
transferring 2,095,109 hectares of cultivable land to 34,464 recipient 
families had been accomplished. As of this writing the following 
disposition of expropriated lands has been made: 

1) 31 production cooperatives have been formed covering 
193,898 hectares and benefitting 2,489 familiesi 

2) Six SAIS covering 625,631 has. and benefitting 9,187 
families have been established; 

3) 65 Indigenous Conununities have been designated cover­
ing 307,241 has. and benefitting 17,276 families; 

4} 42 Campesino groups (loosely federated individual 
farmers• organizations) have been formed with a total 
area of 178,064 has. benefitting 2,1123 families; and 

5) 184 individual parcels totalling 3,825 has. have been 
distributed. 

The Government plans to expropriate and transfer about 403 
additional farms totalling 228,470 hectares in the Mantaro Valley during 
the 1975-76 biennium. Of this amount, 195,250 hectares will be grouped 
into 59 cooperative enterprises with the remainder going to individual 
farmers. 
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Despite these past accomplishments and ambitious GOP policies 
vis a vis the sierra, the harsh natural conditions and severe structural 
constraTilts described above present a dismal outlook on the viability of 
agricultural production in the sierra. This outlook is shared in large 
part by man~· Peruvian economists and officials, and it appears to many 
observers that the long-term prospects for the Peruvian economy largely 
lie in an urbanized and industrial sector. In t..he long-run, incremental 
population growth in the sierra will have to be absorbed by this modern 
sector, as the limits of increases in productivity and expansion of 
cultivated land are reached. 

However, urbanization and industrialization can only be 
long-term goals, as the current limited availability of capital resources 
and technical and management capabilities establishes a low ceiling to 
the capacity of the modern sector to absorb additional workers ana to 
provide social services for them. Growth of the modern sector will be 
consequently slow in the short- to medium-term, leaving over half of 
Pcr(i's population witi1 no alternative to marginal agricultural activi­
ties but migration to slum conditions and underemployment in the coastal 
citic!;. Some steps, then, must be taken to raise productivity and 
employment in sierra agriculture as, if nothing else, a 11 stop-gap'• measure 
in the medium term. 

Moreover, the needs of the Peruvian economy for foreign 
exchange are bound to continue increasing in the short-term as 
industrialization progresses through its early stages. To meet these 
industrial input needs, the competing demand for foreign.exchange to 
import the country's food requirements must be progressively dampened. 
In recognition of this, the stated GOP policy is to encourage and 
stimulate increased domestic food production. Much of this required 
production increase must necessarily come from the fertile coastal 
valleys, but the balance will have to be met through increases in the 
productivity of sierra agriculture. As the following analysis demonstrates, 
there is much room for improvement in sierra agriculture through more 
rational use of the scarce water and land resources. 

2. Role of Irrigation 

Agriculture in the sierra is basically dependent on rain­
fall, although in many areas extensive irrigation systems, dating in 
some cases from the pre-Inca era, exist in various states of use and 
varying conditions of repair. In many important valleys rainfall is too 
variable or too low to sustain viable agriculture without supplementary 
irrigation, while in others agricultural exploitation is not possible at 
all without irrigation. While reliable rainfall data for the sierra is 
difficult to obtain, the above conclusions are substantiated by interviews 
with producers and agricultural officials in the region. The following 



limited information on the Cdjamarca and Mantaro valleys serves to 

illustrate the rainfall characteristics of much of the sierra. 

1'3 • .;. 

Readings from 7 weather stations in the Condebarnba River 

Basin (Cajaro~rca area} indicate that June, July, and August are very 

dry, with peak rainfall occurring in the December - March growing 
season. Annual levels of rainfall ranged between 23 11 and 32" at 
elevations between 2,000 and 3,000 meters, which is sufficient to grow 

a crop of corn or potatoes if rainfall is concentrated in critical 
montl1s of the growing season. Readings from 6 stations in the Mantaro 

watershed indicate rainfall patterns virtmal·ly identical in distribu­
tion and amount to that observed for Cajamarca. 

Although average annual levels of rainfall appear adequate 

to support viable agriculture, seasonal and annual variability is high. 

For example, using all available observations, precipitation in tl1e 

growing season (Nov.-May) varied from 367.5 to 758.2 nun at Huancayo 

stations (Mantaro Valley) and from 317.7 to 969.5 at Cajamarca. 

More import::mt, rainfall in November, the critical month 

for planting most crops, varied from 5.8 nun to 136.2 nun at tl1e cajamarca 

stations and from 32.0 mm to 148.6 nun at the Mantaro Valley station, and 

could be expected to be below 66 nun 50% of the time in the latter "alley. 

The dry season (June-August) ended as early as August and as late as 
October over the years at the Mantaro station (assuming that 1/2 inch 
during the month is sufficient for planting most crops) . 

Given tlle above patterns of rainfall, it is clear that 
supplementary irrigation has a high potential payoff. '!be benefits from 
supplemental supplies derive principally from: 

a. Eliminating restrictions on tl1e timing of planting, 

b. Reducing risk of loss due to lack of water at critical 
periods during the growing season, 

c. Increasing the yield potentials through use of fertilizers 
and pesticides (or reducing risk of monetary loss), and 

d. Enabling the introduction of multiple cropping in many 
areas, temperature regimes permitting. 

Significant gains in agriculturaloutputand increases in 

prOducers' incomes are thus possible with irrigation. The major activities 

required to permit effective use of supplemental water in the sierra are: 



a. Increasing watC'~: storagC" capacity in ordC'r to rt.'">gl.tlnb' 
s~asonal availability of water, 

b. C.1pturing run-off water to increase total supply, 

c. Increasing the efficiency of water use by improving 
existing canals and reservoirs and introducing proven 
irrigation techniques, 

d. Conserving soils and regulating run-off rates through 
canplementary afforestation, and 
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e. Draining and desalinating to improve land already under 
irrigation. 

As mentioned earlier, extensive irrigation systems exist in 
most areas of the sierra. However, they are quite ancient for the most 
part, badly in need of repair, and generally inadequate relative to 
potentially irrigable land. Problems with most existing systems include: 

a. Susceptibility to flood damage, 

b. High rates of loss through seepage, 

c. Inadequate or non-existen~ turn-out devices, 

a. Inadequate secondary and on-farm canals, and 

e. High maintenance costs owing to silting, flash flooding 
and use of primitive construction methods and materials. 

The following description of a selected irrigation system in 
the Department of Ancash (the zone affected by the earthquake of 1970) 
will serve to illustrate the typical irrigation problems confronting 
farmers in the sierra. The canal "Chuyas-Huaychao", located on the right 
bank Of the Pomabamba River, is 22 kms. long and irrigates 1,500 has. of 
cropland in the Districts of Pomabamba and Huayllan. over 600 families 
farm the land served by the canal. The canal has functioned unsatis­
factorily since its construction in 19~6 because inadequate provisions 
were made for continuous maintenance and no forestation was included to 
protect the canal as it passes through the ro~ghest terrain. Landslides 
and silting have damaged most of iT~ length and floods have half-destroyed 
the intake dam and other relatively expensive works. This example under­
lines the need for financing to rehabilitate older structures. 

Producers themse~ves have long recognized the potentially 
large benefits that could aris~ frcm a relatively low-cost program of 
improvement of existing facilities, afforestation to protect these 
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structures, river defense systems, c:md construction of new systems where 
feasible. In response to a series of reqUests ~rom concerned groups, 
dating back to thP. early days of thE~ current Goverrunent, the MOA financad 
a. special program -- 11 Techni..:al Assistance to Communities and Cooperatives" 
in 1973. This program, managed by the newly formE!d sub-Directorate of 
Watershed Management of;; the General Directorate of Water Resources, was 
designed to cevelop and finance small-scale irrigation projects in the 
sierra. Funding for the project during the 1973-74 biennium was low-­
less than $250, 000. Nevertheless, despite limite<l manpower and capital 
resources, the program managed to initiate 5 separate projects improving 
or providing irrigation on 1,500 hectares. Liberal use was made of 
self-help labor and cheap, local materials, thereby reducing total costs 
per hectare by as much as 50% compared to the norm in projects of this 
type. 

The successful experience described above led the GOP in 

1974 to set aside $500,000 (operational budget) for the 1975-76 biennium 
to assist in the creation of a permanent agency, with at least 5 regional 
offices, to promote the expansion of the activity begun under the special 
program. The objectives of this expanded program, for which financial 
assistance from AID is being sought, are: 

a. To in~rease agricultural production in the sierra 
through intensive and rational exploitation of wate;:­
resources, 

b. To improve use and conservation of soil resources, 

c. To bring new lands into production by expanding water 
supplies, and 

d. To reduce unemployment and increase the well-being of 
fanners in the sierra. 

3. Development of the Project 

Identification of the Project as a potential AID loan arose 
from USAID's contacts with DGA technicians, and direct USAID experience 
with the problems posed by sierra agriculture and irrigation gained under 
other on-going AID loan projects. 

USAID representatives and contract advisor~; established 
contacts with the Sub-Directorate of Watershed Management during 1973, 
largely in the form of advisory services to the DGA's Lima based techni­

cians. An agricultura:Lengineer, a specialist in on-farm water-use 
efficiency, assisted the DGA in developing an incipient water-use research 
program which included the sierra in its proposed scope. However, other 

more direct contacts with the problem and its emerging solutions included 

USAID loan activities with ORDEZA in Ancash (zone affected by the 1970 
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l''·n·thqu,\kcl. rnvt.':;tments in i1-ri9ntion RtructUl"C'S in hiqh-mountain 

Vtl l l <'Yt• i.·h id1 \\'t'l'\' d.tnM•1t'd by tlw q\t.lk(' \\f'l'C" matfo undrr suhloa~w fin.1nc,•d by the 
1\ID supl·rvi?;t'd l\qricultur.ll \.'r.·dit l.<,.m (:<~7-L-OS4l and tlH• Community 
!kw•lopn!f•nt l.l'.m ( ~):.'7-I.-05.') • 

The f loo<l of 1972, which severely d.:mmgcd .irrigation cdnals, 
d.un::;, etc, ~u; well as on ·farm works in the northern zones (including 

the sierra) brou9ht the problem into bold relief. AID supervised 
;\<Jricultur.Jl Credit Loan 527-L-056 was designed to finance the recons­
truction of infrastructure damaged in the flood. These reconstruction 
activities helped clarify the nature of the more general problem and it 
becdme increasingly evident that insufficient river defenses, outdated 
and poorly con<>tructcd irrigation struct.1res, and soil erosion problems 
owing to a lack of sufficient forest and grass cover in the high mountains 
should receive priority attention. One significant element of Loan 
527-L-056 was a $50,000 River Defense Study, focussed on the Chira-Piura 
watershe<l which was developed in 1973 and begun in 1974. Its preliminary 
rc.'sult~:; .u·-.· ."llready indicatin') new policy directions vis-a-vis the sierra 
«tn•.ts o( h"nt 1 s watersheds. One of these is that feasible, effective, 

~llh.i L' I .11 i Vc.'ly ~~implt' mt'~sures exist for protcctimJ small-scale irriga-
t i,:in ,l,·v.·h)pmrnt:_: m11.icr th0 ruqged conditions found in source areas of 
i'l'ru's m.rior river sy:~tc.:-.ms. 

The USi\ID \~«"S cont.1cted by the DGA forn:ally in July 1974 to 
c:-:pl.:.'r'' ;x,ssibilitic-s f0r a possible future loan or technical assistance 
program in the field of water resources. After preliminary review it 
bec::une ar?arent to both the GOP and USAID, that USAID's resources could 
best be directed t0~ards the problems of small-scale, irrigated agri­
culture in economic::dly d~pressed sierra provinces. Such focus was 
judged to oe fully consistent with AID's Congressional Mandate to direct 
programs to the poorest economic stratum. 

E··irly field trips (August/September 1974) served to refine 
us:uo•::: conception of the problem and its ultimate solution. USAID 1 s 
c>n~1 inet•r:::., ccono:nista, and agronomists, travel! ing with (;Of' technicians 

and officials concluded then that <'! very large number of apparently 
ft.•.isiblt' projf>ct~ of sm.111 ~dzc (less than 1, 000 Has.) of technically 
:.;implt' d,,t;h1n (<--;Jrthc•n d.1m~, 1.•arth and rock c~1nal linings, etc.) of lot.¥' 
CO!'!t, .'ln~l h,1vinq ~rre::t potential benefits, exists over a wide range of 
the n~ruv i,m sierri1. 

Given this highly positive impress.;.or from vL:dts to selected 
north, south, ~nd central valleys in the sierra, the USAID and the GOP 
agreed to proceed to develop a loan p~oject which would 1) create the 
adrninistr~tive structure, both in Lima and in each major target region, 
necessary to carry financial and technical resources to the beneficiaries; 
~, provide capital and technical ;issistance for building irrigation works 

§ 

Jod for investments in on-farm d~velopment; 3) prcvide extension services 



to UpcJrade farm technology; 4) provide financial and professional assist­
ance to develop the t~co1u,~ic, technical, and social studies required to 
implPn11 .. mt the dcV<.'lo1ncnt projcctr and 5) initiate and implement on a 
pilot h<1~;i : ,\ pcoqram which could be replicated in other roqions of the 
sb.•rr.1. 
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In Novcmbt.'r 1974 - J.:lnuary 1975, a US1\ID-contracted consultant 
rnn..,1inct>r/Economist) working with one of the top irrigat.ion engineers in 
tht.' LXi;\, d~vt?loped ,1 comprehensive preliminary survey of the problem areas. 
Thl?ir report* formed a solid basis for development of the project by 1) 
n.1rrowinq th1.• t:u:q,•t focus to 2 priority regions (Cajamarca and Mantaro) 
and .~) l."':y ins the foundation for in-depth study of sub-project feasibility, 
economic costs and benefits, and technical assistance needs. 

The DG/\, fol] owing the recommendation~: of the report cited above, 
moved quickly to form 5 work teams to begin collecting the necessary 
information and applying appropriate analytical techniques. These teams 
of researchers, with assistance from USAID and contracted experts, develop-
ed technical and economic/financial feasibility analyses for the 5 sub-projects 
pt'esented in Part III, identified an additional 22 technically feasible 
sub-projects, and calculated global cost estimates for these 22 projects. 
In addition, a social survey of 5 sub-project areas was conducted by USAID­
fin.i.nced socL1l sc:i_entists, and an analysis of the Project 1 s socio-cultural 
fr·.1~ ibil i ty ,.,-~1s made joint!}' by these contractors, the DGA, and USAID. 
'flh'!'l~ t('drnical, economic/financial, and social analyses combined to 
dt•nh_nutL te the fe.1sibility of the Yroject, and are presented in Part III 
(_,f thi!:". doCU!".lCnt. 

* Sec w. Shaner and A. uourojeanni Report on "Water Resources Projects 
to "\id 1)easant Farmers in the Peruvian Sierra, 11 January 1975. 



B. DETAILED PROJECT DESCRIPTION 
atO "•-41•UI 
'" .. ,. .. r.111: .. ,. ' 

l. LOGICAL FRAMEWORK l!NITIWCTDI• THIS aua. OllTllCIMM. 
'011M ..at CAMM UtlD MM .UO 
TO m~MllZINO OATA '°" ntr ,All 

Pf'Oi•"• Tltl. & Numbt1· IMPROVED WATER & LAND USE IN THE SIERRA-USAID/PERU lllPORT. tT MHO MOTH RITAIMfO 

• • - - OR WIMITTIOJ _ • 

NARRATIVE SUMMARY I OBJECTIVELY VERtFIABLE IN:">ICATCIRS I MEANS OF VERIFICATION I UiPORTAHT ASSUIPT10CS 

A. Stctw Goal: Ttt. linoadlr lll+ictl.,..,. I A. Measures ol Goal Ac.hieve-
whlch thla ll!'Ojfft contrlltvt .. ~ .!!!all 

Inc.rease income & employment 
opportunities of the rural sierra 
population. 

!: SECTOR SUB-GOAL: 

Increase food production in the 
sierra. 

l. Increase in imputed gross 
per capita income in the 
rural sierra. 
2. Increase in man-days of 
on-farm labor required in 
the rural sierra. 

B. Measures of Sub-goal 
Achievement: 

Increase in total production 
of food crops in the sierra. 

l. INP statistics. 
2. MOL & ILO statistics. 
3. ONERN baseline data. 
4. Planning model developed 
ur1der USAID agricultural grant 
program. 
5. Project evaluation conducted 
as part of watershed planning 
studies financed under Project. 

Aa ................... ~ 

l. Continued high GOP priority 
to rural sierra. 

2. Major GOP measureu u:a.dertak.eA 
to improve marketing system in 
rural sierra. 

3. No disruptive effects of 
Agrarian Reform. 

4. No adverse changes in real 
farm-gate prices of food crops. 



Ur. of Piotect: 

Atf" fft1" II lt•nf 

"'"'"'""""''' 
:.. :1'.iiCAi.. ;:r.,;J.~i:wuit.-. 

F..- FY_ ·- ___ ...,, •. _ -·-·· .•. 
Totel u.s.F.-. .. ______ _ 

Pref.ct Tltlt l .._._: ------------------------- ----

NARRATIVE SUMMARY 1 oaJEt'ifveL -r-veRiFT.t.sCe ·,i101cA10Rs ---- _ ...... ·-· .. ·-. -- ... ..... .. . ................ - --
Protect P..,.-. 

Improved Water and Land Use in the 
P"roject areas of Ca.jamarca & Mo_ntaro. 

Conclltiona that will llldicate l*'POS• haa bHn 
achieved: End-of-Project 1tatva. 

1. 14,900 has. newly 
irrigated. 
2. 13,00 has. under improved 
irr.igation. 
3. Increase in total 
production (per Tables III 
& XII*). 
4. Average increase in crop 
yields (per Table II*). 
5. Average increase in length 
of growing season. 
6. More optimal cropping 
patterns. 
7. Reduction in soil loss 
from erosion. 
8. Increase in efficiency of 
water use. 

*Orders of magnitude for 
these increases are given in 
cited Tables in Part III B. 

0... P,.,.94~· -------
PAGf2 

M~.ANS.OFVER!FiCATioi! . ( --= -~"!.;-ORTAITTAS~PTI~!!? ~ :.:.-__: 
AllUlllpticln& ier ecW..i.e,.,...: (1-4) 

1. Agrarian Zonal Offices data. ,1. Adequate supply of seeds, 
2. MOA & MOF Statistical fertilizer, water, credit, and 

Reports. technical assistance. 

3. Ag Bank data on sub­
borrowers. 
4. Regional research centers 
data~ 
5. Feasibility studies data. 
6. Project evaluation (see US 
under goal above). 
7. Project monitoring. 

2. Willingness and ability of 
farmers to use water efficiently. 

3. Adequate re.search and exten­
sion services. 

4. Favorable climatic conditions. 

5. Absence of major socio­
political instabilities or 
conflict. 
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LOGICAL FRAMEWORK 

Proiec:tTitle&NumbH: ---- --------------

_ .~~:1A_!!yr: :;UMMAR"-- ~- --=,-0~1Va0:r.~.:,~t1~rtiRs I . 
A. ,··11~jec:1 '''•'rl·Jts: 1B. Magnitude of Outputs: [A. 

MF./INS c;: V?RFICArlON 

l. New irrigation 
networks. 

structures and canalll. 650 lens. of new canals. ,1. Statistical offices of MOA & 
2. 500 kms. of improved canals. MOF> 

2. Improved irrigation systems. 
3. Drainage systems. 
4. Dams to increase storage capacity. 
5. Afforestation program. 
6. Fully-staffed Regional Project 
offices. 

3. 1,500 has. drained. 
4. 8 dams. 2. Project monitoring 

5. 1,200 has. afforested. a) by USAID & DGA 
b) by Regional Project Offices 
c) by AgrP.rian Zonal off ices 

?.AGE 3 

_J W?CRT .vtT ASSUllWilCIC~ 

- A1..,...r!-:-:~ b~..-i: 
l. Acceptance .;,f su~pro­
jects by local communities. :"'. 
2, Availability & adequacy 
of local laoor. 
3. Prompt availability of 
machinery, e~uipment, &D.d 
materials. 

7. On-farm land development invest-

6. 2 offices establiohed and 
staffed with irrigation and 
agronomic specialists and 
extension technicians. 3. Sub-project feasibility studies 

4. Willingness of trained 
MOA staff to work in 
Re~ional Project offices. 
5. Adequate pro:11otion of 

ments. 
8. Watershed Planning Studies. 

B. Intermediate Outputs: 

l. Sub-project feasibility studies. 

2. Terms of Reference for Watershed 
Planning St~dies. 

7. $4 million of iove~tments in 
land development financed 
under sub-loans. 
8. 2 studies (per Part B3(f). 

B. Magnitude of Intermediate 
Outputs: 

1. Up to 27 sub-project feasi­
bility studies. 

2. Terms of Reference for 
planning studies of 2 
watersheds. 

B. USAID review & approval: 

credit fund and effective 
demand for land development 
investment credit. 

B. Consultants' availabili~ 
~nd MOA approval 
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LOQCAL FRAMEWORK 

PNlectTI ... &HUlla..r: ------------------

NARRATIVE SUMMARY 

Prolect lnputa: 

1. USG: TA (consultants, training, studies) 
Constructioo machinery, equipment, 
and materials. 
Tree plantiu.gs 
Contribution to special credit fund 

2. GOP: Staff & offices 
TA to Regional Project 
Offices & to farmers 
Local materials and equipment 
Local labor costs 
Local cost support of research, 
advisory, and evaluation servic(;s. 

Contribution to credit fond. 

OBJECTIVELY VERIFIABLE IHDICA TORS MEANS OF VERIFICATOI 

lmpl..matlon Torpt (Type ond Q11m1tit.,) 

1. TA advisors in DGA 90 days 11. Project monitoring. 

after Loan Agreement signed. 
2. Regional Project offices (2. GOP Controlaria reports. 

staffed 120 days after CPs met 
3. lmport~d machinery delivere 
6 mos. after CP's met. 

4. Equipment & machinery 
purchased prior to lat ~ 

disbursement for sub-project 
construction. 
S. Tree plantings purchased. 
6. GOP budgetary support for 
'77-78 • 
~iennium approved by mid-1976. 
7. Credit fund in Ag Bcnk 
lestGblished 12 mos. after 
Loan Agreement signed. 

Ltlefll~ 

,,,_FY • 'lr.....----
T .... U.5. F•i111J1------
0-P,.......t• ...... ------------, ... 
IMPOnMT~IQllt 

At o ti•• .... ,,.,. ............ 

l. ID.fl.ad.on vitbil1 Project 

estiaacea. 

2. AID/W back-stopping. 

3. Timely COP decree authori­
zation of budgetary and 
staff support. 



~. Stt.b-Project Profiles 

'rl'ie central Project element is the implementation of up 

to 27 sub-projects selected and designed to improve the use of scarce 
water and land resources in the Project areas of Cajamarca and Mantaro. 
These sub-projects include the construction of technically simple 
infrastructure works using local labor and materials to irrigate or 
drain agricultural andpasture lands in the Project areas and to 
improve inefficient or incomplete irrigation systems already in exist­

ence. Works to be included typically will be small dams, lined and 
unlined canals, and water intakes. Water control and measuring devices 
will be installed as part of the irrigation systems. Profiles and costs* 
of the engineering works to be included in 5 analyzed sub-projects follow, 

illustrating the types of engineering structures to be built under the 

Project. 

Mantaro Area 

1) Chupaca 

The Project site is on the right bank of the Cunas and 

Nantaro rivers. 1977 new has. will be brought under production and old 
irrigation structures for another 1,328 has. that are presently being 

irrigated will be improved, at an estimated sub-project cost of approx­
imately $1.4 million.** 

The Huarisca water intake in the Cunas River will 
be wodified and a stone rip-rap protection structure will be built 
downstream from the intake. Existing canals will be improved and new 
ones will be constructed. Of these, the most important one is a lateral 
canal 7.8 Km. long, having a capacity oJ 0.55 m3/second. 

2) Chicche 

The area to be newly irrigated is about 580 has. 
and lies between 3,500 and 4,000 meters elevation. The estimated sub­

project cost is approximately $0.5 million.*** 

A water intake will be placed about 3 Km. downstream 
frow the Pomacocha lake in its natural drainage course. A main canal 
of about 9 Km. in length and 5 small reservoirs will also be constructed. 

* The costs cited here in the following profiles include studies, 
construction of works, and on-farm land development (which includes 
protective afforestation and development of tree crops). 
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** Approximately $600,000 of this total ~epresents Gosts of land development, 
of which approxi~ately 50% will be financed under sub-loans. 

*** Approximately $100,000 represents costs of land development, of which 

approximately 50% will be financed under sub-loans. 



3) La Huaycha 

The sub-project is lo~ated on the right bank of 
the Mantaro River. About 515 new has. will be brought into production 
at an estimated total cost of approximately $0.2 million.* Irrigation 
water will be tapped from s~rings and led into a 6 km.-long main canal 
having a capacity of 0.60 m /second. 

Cajamarca Area 

1) Chingol 

The sub-project site is on the left bank of the 
Condebamba River. About 1,000 new has. will be ~rought under production 
and old irrigation structures that now serve approximately 1,200 has. 
will be improved. The approximate estimated cost of the sub-project is 

$0.8 million.** Irrigation water will enter from the Condebamba River 
into a new main canal of 30 Km. in length and existing secondary canals 
and roads will be improved. 

2) Negritos-Tual 

920 new has. will be put under irrigat~)n at an 
estimated cost of $0.8 million.*** The area to be irrigated is between 
2,900 and 3,500 meters elevation. The total length of the main canal 
will be 24.5 Km., divided into three segments of 6.8 Km., 1.3 Km. and 
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lG. 4 Kn1. The first segment will carry irrigation water from the Colorado 
Creek and deliver it into the La Quinua Draw. About 2 kilometers down­
stream, the second segment will lead the water into another draw and 
then, one kilometer downstream, the third segment will carry the water 
to the irrigation zone. 

In each of these sub-projects minor substructures 
such as lateral canals, drains, access and feeder roads, fences, gates, 
small concrete strurtures, and minor appurtenances will also be constructed. 
Land development activities in each sub-project include clearing and 
leveling of the land, rock removal, and protective afforestation. 

Given the increased availability of irrigation water 
through the construc":.ion of these works, an integral element of sub­
project implementation is the re-ordering of farm production patterns 
to maximize efficient use of land resources. Revised production plans 

* Approximately $100,000 represents costs of land development, of which 
approximately 50% will be financed under sub-loans. 

Approximately $400,000 11 " 11 11 " ** 
*** Approximately $200,000 " II " " " 



will be worked out with the farmers to expand cultivation of food 
crops and to shift less productive land into tree and forage crops and 
pasture. 
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Afforestation of sub-project areas will also comprise 
an essential sub-project element. Under an afforestation program, 
eucalyptus and pine trees will be planted in those parts of the sub­
project areas which are particularly subject to soil erosion from 
water run-off or which are critically located in relation to infra­
structure and consequently require ground cover to protect the 
structures from m~d-slides and torrential water-courses. 

Up to approximately $13.7 million of Project funds are 
allocated to implementation of sub-projects. This allocation is based 
on pre-feasibility cost estimates for implementation of 5 illustrative 
sub-projects and preliminary cost estimates based on unit cost figures, 
for an additional 22 identified sub-projects. These cost estimates 
include the cost of studies and design, construction machinery, 
equipment, and materials, labor and technical supervision, and land 
development required to assure efficient water distribution such as 
levelling and terracing. A provision of 15% was included in infra­
structure construction costs to allow for inflation. 15% of the total 
sub-project implementation costs was added to provide for construction 
contingencies*, to arrive at the total allocation for sub-project 
implementation. (See Part III-E--"Financial Plan"-- for a detailed 
budget breakdown of Project costs.) 

* USAID conversations with IDB tec:=hnical staff relating to their 
experience with cost over-runs under the "Linea G.iobal" loan 
project indicated that, given the natural conditions of the 
sierra, a provision for contingencies is essential to provide 
added funds for reconstruction of works affected by landslides 
or earth tremors. 
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3. Technical Assistance Program 

Technical a.ssistance will be required under this Project 
for th0 implementation of activities at 3 levels: a. for advising 
hiqh-h'Vl'l GOP managers and analysts in techniques of water-related 

sub-projr•ct development, analysis, administration, and evaluation; 
b. for implementation of sub-projects, including performance of pre­
feasibility and feasibil~ty studies, effective organization of farm 
groups, and on-going functions of regional administration; and c. for 

improving the level of on-farm technology of Project beneficiaries. 
Additional TA funds will finance: d. short- and long-term training; 
e. training ~quipment, and; f. watershed planning studies. 

a. Advising High-Level GOP Managers and Analysts 
(Estimated Loan financing: $255,000). 

It is estimated that 2 high-level foreign advisors 
will be required to assist in sub-project analysis and implementation of 
the administrative system for the Project. They will also help ensure 
successful evaluation of the Project and prepare for its expansion into 
other regions of the sierra by assisting in the development of an 
integral watershed studies of the Project areas. (See sub-section f, 

below.) Specific qualifications, estimated time and cost requirements, 
and counterpart personnel for the required advisors are: 

(i} u.s. Advisors 

Economist, specialist in project analysis, 
with a minimum of )J years experience in practical application of 
analytical methods to irrigation problems (24 m/m.) 

Irrigation Engineer, with a minimum of 10 
years experience in administration of projects involving small-scale 
irrigation and conservation of water and soil resources (24 m/m.) 

Short-term Consultants, required to provide 
specialized services, would include: 1) an agricultural economist, 
with a specialty in water resources research, 2) a civil engineer 
specialized in irrigation infrastructure, and 3) an agronomist/soils 
expert, with experimce in hydrology and study of plant/soil/water 
relationships {up to 15 m/m.) 

(ii) GOP Counterparts: 

Chief Economist for the Sierra Water and 
Land llse Improvement Program, located in Lima, and employed by the 
Directorate of Preservation and Conservation (DIPRECO) of the DGA. The 
Chief Economist will head a team comprised of, at a minimum, the following 
technicians: 1) _j agronomists, 2 }_ 3 civil engineers, and 3) 3 hydrologists. 



The Director of Watershed Management, who 
will have overall responsibility for project implementation. His 
primary responsibility is to coordinate sub-project analysis and 
implementation including development of Regional Project Offices which 
will assume increasing responsilility for sub-project development and 
for providing technical assistance to Project beneficiaries. 

b. Implementation of Sub-projects (Estimated Loan 
financing: $85,000} 

In order to insure proper identification of sub­
projects and development of adequate economic, technical, and social 
analyses, it will be necessary to finance a team of highly-trained 
Peruvian technicians to augment the staff of the DGA. Their task, 
estimated to require 2-3 years*, will be: a) to advise DGA sub-project 
teams on methods of data collection, processing, and analysis and b) to 
provide on-the-job training for additional teams as they are formed. 
The qualifications ana estimated cost and ti~ requirements for a 
minimum of 3 advisors are as follows: 

(i) Long-term Peruvian Advisors to sub-project teams 

Agricultural Economist, Ph.D., with at least 
5 years of experience in agricultural projects analysis who will 

advi~0 the DGA and Regional Project Office teams and provide training 
in ~uh-project analysis. 

Civil Engineer, with at least 5 years of 
experience in irrigation works to advise the sl:..,-project teams on 
engineering aspects of actual sub-project works and to develop and 
implement, with the foreign advisors, in-country training programs to 
ap-grade the skills of DGA and Regional Project Office staff. 

Agronomist/hydrologist, with at least 5 years 
experience in rescdrch in and implementation of irrigation projects, to 
coordinate the advisory team, to advise the DGA and Regional Project 
Office teams on feasibility studies, to advise implementation teams on 
agronomic and hydr0logic aspects of sub-project works, and to work with 
the on-going training program for Regional Project Office teams. 

*NarE: The disbursement period of the Loan is 5 years, with disbursements 
expected to begin in July-August, 1976. To insure 1ilaintenance of the 
momentum generated in the DGA by joint USAID/GO? efforts to 
design this Yroject and to provide essential data for on-going 
sub-project analysis while awaiting signing of the Loan Agreement, 
3 technicians are being financed from grant funds (Special 
Study Fund, ProAg 22j from July 1975 through June 1976. 



(ii) DGA counterpart personnel for these advisors 
are estimatC'd to total 30middle-level technicians, including 15 
members of Rcl.)ional Project. Office teams and 15 members of the I:".iGA 

teams. These teams ai:t;? to be composed of engineers, economists, 
topographers, agronomists, and social scientists. 

c. Improving the Level of on-Farm Technology of Project 

Beneficiaries (E~timated Loan financing; $190,000) 

This ~lement of the TA program includes both basic 
research in plant/soil/wa.terrelationships and development and improve­

ment of extension services to Project beneficiaries. Sub-project 

success will depend to a large degree on b·eing able to deliver tailor­
made new technology to sierra farmers, especially the tei:hnology of 

improved irrigation efficiency. The latter, for purposes oi this Pro]ect, 

is divided into two parts: water conveyance efficiency and water 

application efficiency.* other important technological factors include 

soil fertility and use of fertilizers in irri7ated farming and plant 

varieties as they relate to consumptive use of water. In short, sup­

portive research is needed to provide information on new water-use 

technology for use by extension agents in providing tech11ical assistance 

to farmers. 

Specific objectives of the program of research are: 

1) to detennine water requirements for principal crops that fall within 

the National Crop Plan, and 2) develop critel:ia for designing alternative 

irrigation systems -- including furrow type, flooding, sprinklers and 

drip-systems-- in order to obtain maximum efficiency in water consumption 

for varying soil types and crops. Areas to be investigated include: 

Evaporation-· Tran..sp-ration 

a} Meteorological information will be analyzed to 

formulate equations for estimating.co sumptive use of water by crops. 

b) Field experiments will be conducted using such 

methods as gravimetrics, nutron scattering, solid moisture tension, 
and electrical conductivity, to measure consumptive use:Dr purposes of 

adjusting the basic equations derived above. 

Design of Irrigation Systems 

a) Field tests to determine the necessary criteria 

for recommending improved methods of irrigation based on soil texture, 

crops and availability of water. Alternatives to be analyzed include 
furrow systems, flooding, sprinklers, and drip-systems. 

* See Annex V for analysis of water use efficiency. 
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b) R~co~mendations for improved on-farm practices will 

be developed from the e.hove studies. 

Scheduling We?. tc>r Distribution 

Th~ basic water-use information will be used to design 
prncedures for ,·llocnting water among irrigation d.istricts. 

Water Measuring Instruments 

Adequate control of water distribution requires 
development of a simple, inexpensive measuring device at the point where 
water 2nters the individual farms. This will be tailor-made to suit 
e:x:is ti ;1g conditions. Training of research and extension workers and 
developm0nt of programs for carrying research results to farmers are an 
integral part of the project. 

USAID is currently supporting a small, regionally-financed 
research project* in this area but it is evident tha.t a greatly expanded 
-_'ffort is ~ssential. Minimum assist:lnc 2 shoul<i il10~nde the following inputs 

over a 5-year p0riod: 

(i) Long-term nesearch Advisor, a Senior Irrigation 

Engineer wi.:.1 resec.rch experience to coordinate the activity, select study 
sites, evaluate existing meteorological data and initiate procedures for 
data compilation and analysis. (24 m/m). 

(ii) Short-term Consultants, to advise on specific 
problen$, 2.s identified by the principal researchers, in the following 
fields: a) Soil Physics, b) Engineering specialist in evapo-transpira­
tion, c) Engineering Specialist in system design, d) Agronomy, e) Agri­
cultural Economics, and f) Meteorology US m/m). 

(iii) GOP Counterpart 

A research director 
2 principal 

researchers 
10 research assistants 

secretaries 
10 Field laborers 

Computertime, equipment and office space; and 
Funds for Special Studies. 

* This project, supported by a 2-year TAB contract with Utah State 
University includes an Irrigation Engineer for 24 m/m, 18 m/m of 
short-term consultants, and miscellaneous equipment. 



31.-

The second critical need, in addition to basic research, in 

the irnprovemont of th~ level of on-farm technology is the development of 

effective extension services to Project beneficiaries. The newly 
established Regional Project Offices, in coordination with the already 
existing extension system located in the Agrarian Zone Offices, will 

deliver the required technology in efficient water use to the farmers. 

This technology will consist of the following broad elements: 

1. efficient use of water, including timing, amount, etc. 

coordinated with specific crop requirements, 

2. changes in farming techniques which should accompany 

irrigation of crop and pasture land, and 

3. land shaping techniques, on-farm canals, and other 

engineering measures required to insure efficient on·-farm distribution of 

water. 

To :tK,ke this technology available to the farmers, the 

following GOP support staff will be provided: 

(iv) 80P Counterpart 

DGA and Regional Project Off ice personnel required to 

implement this extension program in the Project areas (Zones II and X} 

are estimated as follows: 

4 Agricultural Engileers, specialists in extension 
20 Medium-level extension workers 

This core group, specially trained in extension methods 

and the specialized information described above, will begin to work with 
sub-project beneficiaries immediately upon initiation of the sub-project 

studies. This is necessary to insure that the farmer~ are properly pre­

pared to take full advantage of the irrigation system once it is completed. 

It is expected that they must continue working with the beneficiaries at 

least 2 iull years, and that they will coordinate closely with Agrarian 

Zone~s general extension personnel. 

As technical support to the GOP extension staff, Loan fund::; 

will be provided, as availv..ble, to finance: 

(v) One foreign advisor, an extension specialist in irrigation whc 
will be required to participate in institutional development aspects, including: 
design of the regional extension program, organizing regional extension 
teams, and advising on training materials and methods. In addition, this 
advisor will assist counterparts in the DGA and Zonal Offices in developing 

ongoing training programs to upgrade the skills of existing'sectoristas;1 

extension specialists, etc. (up to 24 m/m). 
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d. Training Requirements (Estimated Loan financing:-$100,000) 

It is imperative for the maximization of the long-run net 
benefits of this Project that 2 training programs be financed under this 
Loan. First, PhD-level deg~ee-training at foreign institutions in disci­
plines es~ential for supporting on-going research in water··use· efficiency 
is neces&ary for a small, select group. Second, short-term training tours 
(invitational travel) for key MOA personnel are essential to enable an 
effective transfer of existing technical and administrative expertise to 
Per(\ dm:ing the life of this Project. 

Ot "·ails of the 2 tr<l.ining programs are: 

(i) 2 long-term participants for degree training in 
Agricultural Engineering and Hydrology (36 m/m). 

(ii) Short-term training visits for high-leNel adminis­
trators and experts in the DGI and DGA. Visits will be made to the U.S. 
SJil Conservtition Service, Secretaria de Recurses Hidr~ulicos de Mexico, 
international seminars in irrigation and drainage, short courses in plann­
ing, economic analysis, and other water resources related activities, and 
for other appropriate courses. (36 m/m) 

(iii) GOP Counterpalt costs, to include salaries of the 
participants. 

e. Equipment for Training and Planning Programs {Estimated 
Loan Fin.mcing: $75,000) 

Specialized training materials, including computer 
software (programs, etc.} photo interpretation equipment, books, printing 
Qnd ot~er visual aids equipment, and laboratory equipment will be required 
for the planning group in the DGA for training in extension services. 

f. Watershed Planning Studies (Estimated Loan Financing: 
$175,000 

As noted above in sub-section a, a task of the high­
level foreign advisors will be the development of terms of reference for 
watershed planning studies. These studies will be designed to establish 
an analytical framework necessary to measure the socio-economic impact 
of the Project in the valleys of Cajamarca and Mantaro. In addition, the 
development of the terws of reference will improve the capacity of the DGA 
in the future to plan, execute, and manage integrated watershed development 
schemes such as those initiated vnder this Project. 

This total package of technical assistance to be pro­
vided under the Project will complement technical assistance curr. ~ly 
provided under the Iowa University Contrar.t in research on water allocation 
efficiency and agricultural project analytiiS. Additionally, these techni­
cal assistance elements will be coordinated with the supplemented by pro­
posed German and Canadian technical assistanc~ programs in irrigation and 
forestry, described below in Section C. These activities collectively 
constitute a comprehensive technical assistance program tailored t0 the 
needs of the MOA in the planning and execution of this Project and of the 
broader GOP water resources management program. 



4. Sub-lending Program 

A third Pr<'iect element has been included to maximize the 
ootential benefits from sub-projects constructed under force account by 
the DGA. A special fund for investments in on-farm land development and 
improvements will be established within the Agrarian Bank, composed of 
up to $1 million of AID Loan funds and up to $2 million of GOP counter-
part funds. Credits from this fund will be made available on conces-
sional terms for use in integrated medium - to lGng-term investment 
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proArams designed to maximize efficiency of water distribution and appli­
cation and to finance supplementary on-farm improvements. Such programs 
will include, (1) land clearing, (2) land levelling, (3) installation of 
lateral canals and dirai1&s, and (4) minor land formation (ditches and 
m0unds). These represt.11t investments which ·Nill contribute to maximize 
irrigation efficiency.* Other medium - to long-term on-farm investments, 
such as construction of minor storage facilities and installation of fences, 
will also be eligible for financing with these credits. Sub-borrowers will 
be Water User Associations and individual farmers in those areas benefitted 
by the construction of infrastructure works under the sub-projects in each 
Project area. 

The Project funds for this sub-lending program will be 
allocated to th~ Ag Bank, where a special line of credit (Cuenta Ajena**) 
will be established. The credit will be managed by the division of inter­
national credit in the Lima office of the Ag Bank, with active participa­
tion in promotion, sub-loan processing, and collection by the Ag Bank's 
brancl1 off ices and agencies in the Project areas. The DGA will have a 
partinilarly active role in the sub-lending rrogram in policy coordination, 
prllllWt il1n, and technical assistance in identifying and implementing invest­
lllL'llt pro~rams. 

Applications for sub-loans under this special line of credit 
will be prepared by eligible Water User Associationsor individual farmers 
in the sub-project areas with technical guidance from the DGA and Regional 
Project office staff. Eligible sub-loans will be those on-farm invest­
ment programs in the sub-project areas for which the DGA has prepared a 
feasibility analysis and approved a sub-loan application. Other eligibility 
criteria will be consistent with standard Ag Bank regulations. No prefer­
ential treatment will be accorded to any particular tenure structure. The 
Ag Bank will make finaL approval of each sub-loan application prior to 
disbursement. Specific terms and conditions will Ge established for each 
sub-project on a case-by-case basis. Sub-loans will be medium- to long-term, 
ranging from six to 20 years maturity. The maximum interest rateb for Ag 
Bank loans is 14%, but it is expected that the range of rates on sub-loans 
under this program will be from 7-10%.*** Interest rates to be charged to 
sub-borrowers will vary in each Project area according to investment returns 
projected 

* 
** 

*** 

country; since 'this credit is largely targeted to the coastal farmers 
' a lower, subsidized rate is likely to be applied to the sierra farmers 

uader this Project. --------------------=----- ------- ---·-~- --
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by feasibility study and to social-political criteria, in accordance with 
Title \'l, Article 318 of the Law of the Agrarian Bank which defines "Special 
Projects and the Treatment of Interest Rates''. Limits to the size of each 
sub-loan are negotiable, but are estimated to be established at either 
$400 per farm family or $500,000 per sub-loan, whichever limit will assure 
the maximum spread of b~nefits among prospective beneficiari~s. Up to 100% 
of the cost of land development works identified in each investment program 
will be eligible for financing. However, it is expected that approximately 
40~~ of the total investment cost in each sub-loan investment will be labor 
~l,ntr i.but hm by the sub-borrower. Some sub-loan investment cost may be 
f0r foreign exchange to purchase equipment, but the great majority will be 
l,lcal costs of technical assistance, tools, and materials. 

Responsibility for the collection of sub-·loan repayments 
will rest exclusively with the Ag Bank, which has established procedures 
an<l adequate staff to assume this responsibility. Reflows from the sub-loans 
will be used to establish a permanent revolving fund for continued 
financing of similar, water resource-related investments. 

Up to $3 million of Project funds (including $1 million of 
Loan funds) have been allocated to this line of credit for on-farm invest­
ments in land development and improvements. This total represents approxi­
mately 50% of the total cost of land development requirements in up to 27 
su~-project areas, according to DIPRECO estimates. In conversations with 
DGA technical staff, it was determined that roughly half of the identified 
land development requirements are critical to the minimally efficient and 
effective use of the sub-project works, and therefore are considered integral 
to each sub-project and included in sub-project costs. The remainder of the 
land development activities will be financed under the Ag Bank sub- 1 ending 
program. 

The estimated total demand for these credits, then, is based 
on a technical determination of the requirements for land development invest­
ments in the 27 identified sub-project areas. Other criteria for projecting 
demand for this kind of credit are unavailable, as experience with invest­
ments of this nature in the sierra is extremely limited. Effective demand 
for the credits abailable under the Project will in effect be created by 
the D'._~A and Regional Project office staff through technical assistance 
to farmers in the sub-project areas in the identification of profitable 
land development investments, through their promotion of the credit program, 
and through their assistance in the preparation of feasibility studies of 
each investment and sub-loan application. Success in effectively creating 
credit demand under the Project will depend in large part on the effective­
ness of the DGA and Regional Project office staff in providing this 
technical support. 

Creating demand for these credits ~ill also depend on the 
success of the sub-projects themselves in raising farmer purchasing power 
to permit potential sub-borrowers to assume additional credit obligations. 
The financial analyses of five sub-projects (describe~ in Part III B) 
demonstrate that financial rates of return to these illustrative sub-projects 
are more than sufficient to justify the assumption that potential sub­
borrowers will be able to afford taking out these medium - to long-term 
credits. "'.,,,,re ~··;: y-i:::~~ iP ieper:dint_: 0r: creatlnf: dP!T':n;.'."l fer thPf'P. crP.dit.~, 
:-,·:t P i~_t+li""""'~ th;:~ ti.P'.';~ ri~:~;;., ]nliPreP.t in underl<'!Un1: thif' inncV<.!tive 
··rc,je·t 0ic·:::m~., .,~"' ,,:;";r·:-nt.,:d, rwin[ tc th~ competence ;ind commjtment of the 
J.d/, ~·~ :· ~~ ;-;:·d ~c H•r:- :·rn.~PC'tPd fimmcial :~rc1fita.r.iJH;.· :::·th•.:! f:Ub-proje,;f.r .• 



C, Other relevant donor activity in sierra water and land 11se 

The cri tic.>.l role of improvin-:; water and land use in the sierra 

.1!; .: :a .. >.· n~~ of removing major bottlenecks in agriculture production and 
inL"rcasinq farm income and employment is recognized by several other 

donor .HJcncics in their r>eruvian programs. Of these, the program most 
likely to contribute directly to this Project is a German program of 
tcchnic·.l ..lssistance in rural infrastructure development. This program, 

begLn in 1967, comprises a group of up to 8 technicians which, in co­

operation with GO~ conununity development agencies (since 1972, SINAMOS-

11 Sistema Nacional de Apoyo a la Movilizaci6n Social") , has directed ·.ts 
efforts principally to the identificntion and development of small and 

medium-scale \.;ater-related projects. In recent years, such efforts have 

b ..... f'n focussed in the rural zones of Huaraz and Huancayo~ where 2 techni­
c Lu1s lL1\'C' bL ... cn ,:ssisting local conununity groups and government offices 

in the development of smalJ ··scale irrigation systems. 

In June, 1975, the MOA/DGA made a request to the Chief of the 
Gennan Program and to SINAMOS that these 2 technicians collaborate with 

,) . 

the DIPRECO engineers in sub-project selection and analysis for purposes 

of developing this !:'reject. In addition, the MOA/DGA directed a formal 

recmest to the German Embassy to extend their contracts beyond the current 

termin:i.tion d~tE: of August 31, 1975, to December 31, 1975, and to init.iate 

official procedures to begin a program of technical co-operation to support 

the planning and execution of this Loan Project. This new program would 
include 2 technicians (presumably those who have had prior experience 
under the former program mentioned above) to support directly the work of 

the Peruvian staff in implementation of Project activities in the pilot 

zones of c~jamarca and Huancayo. Additionally, a third technician, an 
en;ineer to serve as Chief of the Program, would work in the DGA in Lima, 
assistin':) in the establislunent and evaluation of technical norms and 
standards for sub-projects and preparing for the expansion of comparable 
sub-project activities into other sierra regions. 

USAID has indicated by letter to the current Chief of Program 
its interest in the extension of the existing contracts and in the estab­

lislunent of 2. new technical assistance program; however it remains unclear 
whether the German Government will extend such a program. If it does, the 
Project will gain considerably, particularly from the several years of 

experience in small-scale irrigation development brought to the Project 
staff by the 2 technicians previously mentioned. 

* The technician in Huancayo was instrumental to the DGA and to the 

Mission in identifying and selecting potential sub-projects for this 
Loan, and is currently working directly with the DGA in Lima in the 
preparation of technical analyses of identified sub-projects. 



.:mother donor agency program which might directly support thC> 

:'r\.''jt~ct is one currently under nege"ti3tion between the \J;."'l'i' .. :rnd the 

C.:\tMdian ... ~overnment. l\. DGA request for technical .:tssistnncc in wat0rshed 

r~sourcc m.i.n:1.gcment \,-,;is m,1de to the Canadian Government in late 1974, 

initL\tc>d by the Sub-Director of Watershed Management. The proposed 

progr.:\m v:hich has been developed in collaboration \dth the DGJ\ would 

fin::ncc $900,000 of Canadian technic;~l assistance in identifying and 

proposing solutions to problems of watershed management in the coastal, 

sierra, ,'l.nd jungle r•:>gion of Peru. 4 Canadian technicians would provide 

f\\11-term advisory services over a 4-year period, and some short-term 

consulting services would also be offered. Approximately $100,000 would 

.:lddition.-,lly fin.Jnce degree-training of DGA staff in Canadian or us 
universities. 3 ~nrRECO engineers, including the Director, will be 

travelling to Canada and to the US in September-October 1975 to explore 

the offerings ;md capacity of various academic programs. While the 

details of this proposed Canadian-DGA program remain to be defined, it 

is expected that a significant component of the program will be focussed 

on sierra watershed resource management, and will certainly lend consider­

able technicel support to the AID Loan ?roject. 

Other donor programs in water and land-use in the sierra include 

a British-financed group of 5 experts in dairy livestock production working 

in Cajamarca. This group consists of a veterinarian, 2 agricultural engi­

nC'er~;, c111d 2 laD technicians, who are directing, in conjunction with the 

Ministry of Food and the Zonal Offices, a pilot project(based close to the 

city of Cajamarca in a co-operative in La Colpa)in pastures, forage crops, 

~uality of milk, and dairy cattle diseases. An integral part of the pilot 

project is a de;nonstration center ::it the co-operative to which members of 

other co-ops are invited to be exposed to improved techniques of pasture 

development, cattle grazing and care of dairy cattle. This pilot project 

i_:_-: Vt':!:"Y likely to contribute at least indirectly to achieving the objective 

of the proposed DGA-AID Project, since it is very likely that sub-projects 

fin:-tnct:d undc r the Project in Cajamarca will increase the potential for 

dairy livcstcck production by making possible, through new irrigati< : 

systems, the expansion or improvement of pasture lands. 

A fourth technical assistance program relevant to the Project 

is a Canadian-financed training program in forestry development, currently 

underway \dth the DGFF in the MOA. Up to $500,000 has been made available 

to the MOA to finance short and long-term training of DGFF technicians 

in Canadi~n universities. 

The Belgian-financed technical assistance program in Cajamarca, 

cited in the IRR (p. 12), which is conducting a pilot project in co­

ordinated regional development, is due to terminate at the end of CY 1975. 

A mission of approximately 10 technicians has been over the past several 

years initiating and developing small-scale innovative projects in alter-

native land use patterns, forestry, health, education, and tourism. 



The experience •)·"'ined under these projects has been invaluable in fostering 
stron9 and enthusiastic inter-institutional co-ordination among the !NP 
regional office, the AqBank, the Technic.:ll University of C:"\jamarca, and 
the Agrarian Zone, as well .1s in explorin9 regional economic development 
.1lt-ern.1tivcs. TIH'Sl' b0ncfits will undoubtedly be c:1pturcd in the irnpl('­
l\H'nt;1tion ()f .1ctivities under the AID Loan Project. 

,\nother donor agency program of considerable significance for 
this ~rojcct is an IDB loan project in Mexico. This loan (420/SF), signed 
in Febraury 1975, is substantially similar in many respects to the proposed 

Project, as it is designed to invest in minor water works for improvement 
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of pasture and cultivated land in the poorer, less productive regions of 
Mexico. The total value of the Mexican project is $97.20 million, of which 
$37 million represents IDB Loan 420/SF, $8 million IDB Loan 278/CX:., and $52.20 
million of the Mexican Government counterpart contribution. It is expected 
that 680 minor water works will be constructed under the project, benefitting 
~3,000 families and improving pasture and cultivation of 60,000 has. 

The Director of DIPRECO visited this IDB project during 1975 
(under USAID financing), and returned with extremely favorable impressions 
~s to its potential economic impact and administrative feasibility. He 
and 2 other DIPRECO engineers will make another visit to the project in 
Scptember-Octol~er 1975, joined by the Mission's Agricultural Economist, 
to review administrative aspects of the project with the objective of 
rcturninci \·.-i th speci.Cic idec>.s gained from the experience in Mexico for the 
imnlcmcnt:ition of this AID Project. 



PART III PROJECT ANAL'l.'S£S 

The f r.;asibility of this Project has been analyzed on ~ 
levels -- first, the overall administrative feasibility of the entire 
Pr·oject, which is reviewed in Part IV {"Project Implementation") 
and second, the technical, economic/financial, and social feasibility 
of 5 individual sub-projects, which comprise Stage I of the Project. 
The remaining sub-projects, up to 22 more, will be analyzed pursuant 
to the same procedures and terms of reference used in the analyses 
presented in this document. This continuing process of sub-project 
analysis is considered an integral part of the Project itself, insofar 
as a major objective of the Project is institutional development of 
the DGA and participating agencies in the field, and will be conducted 
throughout the pe:dcxl of Project implementation with guidance from 
highly qualified Peruvian professionals -- an economist, an agronomist, 
and a civil engineer -- with assistance from foreign advisors, all to 
be financed with Project funds. 

Terms of reference for the analysis of sub-project feasibility 
to be conducted under the Project will be agreed upon between USAID and 
DGA and will be formalized in subsequent Loan Project documentation. 
These terms of reference will serve as a precise framework for thr perform­
ance of definitive feasibility studies of each sub-project following the 
general pattern already established in the feasibility studies presented 
below in the following sections. The refined terms of reference will 
necessarily include certain additional elements, which are: 

l. An 

a. 
b. 
c. 
d. 

e. 

analysis of the impuct of the sub-project on: 

producer demand for agricultural inputs (seeds, fertilizers, etc.); 
producer demand for annual production credit; 
farm labor requirements; 
the level of connnodity surpluses generated that will enter 
corrunercial marketing channels; and 

the required level of extension services to farmers. 

2. A determination of availability of: 

a. agricultural inputs; 
b. sufficient annual production credit to finance the purchase of 

agricultural inputs required in the sub-project areas; 
c. additional labor to farm newly cultivated land; 
d. adequate storage and marketing facilities to absorb the ~ncrement 

in surplus production in the sub-project area; and 
e. adequate and appropriate extension se~vices to farmers. 
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3. An analysis of the, projected income effects of production increases in 
the sub-project area and an examination of policy actions requir~d to 
mmdmize the transfer of these into cash income for farners in the sub­
project area. 

4. An assessment of potential environmental effects of the sub-project 
both during an.d after infrastructure construction and a determination 
of preventive measures required to eliminate or mitigate potential 
negative environmental effects. 

The results of these analyses will be reviewed by the Mission in consulta­
tion with the DGA to determine the over-all feasibility of each sub-project 
prior to its approval for '.financing under the Project (See Part IV D, 
11Conditions and Covenants; Negotiating Status"). 

What fallows in the sections below arP a s~.ries of feasib;ility analyses 
of th0 first 5 sub-projects which have been selected for Project 
financing -- d1ingol and Negritos-Tual, both in cajamarca, and Chupaca, 
La Huaycha, and Chicche in Mantaro.* These 5 represent the final 
selection from among 7 potential sub-projects identified and studied 
in tJ1is initial stage.** 

The Project Development Committee is confident that the 
analyses of these 5 sub-projects are sufficiently representative of 
the total number to be financed to justify the commitment of AID Loan 
funds in the amount requested, and confident as well that there is 
an adequate nunber of identified potential sub-projects, allowing for 
elinination of infeasible sub-projects, to assure full expenditure of 

* Thef3C are considered to be represenLative of the types of sub­
projects which will be considered for Project financing. Chingol 
is representative of Cajamarca 1vw sierra (i.e. less tha...~ 3,000) 
meters elevation); Negritos-Tual of Cajamarca high sierra; Chupaca 
and Chicche are representative of Mantaro low sierra and high sierra, 
respectively; and La Huaycha, of drainage sub-projects. 

** One, Porcon Alto, was eliminated during the technical anaiysis, as 
it was sho'Y'm that there was insufficient water for both Porcon and 
Negritos-Tual. .Negritos-Tual was preferred owing to its acceptable 
econor,1ic return and greater social feasibility. A second was dropped 
in the early stages of sub-project identification owing to technical 
problerrspresented by geological fonnations in the area. 



the: Loar, funds allocated to sub-project implementation.* 

A. Technical Analysis 

1. Selected Technology 

A controlling approach in the design of this Project 
is that all construction works required must be technologically simple 
in both design and construction. Simplicity of design will build upon 
DGA's particular experience and strength, which is concentrated in the 
design of rustic, low-cost, structures, adapting standnrd designs to 
peculiarly local conditions. To the maximum extent possible, standard 
designs for engineering structures are to be used; standards already 
in use by the DGA make up the majority of the design requirements. 
While DGA engineers are quite capable of designing for special condi­
tions as they are met, where individual sub-projects include a design 
clement requiring special expertise, such as a high dam, experienced 
and readily available Peruvian consulting engineers may be contracted. 

Construction simplicity will strongly favor the use of 
locally available unskilled labor and materials. As the DGA engineers 
are designing the construction plans with intensive labor in mind, it 
is essential that all or nearly all construction be of a technical 
level that can be understood and performed by the farm people in the 
Project areas, with limited technical guidance arid engineering advice 
from the DGA. Digging canals,· excavating for foundations and for 
water control works, and the laying of thf' service roads will be done 
in large part by manual labor. All needed labor hands will come from 
the immediate sub-project areas. This unskilled labor will be support­
ed as required by selected skilled laborers, works foremen, and super­
intendents. Additio~ally, maximum use will be made of local materials. 
For example, extensive use will be made of rock foundations and revet­
ments plus rock masonry, to substitute where possible for reinforced 
concrete. Plenty of head-sized rock is available in the Project areas 
and t11e local farmers understand this kind of work much better than 
building forr1s for reinforced concrete. USAID/ENG, working closely 
with DGA engineers, will review the proposed structures of each sub­
project with these concepts in mind. 

5 sub-projects evaluated in depth to date are typical 
and representative of the general technical simplicity of all sub­
proj ects to be financed. These are Chingol and Negritos-Tual in 

* Lists of 22 additional identified sub-projects are given in Section 
B 4, Tables VII - X, giving preliminary technical characteristics, 
and tentative magnitudes of costs and benefits. 

39.-



Caja."iarca an:l Chupaca, Chicche, anJ La Huaycha in the Mantaro Valley. 
The engineering works in these sub-projects can be classified into 
only 10 structural types: 

1) Intakes and Sandtraps 

2) Canals 

Primary 
Laterals 
Canal Drops (R&pidas) 
Canal lining 
Canal improvement 

3) culverts 

4) Aqueducts 

5) Crossing (intermitten~ streams over canals) 

6) Weirs 

7) Distribution Boxes 

8) Drainage Ditches 

9) Roads 

Access 
Feeder (Improvement only) 

10) Bridges, small 

All of these are simple in design and construction. 
Host of the work can be accomplished by manual labor. Relatively 
little equipment or skilled labor will be needed. Typical examples 
of standard designs to be used in construction of works described 
below are in Annex v. Sierra farmers are familiar with the labor 
requirenents on these kinds of works. 

The intakes and sandtraps, perhaps the most complex 
structures of these sub-projects, will be built with rock rubble 
(up to head sized} covered with concrete or reinforced concrete. 

Each intake and sandtrap will present sp&~~al engineer­
ing. problems, particultrly in their foundations, and the designs will 
have to be adjusted to each situation. Excavations for foundations 
may require some drilling and blasting. A bulldozer will be needed 
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to move large rocks and £.or limited similar heavy earth moving. Trucks 
to haul aggregates, cement and some form lumber will be needed for 
limited amounts of time. A cement mixer will be kept fairly busy as 
the stt"Uctures take final shape. 

Most excavation for primary canals, laterals and :f.:or 
improving existing canals will be accomplished manually. (Stane.ard 
designs for normal and unusual conditions are shown in Annex V.) 
Drilling and blasting will occasionally be required. At a few loca­
tions rock masonry walls will have to be constrrcted to carry primary 
canals around very steep or unstable terrain. Canal linings, where 
required, will be made with rock masonry. Frequently it wil! be 
necessary to drop water in a canal from a higher elevation to a lower. 
This is done by building small falls, or rapidas, in the canal. Condi­
tions vary greatly and call for numerous solutions. 
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culverts of appropriate size will be used where canals 
cross under roads. Small canyons and gullies tributary to the main 
stream which canals will frequently parallel present special problems 
in the Andes. Their flows are intermittent with occasional great 
torrents resulting from cloud-burst rains higher in the mountains. On 

such occasions the waters carry tremendous volumes of rock and debris. 
canals crossing these water courses require special protection to keep 
from being periodically destroyed. Depending upon the size and other 
characteristics, a canal is either carried over the a-:ea in concrete 
aqueduct, or a crossing (quebrada puente) carries the intermittent 
water and debris over the canal. With the experience that DGA engineers 
have with these situations no special design or construction problems 
are foreseen. 

Weirs and distribution boxes for measuring and controlling 
water flows will generally be constructed of reinforced concrete properly 
formed to assure design shape and size, these being important for good 
water control. Experienced carpenters will be needed for making all 
such forms. 

The access and feeder roads to be built or improved will 
basically be 3 meters wide, with occasional wide spots for passing. 
Surfacing, where necessary, will be of readily available stream gravels. 
A combination of medium bulldozers, drilling and blasting equipment, 
laborers, motorgraders and trucks will excavate, make embankments, cut 
drainage ditches and finally shape and gravel these roads. Necessary 
culverts, other drainage structures an! bridges will be constructed by 
teams having the expertise. 

Bridges, where required, will be a standard 3 meters 
wide, designed for 15-ton loading. The foundations of each bridge 
must be properly designed, taking into account the special soil and 
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r1Jck 0haractl·1·istics at "1ach site. Simplicity of dl•sign and construction 
is strtJsscd by tJ1c DGA. 

The technology chosen for this Project closely reflects 
existing socio-economic and technical conditions in the Project areas. 
An abundance of labor in most of the comrm;mities permits dependence on 
locall~' available unskilled labor, providing, moreover, much needed 
cash income from the construction wages to ·be paid. In general, too, 
the sierra farmers have long experience in building their own rustic 
irrigation sys.tems; these systems, howeve~, more often .than not suffer 
from poor design, which shortens the system's useful life and can in 
fact endanger crops through extensive erosion and sudden ruptures in 
the dikes or distribution canals. Considerable technical guidance and 
supervision, then, will be necessary, but will be based on a strong 
foundation of farmer experience and interest in irrigation infrastructure 
construction. This foundation, coupled with DGA technical direction in 
construction of standard water works, will likewise facilitate and 
accelerate the diffusion of Project activities into additional, nearby, 
areas. 

The selected technology is also appropriate to the 
capacity of the DGA to plan, design, and supervise the construction of 
the sub-projects. To a great extent, the existence of the DGA, and 
particularly DIPRECO, stems from the realization based on experience 
that adequate and timely technical assistance to interested communities 
in the design and construction of rustic water works is an essential, 
and yet low-cost, contribution to improved agriculture in the sierra. 
The Sub-Directorate of Watershed Resource Management 
in DIPRECO, was specifically created to respond to farmers' requests for 
such technical assistance. As is more fully described in Part DJ 
(''Project Implementation") , DIPRECO has considerable experience 
in the design and execution of projects very similar to those to be 
financed under this Loan. 5 such projects were undertaken in the 
1975-76 biennium, of which 1 is completed and 3 are at least 50% com­
pleted. In the course of working with USAID engineers on this Project 
and in the past, the DGA has amply demonstrated that they are fully 
capable of meeting the demands of detailed design, quality construction, 
and adequate supervision. Their !,taff to date has been characterized 
by fully professional technical competence. 

The capability of the water users to operate and maintain 
the sub-project works also exists, owing to many generation of irrigated 
agriculture under community management. The tradition of communal 
responsibility for routine operation and maintenance is well-grounded 
throughout the sierra. Water users' capability of making efficient 
use of the systems may, however, be problematic. 



!1ost si(:rra famers now irrigate with much less than the 
c.pti:--u:·. ·~uar.tity rjf wate:r, with their existing systems generally 
supply in:; or;ly a ::iart of what the la1Yl could use. !:'or centuries they 
ha·:c :,:.ra:tice:d r~aking a little water go a very long way in irrigating 
crops on very steep land and seldom do they make inefficient use of 
scarce water or permit water courses to erode cultivable land. 

Scattered erosion problems are evident, however, and 
severe. Generally tl1ese occur in ravines or small water courses where 
a badly designed or unfinished irrigation canal has concentrated run­
off in periods of heavy rains to trigger the cutting of the land. 

Working with a minimum of water, only intermittently 
available, these farmers are quite expert at operating and also main­
taining their small systems, making maximum use of the water. This 
they understand. It is when they have more water than they are used 
to that problems may develop in both erosion and in drainage. 
Since these sub-projects are designed to supply farmers with ample 
water whenever needed, they will need technical guidance in the proper 
managE-ment of these greater volumes. They will have to be taught not 
to waste water just because it becomes available to them in quantities 
they are not used to. This needed technical assistance will be made 
available by agronomists and irrigation engineers assigned from the 
DGA and the Regional Project Offices in sub-project areas, as more 
fully described in Part IV B. 

2. Environmental Impact 
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From an overall view, the sub-project planning and develop­
ment for improved water and land use in the two Project areas of Cajamarco 
and Mantaro should result in a net environmental benefit. The proposed 
construction and improvements (small dams, river intake works, irrigation 
systems, drainage works and access roads) will provide a means for more 
efficient and productive water and land use, and selected afforestation 
in sub-project areas will reduce soil erosion. 

The environmental consequences and impact of each sub­
project, including its construction and ensuing operations, however, will 
need to be examined in more de~ail. An assessment of these implications 
will be prepared during the planning and development of the sub-projects 
(See Part III Introduction). Presentation of such an assessment will be 
part of the documentation, together with plans and financial analyses, 
needed for approval of Loan financing for construction and implementation 
of each sub-project. 

These environmental assessments will be conducted by 
qualified experts with the participation of the appropriate GOP institutions. 
The Mission will encourage and assist the GOP to involve broad elements 
of the country's population in the activity and the decisions to be taken, 
particularly those potentially most affected by any environmental 
consequences. 

Environmental considerations which need to be evaluated will 
include the following for both the proposed constructic"1 and later operational 
envirorunental implications of the overall improved water and land use program. 
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Land Resources: 

----Construction related impacts. 
----Siltation/sedimentation/erosion problems. 
----Changes in soil/water, soil/vegetation relationships. 
----Effect of acce.;~ road, small dam, and irrigation construction on 

natural dra~nage patterns. 

Ecology: 

----Effect on flora and faune. 
----Aquatic plan£ nuisance growth. 
----Salt, pesticide and fertilizer contamination. 

Socio-Cultural: 

----Changes in land use patterns and population redistribution and/or migration. 
----Socio and cultural effects of relocation on people and community. 
----Plans for c~mmunity development at relocation sites. 

Public Health: 

----Possible introduction of new vectors and disease. 
----New public health problems due to changes in population density and 

redistribution. 

A small amount of direct assistance in environment analysis is reportedly 
presently available from AID/W offices, such as SER/ENG, TA/H, and TA/AGR. 
Problems of staffing and organization to carry out the considerable work load 
created by PD-63, Envirorunenta: Aspects of Development Assistance, are now in 
the process of resolution, and guidelines are expected to be issued in the 
near future. 

Although some of this environmental assessment work could be performed 
by current technical staffs at the Missions and in Washington, the magnitude 
and scope of this proposed assessment work will require external assistance 
in the form of individual expert consultants or consulting firm. A yet to be 
issued working report, Nanpower and Cost Ectimates for Conducting Environments 
of FY 76 Programs (now being drafted by SER/ENG), has tentatively identified 
the maximum environmental assessment requirements for this program as 160 
man-days of consultant services, plus 37 man-days of Mission and Washington 
participation, at a projected cost of nearly $65,000. It is proposed to 
contract consultant services with either Project funds or AID grant-financed 
technical support to accomplish this using the SER/ENG Requirements 
Contractor system because of its quickness in response. 

3. Technical Feasibility 

The first stage of sub-project selection is the determil1ution 
of technically feasible sub-projects. This process, as conducted for the 
5 selected sub-projects, begins with the identification of potential sites, 
which, for the 5 sub-projects studied, were selected by teams of DGA 
engineers and economists, with inputs from sociologists and local offici~ls 
from INP, SINAMOS, Agrarian Zonal Offices II and X, and related organiza­
tions, Some of the sub-project sites examined were those idcntifi<'d in 
rcques ts made directly by farmers in the areas to lhc Govc:rrnncnt. 



Th€: :-hysicc 1 boundaries of the sub··project areas are defined 
i'fter :-~ • .king site inspections and studying previously prepored topography 
i\hi.ps '"1.nd ~crial photos. The topog:r.1;1phy maps are relied upon for laying out 
the irrigiltion structures, while the photographs are the primacy basis for 
estim<lting existing land use. Soil maps for each area aid in estimating 
actual ,md potential yields from existing and proposed cropping patterns, 
following standard classification procedures.* 

Given the location, potential land use, and 
possibilities, a water balance is prepared for each area. 
compare the monthly timing 0£ water availability with crop 
using a 75 percent probability that the required amount of 
available when needed. 

cropping 
These balances 
requirements 
water will be 

The design of appropriate engineering structures is performed 
entirely by DIPRECO engineers based on on-site inspections. As discussed 
above, this group of engineers has considerable design and f it...ld expex:Ence 
concl~rning the types of facilities to be built in the sub-project areas. 
This C'xperience was brought to bear in locating, estimating the number, and 
ct~'termining the types of structures for the 5 sub-projects stucJ.ied. Con­
struction activities for thcsfl will include major and minor works and land 
preparation. Small dams, river intakes, main irrigation and drainage 
canals with associated appl'".."tenances, and access roads fall within the 
category of major works. Secondary and tertiary canals and related 
structures are considered mihor works. Land preparation covers clearing 
and leveling, ditching, fencing, and similar items. Farm housing, 
community facilities, and the like are not included in the design and cost 
estimates, since the sub-projects are located in areas where these facil-
ities already exist. Improvements to them would undoubtedly be social-
ly desirable; but they are not considered as being essential to the 
viability of the sub-projects. 

The structures includeo in the 5 sub-pruJtcts are of the 
type commonly built by communal labor, with some technical assistance 
from engineers employed by the DGA, the Agrarian Zones, and similar 
organizations. They are labor-intensive and make considerable use of 
materials and services available in the area. Some heavy earti1 moving 
equipment, such as bull-dozers and motor-graders are reconunended when re­
liance on hand labor would excessively lengthen construction tin.e. 

Costs of study, design, supervision of construction, and 
building of major irrigation works were analyzed in considerable detail 
for the Chingol sub-project. This degree of detail served as a basis for 
estimating the proportions of skilled and unskilled labor, materials, 
transportation, supervision, and similar items. Costs of ~ainage, minor 

* Land Capability Classification System of the United Stat~s 
Department of Agriculture, Soil Conservation Service. 



works, .. 'lad on-farm development arc b"scd on mort.."' glob.> l ('\t.;1nti tics .1nd 
t.'Stin· .. ,t~s. Costs fvr Chupac~~ .'\re upd~tcd from thos1..' ... '1f ,\ study published 
S('V\'l".-.1 y\?.1rti \?,1rlh'·r. Similar costs for the othct· sub .... projf•cts arc 
t'R t .im:n "•d on ~ 11101'<' •19grcg .. , t('d basis. 

For i llustrativc purpos~'s .11 cost brc.1kdOCNn is given of the 
Chup.•c.1 projf•ct in the Mant .. iro zone: 

Cost of 

Fin.: 1 Study 

Construction 

!.:lnd Development 

TO'rAL 

S/. (in millior~ 

0.7 

34.2 

23.3 

S/ .58.2 

$ (in thousands) 

15.3 

788.5 

538.o 

$.1,341.8 

The construction costs can be broken down as follows: 

Sapervision 

Contingencies 

TOTAL 

S/. 5.7 

15.9 

6.8 

3.5 

O.G 

1. 7 

S/.34.2 

The detailed land development costs ar·): 

Labor 

Materials 

Tools and Equipment 

Overhead 

Supervi::iion 

Contingencies 

TOTAL 

S/. 4. 3 

6.5 

9.6 

1.2 

0.5 

1.2 

S/.23.3 

$ 130.9 

366.5 

157.1 

79.7 

14.9 

39.4 

$ 788.5 

$ 99.6 

150.6 

221.0 

27.7 

11.1 

27.7 

$538.0 

These cost figures should be representKtive of the work to be done and are 
consistent with USAID/Et..'G's experience with unit costs in comparable con­
struction activities. 
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This element of the ovet'all project, i.e. financ.ing irriga­
th'n construction and re!ated expenditures, is functionally equivalent 
to the establishment of n credit fund for irrigation sub-project activities 
in tht! guographic regions identified insofar as the number and specifications 
of the sub-projects to be financed will be determined by the DGA with 
USAID review and approval. It is the Project COtllllittee's judgment that 
the DGA, and in particular DIPRECO, have the compe.tence, experience and 
technical capacity,. and have demonstrated a satisfactory program planning 
capability as reflected in the engineering plans and financial analysis 
developed for five of the sub-projects to satisfy statutory requirements. 
All cost data are consistent with USAID/ENG l~xperi.ence with unit costs 
in comparable construction activities. Based on the aforesaid, a 
reasonably firm estimate of the cost of the program has been developed. 
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B. Economic/Financial Analysis 

1. Analytical Procedures Us;ed 

Dur inq the course of Project developmc~nt, a computer pro­
Ct•durt.' Wc'\S t.'Stabl ishcd to test the f inc:mcial and economic acccptabili ty 
of sub-~"rojects. Four basic t~sts --one economic <tnd three financial-­
wcrt'' \H';\'d to ,"lccept or n•jcct a sub-project for financing. The follow­
in9 is .t description of the decision criteria used in the analysis of 
the f 1rst 5 sub-projects, the cash-flow procedures specific to sub-project 
ar:alysis, and the sequence of tests US(!d in establishing the economic and 
financial viability of each sub-project:. 

a. Decision Criteria 

The rate of return method of economic and financial 
analysis has been used for evaluating individual sub·-projects, as well as 
for considering alternative inputs to each sub-project. A target rate of 
15% was used for measuring the economic efficiency of the sub-projects 
and their components. When sub-project activities were purely economic 
in nature, their inclusion was dependent on exceeding this minimum accept­
able rate of return. When certain crops or activities caused this rate 
of return to drop significantly below 15%, they were eliminated and o~her, 
more t.'conomic, crops suitable to the geographic area were substituted. 
Inv0st:.ln('nt in protective afforestation did not, however, have to meet this 
test, but was rather considered an essential element for overall sub-project 
success. 

Benefit-cost ratios were calculated for each sub-project, 
considering the national point of view. While decisions can be taken with 
reference only to rates of return, the ratios have been calculated, as well, 
in conformance with U.S. Federal regulations for investments in water re­
sources projects. An interest rate of 15 percent is used for discounting 
future benefits and costs. In this way consistency is maintained between 
results from both methods. Costs used in this ratio are those for invest­
ment. OpErating costs are netted out from revenues to give the benefits. 
While operating costs can instead be added to investments, leaving both 
benefits and costs larger, the decision to accept or reject a sub-project 
based o~ a benefit-cost rati~ of 1.0 would not be changed. 

b. Casfi-Flow Analysis 

In the cash flow procedures used in the economic and 
financial calculations of the 5 individual sub-projects certain basic 
assumptions are made, the more important of which are outlined below: 

* Investnent in forestry for productive purposes and membrillo are 
cxa~plcs of cropping possibilities that were eliminated for failure 
to neet the rate of return test. 



l) "With" and "Without" Aoproach: 

Economic and financial tests arP made' on the 
incrc1i~ent,\l increases in benefits and costs associated with each sub­
project. This approach involves estimating conditions that would exist 
in tht' ,U"<'a were the sub-project not undertaken. '!'he assumption is 
made that the level of output and the profitability of existing activi­
ties would remain unchanged throughout the analysis period. Considering 
the low level of productivity and the antiquated methods of production 
in most areas, this simplifying assumption is believed to be realistic. 
Any slight increase in the level of production technology would, more­
over, be compensated for by decreased soil fertility. 

2) Analysis Period: 

A sub-project life of 40 years is assumed, 
reflecting the long-lived nature of investments in irrigation, drainage 
and land improvement. Benefits and costs occuring after 40 years have 
negligible effects upon rates of return above 15%. Values falling be­
tween the 21st and 40th year are annualized, when necessary, at an 
interest rate of 15% to fit the computer program (which was designed 
for a project life of 20 years). This annualization together with an 
accumulation factor for the 20th year allows the program to be adapted 
to a 40-year anlysis period. 

3} Working Ca pi ta!: 

Farm families are assumed to require working 
capital during the cropping season to cover the costs of seed, fertili­
zers, and pesticides. Seasonal credit costs of 10% of the annual amounts 
sncnt for these 3 ite1t1s are included directly in the cash flow estimates. 
Amounts spent for farm tools, small equipment, and miscellaneous supplies 
are considered as annual costs. 

4} Rate of De•1elopment: 

4 years are allowed for the full development of 
sub-project lands and for the assimilation of a modest level of improved 

·technology. During the 4 years following the completion of construction 
sub-project lands will be irrigated, technological improvements put into 
effect, and the associated problems of adjustment overcome. The basis 
for this rather short period rests on the simplicity of the measures to 
be introduced, the farmers' desire to receive irrigation assistance, and 
their prior exposure to such improvements through contact with other 
farmers within the same region. DGA staff members have stated that some 
sub-project areas cculd be fully developed within 2 years of construction 
completion. But this probably represents optimal, rather than average, 

conditions. 



5) Contingency :Factor: 

A contingency factor of 15\ is aJded to con­
struction costs. This reflects the uncertainties and risks associated 
with construction activities in the sierra, where flash floods, land­
slides, and earth tremors are common. 

6) Crop Losses: 

Crop yields are reduced by 10% without the 
Project and si with the Project. These reductions are intended to 
reflect the losses incurred from the point of harvest to the point of 
consumption or farm-gate sales. The yields from which these reductions 
are made are therefore those expected to be obtained under average con­
ditions and thus include consideration of better-than-average and worse­
than-average years. The smaller reduction in losses with the Project 
is based on the assumption that a better-managed farm, through improved 
extension and other services, will aid the farmers in reducing their 
on-farm losses. 

7) Inflation: 

Inflationary impact on the Project can be 
treated in 2 ways. For the economic and financial rates of return, 
constc.~t prices as of October 1974 are assumed. Working with constant 
pric-3 is based on the assumption that long-term price trends will leave 
fut•ffc prices in roughly the same relationship as encountered in October 
1974. However, for estimating Loan requirements for construction, 
tl'Chnir;al assistanct.~, and credit, inflation must be taken into account. 
For this portion of the study, an average annual inflatia.nary rate of 15% 
during Loan disbursement has been assumed, and provision was included 
in the costs of sub-project construction. 

8) Price Adjustments: 

When moving from the financial analysis from 
the private point of view to the economic analysis from the national 
point of view, certain price adjustments are made. In the economic 
literature, these fall under the heading of transfer payments. Wheat 
is subsidized tot:h::! extent that its market price is some 20% above its 
equivalent import price. Meat is effectively rationed, which means 
that its economic value is above the market price. In this calculation 
the effect of such rationing has been passed on to the value of forage 
crops, since livestock production has not been included as one of the 
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project activities~ Similarly, an increase in economic value of 20% is 
applied to farm-gate prices of both alfalfa and pasture crops. Ferti­
lizers are subsidized to the extent that their price to the farmers is 
40~ below their cost of acC!uisition. 

The possibility that current subsidies will 
::lecreasc before the time the sub-projects are compleced and the like­
lihood of increased fertilizer production from new Peruvian plants have 
led to the assumption that future non-subsidized fertilizer prices will 
be 0nc-third above the current subsidized price. Water charges are 
omitted from the economic calculations on the assumption that if the 
water is not used by the farmers on existing sub-project lands it will 
not have an alternative use. 

9) Shadow Prices: 

Shadow prices are necessary when making the 
economic calculations from the national point of view. Rough estimates 
arL' r.'.~~dc for the values of unskilled (farm and construction) labor in 
tl1L' Cajai::arca and Mantaro valleys and for foreign exchange. A shadow 
price f~r the cost of capital is based on A.I.D's suggested 15% rate of 
return~ Shadow wages for the Cajamarca region are taken as 40% of the 
official farm and construction wage rates; for the Mantaro region this 
shadow value is 50%. These values reflect those estimated by the 
National Planning Institute. The shadow value of foreign exchange is 
assumed to be 20% higher than the official rate of 43.38 soles per U.S. 
dollar. Calculations supporting the shadow wage of labor are presented 
in Annex VI. 

Shadow wages are applied to both construction 
and farw labor. Foreign exchange premiums were applied to the values 
of wheat :Jroduction, fertilizer expenditures, and machinery and transpor­
tation costs. Wheat production will result in a savings of foreign 
exchange; fertilizer use will require either its importation or the 

* It is fully expected that livestock instead of alfalfa and forage 
production for sale to others will occur on sub-project lands. 
The unavailability of reliable data on livestock and dairy producticm 
forced the use of these crops as a surrogate for the value of live­
stock and dairy production. 

** It is also considered that 15% is close to the 
of ca9ital, given expected rates of inflation. 
rates charged by the Agrarian Bank are clearly 
to farQers to stimulate production. 

real opportunity cost 
The 7%-11% interest 

intended as a subsidy 



foregoing of its export, should local production be sufficient to meet 
domestic demands: and machinery, vehicles, and petroleum products like­
wise involve either direct foreign exchange expenditures or foregoing 
the opportunity to earn foreign exchange through export. 

c. A Sequence of Tests 

A computer program was developed to give results 
for 4 tests, whose values convey the economic and financial viability 
of each sub-project. The logic of the sequence of tests is as follows. 
The economic rate of return indicates whether a sub-project is in the 
national interest. A rate of return above 15% atisfactorily meets 
this test, while a rate below 15% su9gests that the sub-project is an 
inefficient use of the country's invE~stment and other resources. Aside 
from welfare considerations, a sub-project with an economic rate of 
return below 15% would be rejected even if it were to have a favorable 
financial return to the farmers. That is, a sub-project failing the 
economic test need not be tested for its financial return. 

For sub-projects passing the economic test, the 
financial tests become necessary to determine if the financial rates 
of rctur : will be sufficient to interest the farmers in carrying out 
the sub-project. 3 financial tests are carried out for each sub-project: 
one that measures re.urns to farmers' labor, management, and investment; 
a second in which lablt' is valued at the going farm-labor rate, measures 
returns to his managem nt and invesbnent; and a third which show!:' the 
rate of return on the srb-project peJ£_ ~(not the incremental benefits). 
The usefulness of this last test is to assure lending institutions that 
the sub-project will generate sufficient cash flows to repay any amorti­
zation costs. It ought not, however, to be used as a measure of economic 
viability, since it does not measure the net increases in costs and 
r~vcnucs accruing to the farmers and to the economy. 

Specific rates of return that will asure farmer 
participation are conjectural at present other than to note that values 
over 30% or so are intuitively attractive. Should the financial return 
he judqed low, the GOP has the option of subsidizing the sub-project to 
increase the farmers' financial rate of return. The most obvious way 
to subsidize these sub-projects is for the government .not to recover all 
0£ its investr1ent --a policy which the GOP has followed in the past. 

It should be noted that the financial returns from 
the co17iputer runs do not include such a subsidy, i.e., full investment 
costs 2re included. This is probably an overstatement of the amount 
the farmers will be expected to pay in the form of initial investment 
anc: loan a1::.ortization costs. Thus, the results shown for the first, 
second, and fourth rates of return on the printout substantially under­
stat':: the financial rates of return that they are actually expected to 



rc<1liz0. Stated somewhat differently, for any sub-project with an 

cconoriic rate of return passing the 15% criterion for the economic 

analysis, the financial rates of return to the fclrmers arc expected 

to be very profitable due to the fact that the farmers' financial 

contributions (those investment costs borne by them) are likely to be 

si9nificantly less than 100\. 

d. Sensitivity Ana_!Ysis~ 

Various sensitivity tests are conducted to repre­

sent situations which might occur during Project implementation, and 

which could affect the economic rate of return of the various sub­

projccts. The following situations were tested~* 

1) A 50% increase in const:ruction costs. 

2) A 25% decrease in yields. 

3) A shadow wage of 70% for the Cajamarca region 

and 75% for the Man taro region. 

4) A 10% premium on foreign exchange. 

5) Changes in t~1e prices of certain agricultural 

crops. In the case of Chingol, it was assumed in the original analysis 

that Cl'rt.:iin crops would suffer a drop in price in the "with" analysis. 

A SC'nsi t ivi ty ulktlysis was perforned to show what would occur if such 

d price drop did not occur. In the case of Chupaca, the opposite was 

assum~'d 'n the original analysis --i.e., that prices would remain 

const,i.nt with the project; a sensitivity test was conducted to determine 

what would happen if prices fell. 

* In future sub-project analyses, it is expected that sensitivity 

analysis will be used when the economic rate of r~turn is close 
to 15'_. 

** Complete sensitivity tests were run for Chingol and Chupa.ca. 

The resulting variations can be applied to the other sub-projects 

to d0terrr.ine approximately the magnitude of .changes in sub-project 

returns under varying conditions. 
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2. Besulte of Syb-Project Analvsis 

Each of 5 sub-projects was subjected to the analytic procedures 

descri0cd above in Section 1. All were foundt0 have an economic rate of re­
turn above 15%. The results for each sub-project, along with a brief de­
scription of geography and sub-project works, are given below. 

a. CHUPACA (MANTARO) 

The Chupaca sub-project is located at the confluence of 
the Mantaro and Cunas Rivers 8 kilometers from Huancayo. The elevation of 

the sub-project is 3,200 meters. Freezing temperatures occur with some fre­

quency during the winter months, which makes cropping during this season 
risky. vnly forages are considered suitable for year-round production. The 
sub-project area considered for the present analysis is 3,390 hectares. 

With the development of additional water sources, irrigation can eventually 
b0 extended to 4,600 hectares. Principal engineering structures include an 
intake on the Cunas River and main irrigation canals. 

ITEM 

LAND USE 

MlOUNT IRRIGATED 

AMOUNT NOT IRRIGATED 

EXISTING CONDITIONS 

Cereals 
Vegetc..bles 
Beans 
Garden Crops 
Alfalfa 
Pasture 
Potatoes 
Unused 

1226 
270 

67 
243 
155 
719 
291 
419 

3390 

1328 

2062 

Has. 

Has. 

PROPOSED CONDITIONS 

Cereals 
Vegetables 
Beans, · peas 
Alfalfa 
Pasture 
Potatoes 
Forestry 

1208 
300 
246 
262 
878 
411 

85 
3390 

3305 

85 

Has. 

Has. 

GROSS ANNUAL OUTPUT 
AT FULL PRODUCTION $1,018,055 $2,488,473 

NET ANNUAL OUTPUT AT 
FULL PRODUCTION* 

NUMBER OF FARM FAMILIES 

NET ANNUAL OUTPUT PER 
FM~M FAMILY 

INVESTMENT IN PYSICAL WORKS 

AND LAND IMPROVEMENT FOR 

3305 Has. 

INVEST~IBNT PER FARM FAMILY 

INVESTMENT PER HECTARE OF 

PROJECT LAND (3305 Has.) 

$885,829 

3000 

$295 

* Gross annual output less farm and project operating 
costs (which have excluded farm labor costs). 

$1,672,443 

3000 

$557 

$1,341,795 

$447 

$405 



CllllPACA (cont'd) 

MEASURE 0F rROFITABILITY 

ECONOMIC RATE OF RETURN 

ECONOMIC BENEFIT/COST RATIO 

FINANCIAi~ RETURNS TO FARM 
MANAGEMENT AND LABOR 

FINANCIAL RETURNS TO FARM MANAGEMENT 

GROSS FINANCIAL RETURNS TO THE PROJECT'-* 

ORIGIN.\L RATE OF RETURN 

SENSITIVITY ANALYSIS ON THE 
ECONOMIC RATE OF RETURN 

50% INCREASE IN INVESTMENT COSTS 

25% REDUCTION IN YIELDS 

SHADOW WAGE AT 75% OF lYiARKET VALUE 

FOREIGN EXCHANGE PREMIUM OF 10% 

Ct'STS OF' FARM INPU'lS UP 50~ *** 

37.77i 

3.18 

37.23% 

33.98% 

48.34% 

37.77% 

28.25~ 

22.13% 

35.52% 

39.46% 

26.87% 

REDUCTit)N IN CROP PRIC!':S WITH THE PROJECT**** 35. 77% 
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CONCLUSION: Economic and financial profitability measures are good, sen­
sitivity analysis shows that the project is not subject to excessive risk; 
farm family income is raised substantially; project should be included in 
the overall investment program. 

b. CHICCHE {MANTARO) 

The Chicche sub-project is located on the left bank of the 
Mantaro River, 30 Km. north of the city of Huancayo. The elevation of the 
sub-project ranges from 3,500 to 4,000 meters. This area is subject to 
freezing temperatures during the winter months and occasional frost periods 
during the rest of the year. The elevations and the temperature pattern 
determine one agricultural crop per-year with only forages produced on a 

** same as financial returns to farm management except the cost and 
value of existing production is not excluded. 

*** Includes all but farm labor, i.e. , oxen, seed, fertilizers and 
pesticides. 

**** No change in the price of wheat, alfalfa and pasture; a 5% decrease 
in the price-of corn, potatoes, barley and yuca; a 10% decrease in 
the price of bean, peas, sweet corn and sugar cane, and a 15% de­
crease in the price of vegetables and fruits. (See Section 1 d.) 
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continu~d basis. Water will be taken from a natural lake, and principal 

engineering structures to irrigate 580 hectares will be one intake and 9 km. 

of main canals passing through an aqueduct and 3 major culverts. 

ITEM EXISTING CONDITIONS 

LAND USE: Potatoes 
Root crops 
Cereals 

185 
104 
145 

Beans, peas 79 
Oca 37 
Pasture 44 
Unused 919 
TOTAL 1513 

AMOUNT ~RRIGATED 

AMOUNT NOT IRRIGATED 

GROSS ANUAL OUTPUT AT 
FUI.L PRODUCTION 

NE~' A!\INUAL OUTPUT AT 
FULL PRODUCTION * 

NUMBER OF FARM FAMILIES 

NET ANNUAL OUTPUT PER 
FARM FAMILY 

0 Has. 

1513 Has. 

$218,246 

$176,387 

1,500 

$ 117 

INVES'fJ\IENT IN PHYSICAL WORKS AND 
LAND IMPROVEMENT FOR 1513 Has. 

INVESTMENT PER FARM FAMILY 

INVESTMENT PER HECTARE OF 

PROJECT LANDS 

PROPOSED CONDITIONS 

Potatoes 290 
Root crops 50 
Cereals 215 
Beans, peas 145 
Pasture 598 
Forestry Cons. 115 
TOTAL 1513 

580 Has. 

933 Has. 

$755,290 

$480,729 

1,500 

$ 320 

$527,570 

$ 351 

$ 349 

* Gross annual output less fann and 9roject operating costs (which have 

excluded farm labor costs). 



Chicchc (cont'd) 

MEASURE OF PROFITABILITY_ 

ECCNO:-UC RATE ... 1p RETURN 

ECONOMIC BENEFIT/COST RATIO 

FINANCIAL RETURNS TO FARM MANAGEMENT AND LABOR 

FINANCIAL RETURNS TO FARM MANAGE.\fENT 

GROSS FINANCIAL RETURNS TO THE PROJECT ** 

29.20% 

2.36 

29.22% 

25.92% 

32.65% 

'": ., ... 

CONCLUSIONS: Economic and financial probitability measures are good; 
farm family income is rcised; project should be included in overall 
investment program. 

c. .LA HUAYCHA (Man taro) 

The sub-project is located at the right side of Mantaro 
Riw~r ~.8 km., northwest of Huancayo. The elevation of the sub .. •project 
r.1n•)·:>S from 3, 220 to 3, 270 m. In this area, due to freezing temperatures 
in w~ntcr, only one crop per year is recommended, with the exception of 
forages. The sub-project includes 515 hectares to be drained and irri­
gated, and major structures include 6 km. of main irrigation canals and 
6 najor culverts. The smrce of ·water is a spring whose waters will be 
carried to the irrigation system by a special intake structure. 

ITEM EXISTING CONDITIONS PROPOSED CONDITIONS 

LAND USE: Cereals 140 Cereals 
Alfalfa 4 Alfalfa 
Pastures 313 Pastures 
Unused 331 Potatoes 

788 Vegetables 
Beans and peas 
Roads, canals 

** Sar.te as financiz.1 return to farm management except cost 
and value of existing production is not excluded. 

207 
75 

269 
90 
45 
60 
42 

788 



Ll Huayc~a (Cont'd} 

ITEM txtS"U!~.; c.:t10ITIONS 

GROSS MttiUAL 1.Vi'f'L: ;.; 
PULL PH\ 'l>llCTh~. 

-· 

NE'r ANNUAL l'\.J1'PUT AT 
l·'UI~t. l'Rf'IDUCTION A $22,117 

NUMBER 01:' FARM FAMILIES 

NET h~'I\tUAL OUTPUT 
PER FANILY 

INVESTMENT IN PHYSICAL WORKS AND 
LAND IMPROVEMENT FOR 788 Has. 

INVESTMENT PER FARM FAMILY 

INVESTMENT PER HECTARE OF 
PROJECT LAND 

700 

$31 

MEASURE OF PROFITABILITY 

ECONOMIC RATE OF RETURN 

ECt)N01'1IC BENEFIT/COST RATIO 

FINANCIAL RETURNS TO FARM MANAGEMENT 
AND LABOR 

FINANCIAL RETURNS TO FARM MANAGEMENT 

GROSS FINP..NCIAL RETURNS TO THE PROJECT ** 

PROPOSED CONDITilNS 

/509-, 

10.81 

> 50% 

> 50% 

> 50% 

515 Has. 

273 Has. 

$538,705 

$351,923 

700 

$501 

$193,755 

$276 

$246 

CONCLUSION: Economic and pr~fitability measures are very good; actual 
situation is below subsistence level; family income will be raised sub­
stantially; project should be iacluded in overall investment program. 

* Gross annual output less farm and project operating costs (which 
have excluded farm labor costs). 

** Same as financial return to farm management except cost and 
value of existing production is not excluded. 
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d. CHINGOL (CAJAMARCA) 

The Chingol sub-project is located in the Department of 
Cajamarca, 10 Km. west of Cajabarnba on the left margin of the Condebamba 
River. The elevation of the sub-project ranges from 2,100 to 2,300 m., 
h('ncc, the clih1ate is milder, although less humid, than other sub-project 
areas. The sub-project includes the irrigation of 1,000 new hectares of 
land and 1,200 additional hectares subject to i:rrigation improvement. This 
is a11 area of low frost risk and multiple cropping will be an expected 
benefit from irrigation. Major engineering structures for the sub-project 
include an intake, an aqueduct, 15 culverts, and 30 km. of principal 
canals. Due to the proximity of the river a proportion of the lands have 
too high a water table a considerable part of the year, so drainage is 
also part of the investment for physical development. 

ITEM EXISTING CONDITIONS 

LAND USE: Cereals 
Fruit crops 
Alfalfa 
Pastures 
Sugar cane 
Unused 

TOTAL 

323 
9 

776 
132 

32 
953 

2225 

AMOUNT IRRIGATED 1238 Has. 

AMOUNT NOT IRRIGATED 

GROSS ANNUAL OUTPUT AT 
FULL PRODUCTION 

NET ANNUAL OUTPUT AT 
FULL PRODUCTION * 
NUMBER OF FARM FAMILIES 

NET ANNUAL OUTPUT 
PER FAMILY 

INVESTMENT IN PHYSICAL WORKS 
AND LAND IMPROVEMENTS FOR 
2157 Has. 

INVESTMENT PER FARM: FAMILY 

!NVESTMENT PER HECTARE OF 
PROJECT LAND (2157 Has.) 

987 Has. 

$307,412 

$250,190 

300 

$833 

PROPOSED CONDITIONS 

Cereals , 
Fruit crops 
Alf al fa 

314 
391 
257 
859 Pastures 

Sugar cane 
Potatoes 
Vegetables 

69 
119 

64 
Beans, peas 84 
Unused 68 

TOTAL 2225 

2157 Has. 

68 Has. 

$1,240,475 

$874,821 

300 

$ 2,827 

$838,174 

$2,794 

$ 389 

* Gross annual output less farm and project operating costs 
(which have excluded farm labor costs). 



Ch1n~;0l (cont 1 d) MEASURE OF PRCFlTABILITY 

l-~CONOMIC RATE OF RETURN 

EC0NOMIC BENEl-'IT/COST RATIO 

FINANCIAL RETURNS TO PARM MANAGEMENT AND LABOR 

PINJ\NCIAL IU!TURNS TO FARM MAN~GEMENT 

GROSS PINANCIAL RETURNS TO THE PROJECT** 

SENSITIVITY ANALYSIS ON TnE 
ECONOMIC RATE OF RETURN 

ORIGINAL RATE OF RETURN 

~(1 '! INCREASE IN INVESTMENT COSTS 

25% REDUCTION IN YIELDS 

Slll\Pl'~~ Wl\GF. OF 7l'Vi. GP MARKET VALUE 

I·'' 'Rl·:n~N EXCHANGE PRF.~UUM OP lOt 

ecisT.S , i" FARM INPUTS UP 50~ *** 
NCI R.EDllC'l'It'N lN CROP PRICES WITH THE PROJECT**** 

26.27% 

2.37 

22.71% 

10.86% 

25.73% 

26.27!t 

21.26% 

14.60% 

23.14i 

27.65% 

15.46% 

28.73% 

rn ... 

C\:"NCLUSION: Economic and financial profitability measures are good; 
s!..'nsitivity analysis shows that the project is not subject to excessive 
risk; farm far•ily income is raised substantially; investment per farm 
f.-,:· il y is high, but justified, in terms of substantial increase in food 
:·,n21ductL")n; addition.Jlly the Agrarian Reform process is currently ad­
''-H.Hcating adjacent lands to the Chingol CAP, thus enlarging the total 
!)Opul ~Lion whic!1 will b<:' benefitted by production increases; project should 
b•_• included inthc overall investment program. 

"* s .. :- .. as financial return to farm management except the cost 
:·id value of exist.in"? production is not excluded. 

**"' Includes all but farm labor; i.e., oxen, ~;eed, fertilizers, 
i!rnl pesticides. 

• *** c1:i th .. , b.1sic "with project" analysis we assumed the following: 
}J.'• chm19L' in the price of wheat, alfalfa and pasture crops; a 
5': decrease in the price of corn, potatoes, barley and yuca; a 
}::'1 decrease in the price of beans, peas, sweet corn and sugar 

calk·: and a lsi· decrease for vegetables and fruit. (Sec Sec­
tion 1 d.) 



~. NEGRITOS-TUAL (CAJAMARCA) 

The sub-project is located 8 km. northwest of CaJamarca. 
Th'-' elevation of the sub-project rang~s from 2, 900 to 3, 500 m. In this 
arl'a, al though the climate is milder than in Mantaro, there is frost 
risk during the winter months. Hence, only forages are recommended 
ynar-round. This sub-project will consist of 920 hectares of irrigated 
land and will include 3 water int:akes, and 24.5 km. of main canals 
passing through 7 major culverts. 

ITEM EXISTING CONDITIONS 

LANO USE Potatoes 
Maize 
Oca 
Pasture 
Cereals 
Unused 

27 
10 
37 

Natural growth 

725 
294 
395 
548 

i\NCUN'l' IRRIGATED 

lH·;OUN'l' NOT IR.iUGATED 

GR1'\SS i\NNllAL OUTPUT AT 

FULL rlh"DUCTION 

NE1' ANNUAi. OUTPUT AT 

FULL l'RL'JDUCTION * 

NUMBER OF FARM FAMILIES 

NET ANNUAL OUTPUT PER 
Ft,RM FAMILY 

!~VESTMENT IN PHYSICAL WCRKS 

2036 

O Has. 

2036 Has. 

$68,005 

$50,395 

1,000 

$ 50 

AND LAND IMPROVEMENT FOR 2036 Has. 

11'.VESTMENT PER FARM FAMILY 

INVESTMENT PER HECTARE OF 
PROJECT LANDS 

PROPOSED CCNDITIONS 

Potatoes 
Maize 
Oca 
Pasture 
Cere<lls 
Forestry 
Unused 

78 
20 
15 

Natural growth 

1138 
220 
320 
107 
138 

2036 

920 Has. 

1116 Has. 

$356,016 

$204,452 

1,000 

$ 204 

$800,553 

$ 800 

$ 393 

* Gross annual output less farm and project operating costs 

(which have excluded farm labor costs). 



Ne<Jr i t.;is-Tual (cont'd} 

MEASURE OF PROFITABILITY 

ECCNmuc RATE OF RETURN 18.Bli 

EC\.)N'-)MlC BENEPIT/COST RATIO 1.36 

FINANCIAL RETURNS TO FARM MANAGEMENT AND LABOR 16.78% 

FINANCIAi .. REWRNS TO FARM MANAGEMENT 14.98% 

GROSS FINANCIAL RETURNS TO THE PROJECT** 18.84i 

CONCLUSION: Economic and profitability measures are acceptable; family 
income currently below subsistence level and will rise substantially 
with project; project should be included in overall investment program. 

** Sar:e: as financicl returns to farm management except the cost 
and value of existing production is not excluded. 
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3. Macro and Micro Economic Impact of Project 

a. Macro-Ec\lnomic Aspects 

The Project is designed to have its primary impact upon 

th<' small f armc>rs--both those farming individual plots of land and those 

who .'ue mC'mbcrs of associative enterprises working the land cooperatively-­

in t lw SC' lccted target areas. It does not pretend to off er a final solution 

tn tht" prC'valent problems of poverty, malnutrition, and social alienation 

which ch~1ractcrize much of the Peruvian sierra, but rather to provide a 

vchich" for the target fa1:mers to move from their present position which 

might bC' described as "low technology - low resources - low income" to one 

of a "medium" magnitude. 

The general conditions of the rural sierra in Peru are 

such that very rapid technological changes designed to bring about very 

rapid economic improvements may well be more disastrous than a stagnant 

situation. First, farmers' inexperience with modern technology nearly 

always dictates early failures when these are introduced and such early 

failures may lead to a total rejection of further technological innovation 

(which may be seen as the "cause11 of failure). Second, current methods of 

sierra farming are deeply ingrained in the target population, and to attempt 

to induce a rapid changeover from traditional to modern farming methods may 

cause a sense of alienation among the farmers, reducing individual (or 

collective) incentives to work the land. Third, and most important, this 

Project attempts to create the type of agricultural conditions which can be 

replicated in other areas of the sierra. To achieve this goal, sub-projects 

must be relatively unsophisticated, using local ldbor and materials where 

possible, and the necessary financial resources for sub-project completion 

and subscqut--nt production increases (i.e. purchase of fertilizers, pesticides, 

t•tc.) must be kept at a level where farmer groups can readily participate. 

l·'ollowin9 th i5, future yield estimates used in analysis of sub-projects are 

based upLW only modest increase in actual farm technology and while yield 

i tKT\'ases art."' impressive (see Table II in this section) they are not optimum 

·z i c· lds assoc iatcd with high level technology on similar types of lands. 

Est imatt•s of fertilizer requirements, for example, refle~..:t this shift to 

medium-level technology*, and it is assumed that farmers will continue to 

use oxe~ instead of tractor power in preparing the land and harvesting crops. 

7 For example, in calculating fertilizer requirements with the sub­

project, the following estimates were used; on ~ per hectare basif : 
Potatoes and Maize: 174 kgs. urea, 400 kgs. super phosphate, 

76 kgs. potassium chloride. 
Wheat, Rye, Oats: 87 kgs. urea, 100 kgs. super phosphate. 
Vegr>table Crops: 130 kgs. urea, 100 kgs. super phosphate; 40 kgs. 

potassium chloride. 
cun:-•e>ntly most of the sub-project lands are fanned with little or 

1:0 fertilizer, although in some of the Mantaro Im.land areas, as 

r.,ach as 100 kg/ha. is currently being applied on cash crops. 



·riw b1.'llt."?fits quanl if:i1.~d hf'l"C art." thus of a rnagnitud1."' 
con~ist,•nt with tlw assumption that a low-to-medium l(:'Vf•l of tcchm.'llO"lY 
bi 1.•mp h'Y<.'d in t hf• 1'r('J1.'ct. 

Th~' Pn'h"ct' s major clcments--const: ruction and 
improw·ment of small irrigation and drainago works, prott'cti vc 
afforc.:-station, technical assistance to small farmers, and an increased 
supply of inv<?stment credits to project bencficiaries--will combine 
to give- the following results: (1) an absolute increc1se in the amount 
of land in crops or forage; (2) an increase in the amount of land 
suitai>lt~ for multiple c1·opping; (3) an increase in yields per hectare; 
(ol) a reduction in risks associated with agriculture solely dependent 
on i:ainfall; and (5) as a result of the combination of the above, an 
increase in agricultural production, employment opportunities and 
income. 

(1) Increase in land suitable for agricultural 
production 

In the 5 sub-projects analyzed in depth, there 
iR a h)tal of 9,952 Has. of which 2,566 hectares are currently irrigated, 
and 7, J$,,• an' dry. Cl opr-ing patterns are limited to a handful of 
: i·adi!· it"nal crops such as potatoes, oca, olluco and other root crops on 
:; ... )n-itT'~:atcd lc.1:d, soil erosion is prevalent, and fertility is being 
reduced .1~ a rapid rate due to limited possibilities of crop rotation. 
One ... " la .. d i.s d'-~pleted, it generally goes into marginal pasture land, 
and th.-- i·'!.0;' L'Stiraates that on such land, 1-1/2 to 2-1/2 hectares are 
iu~cC'ssarv to support one cow unit (depending on elevation). 20% of 
the total land in the 5 sub-project areas is currently dedicated to 
t:hcs.0 :narginal pastures. When the land is incapable of supporting even 
a minimal nur'JJer of livestocJ~, it is abandoned. Currently 3,017 Has. 
(30:,) of the total sub-project area is unused, due to lack of water 
or depletion of soil. 

With the addition of \ .. ·ater under the Project, 
~-;,c total of irrigdted land will be increased by 4,911 hectares to 
~1 h."tal of 7,477 hC"ctares, with 2,475 hectares remaining dry. Pasture 
Ln:d ,. 1 l illl'!ost double to 3,842 hectares and where investments are 

:'.t.'hk ln Eorage improvement and alfalfa, the land will be capable of 
suppor~in<J or..e to two cow units per hectare. Unused land will drop 
to onl·.' 175 iH~ctares ( .11;:. of the total) • See Table I for a breakdown 
of existing and projected land use, with and without the Project, 
for the 5 sub-projects analyzed. 

ti4. -
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TABLE I LANO USE IN S SUB-PROJECT AREAS 

HECTARES AND PERCENTAGE OF TOTAL AVAILABLE LAND 

STATUS OF LAND WITHOUT % WITH % 

'l'OTAL AVAILABLE LAND 9,952 100 9,952 100 

llNDElt lRRIGA'J'ION 2,566 26 7,477 75 

R/\lNl·'lm 7,386 74 2,475 2:) 

L'ROPIJ\NO 4,454 45 !) I 33!) 54 

PAS1'URELAND 1,933 19 3,742 38 

UNUSED 3,565 36 175 2 

FORESTRY CONSERVATION 0 0 520 5 

MULTIPLE CROPPING 0 0 1,298 13 

(2) Increased possibiliti~s of multiple cropping 

'l'hn DGA estimates that multiple-cropping can 
be carried out on irrigated land at lower elevations (less than 3000 
mctprs above sr'a level). One of the 5 sub-projects analyzed--Chingol-­
falls i~to this category. 

In this and similar areas, 3 crops can be 
produrt<l every 2 years. In the case of Chingol, a total of 1298 
he-ct.ares (total irrigated hectares less hectares dedicated to pastures} 
cal' be multiple-cropped. Thus the effective amount of irrigated land 
ir t:w 5 sub-projects increases from 7 ,477 hectares (see (1) above) to 
5 1 126 hectares.* 

(3) Increased yields per hectare 

On non-irrigated lands, crop yields range from 
30-:, t..J .:1''~. of yields on irrigated land (depending upon elevation, soil 

* <::', -!-.>l hectares is reached by multiplying the area apt for multiple 
cropping (1,298 Has.) by a factor of 1.5. 



typr and technology C'mpll"'yed) • In the 5 sub-projects analyz\.•d, yields 
wi 11 int.·l't''aS(' s iqni f icant ly as a rc>sult of the Projl'ct. Tabh ... JI 
ilhtsl t·at.t•s the- 111a9nitude of yil.'ld incr"ascs exp(~ctcd: 

* 

TABLE II 

YIELDS PER llA. WITH ANO WITHOUT PROJECT, 5 SUB-PROJECTS 

Sub-Project 

Chingol 

Corn 
Wheat 
Alfalfa 
Rye 
Suq,1 t-c-.:111(' 

1.a uua~·cha 

Alf.itlfa 
Pasturc-s 

Vl'gt•t ab l<>~~ 
Alfalfa 

Negri tos Tua 1 

Potatoes 
Maize 
Oca 

Cl:icche 

Potatoes 
Ollt:co 
Beans 
Pastures 

Without Project 
(Kg ./Has.) 

400- 1,440* 
480- 1,500 

22,970 
640- 1,690 

47,340-59,175 

12,000 
5,000-7,053 

S,000-18,000 
12,000-30,000 

2,800- 4,900 
700- 1,200 

1,700- 3,100 

6,508 
4,495 

923 
7,923 

With Project 
(Kg ./Has.) 

4,100 
3,000 

48,000 
3,500 

80,000 

40,000-50,000 
19,000-30,000 

22,400-25,000 
40,000-50,000 

13,300 
38,400 

7,400 

12,000-15,000 
8,000 
1,000- a,ooo 

12,000 

Whc-re more than one yield is .given it is due to soil type 
variatio1~s within the sub-project and the amount of water 
currently available. 
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(4) Reduction in risk 

1\gricultur(!! solt:"ly dependent on rainfall is 
~Ul'.h~ct to a hi9h drcrPe of risk because rainfall and temperature 
ar\2' h1'1hly vat·iablc in the Peruvian s icrra. January through ,4arch 
i~ t'lw normal rai1:v sPason. Late vr early rains normally cause yield 
deert'•"'~\'S / bc>caus<' lands are prepar(?d in Novcmbf'r and D!'ccmber on 

tltt' assrnnpt it)ll that the rains will c:omc on schedule. With a secure 
w,1\\•r supply throu9h the construction of an irrigation system, risk 
h; Biqnif icantly decreased. The economic and financ·ial analyses 
applied assume a so·;, t=eduction in on-farm losses with the Project*, 
which is considered qtite conservative by MOA agr=culture experts. 

(5) Increased production 

The combination of the above factors-­
increase in exploitable lands, multiple-cropping opportunities, 
incrcaSl"'d yields, and reduction in risk--should combine to produce 
an absolute and significant increase i11 agricultural production. 
'l'able III indicates the potential increase in production in 6 food 
commodities for the 5 sub-projects analyzed: 

Commodity 

Pota~oes 

Beans, Peas 

Vegetables 

Pru its 

Corn 

TABLE III 

PRODUCTION OF FOOD COMMODITIES IN 5 SUB-PROJECTS 
WITH AND tUTHOUT PROJECT {In Metric Tons) 

Current Projected Production 
Production with Irrigation 

3,212 13,421 

178 3,214 

4,058 9,884 

56 2,807 

695 2,328 

Grains and Cereals 1,901 4,078 

* From 10% of production "without" the sub-project to 5% "with ... 



Additionally, improved pastures should 

significantly increase li\·estock production--dairy cattle in the 

c,1jamnrca lowlai~ds and beef cattle in the lower areas of the Mantaro 

Vallt•y--although this has not been quantified in the analysis. These 

productim1 increases will have 3 effects: (l) increased consumption 

possibilitios within t~'\e Project re9ions; (2) an increase in the 

itmount of food in the urban areas which serve as markets for Cajamarca 
and Mantaro (d1iclayo ar~ Trujillo in the case of the former, and 

I.ima in the cast .. 0f the latter); and (3) a sovings in foreign exchange 

(or tlw economy ~is a whole, to the extent that nationally produced 

grains, po~:ato<'S, and beef are substituted for imports. A fourth 

poss ibh· benefit would accrue if production increases--espec ially in 

fn1its--could hr> linked to nc>w agro-industry. 

b. Micro-Economic Impact of Project 

The increased production as a result of sub-project 

implcilh.:1·.::ation will have a number of primary benefits to the individual 

i>L"t:l''ficiaries of the Project, the small fanners of the selected areas 

\·:ho 1.".itl1('r individually or cooperatively farm the lands. These benefits 

ineluck: (1) increased family i!1comc; (2) increased employment 

oppc•1·t .in it h's; and (3) increased consumption opportunities. Again it 

mu!'>t be noted that the benefits are not optimal, but rather of an 

"intl'rmcdiatc" range consistent with Project inputs. 

(1) Increased family incomes 

The socio-economic indicators for the areas 

t""' lh'1wfit [1·0111 this Project show an extremely depressed population 

(S<-'t' i'~~rt I I I .c.) and income levels are well below the national 

averagt' which in 1973 was approximately $563 per capita ($2815 for a family 

of five). Since the bulk of wealth is in urban coastal areas, 

average sierra income is significantly lower, and although accurate 

statistics are not available, sierra per capita incomes may be 

estir::tatPd to range between $150 and $250, depending on location. 

Table IV indicates present farm cash income levels in each of the 

S sub-projects anal·/zed, and projected farm cash income levels after 

the sub-projects reach full production (seventh year). 
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TABLE IV 

PARM-GENERATED CASH INCOME IN 5 SUB-PROJECTS * 
{Figures in US$) 

Current Income With Project: Income % 

Project Family Per Capita** Family Per Capita Change 

Chupaca $207 $41 $ 474 $ 95 229% 

La Huaycha 22 5 426 BS 1,936 

Ch ice he 82 16 298 60 363 

Chingol 584 117 2,403 48.; 412 

Negritos-Tual 35 7 173 35 495 

In terms of percentage increase in farm cash 
income, the greatest increases occur in the 2 sub-projects, La Buaycha 
and NL'gritos-Tual. In only one case, Chingol does projected income 
'"'xcc,,d the averagl~ national income, and none of the others approaches 
evf'n the average sierra income. 

* Farm cash income refers only to cash income derived from 
agricultural activities within the sub-project area; other 
activities, such as seasonal labor in mines or other agiicultural 
areas, commerce or artisanry is not included, so these figures do 
no~ represent actual per capita income in those sub-project areas 
where there is substantial off-farm employment. La Huaycha and 
Negritos-Tual both reportedly have large numbers of persons so 
engaged. Actual farm family income has been derived by estimating 
net annual output per family (See sub-project analysis results, 
Section 2) and subtracting 30%, which represents estimated on-farm 
consumption. It is recognized that this percentage varies from 
case to case; but is considered to be representative for the types 
of areas under analysis. In "with Project" 15% has been subtracted, 
since production will be increasing at a greater rate than 
consumption increases. 

** Per capita income assumes an average family of 5 persons. 
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(2) Increased employment opportunities 

One problem in most areas of the si~rra is 
the l,1ck of adequate employment opportunities. Land is scarce, and 
aftt.'!l" 9cnerat ions of fanning without the benefits of modern technology, 
pi:oduction per hectare has reached very low levels. The problem is 
aggravated by the lack of alternative non-farm employment opportunities. 
As a result there is increasing population pressure on the land, with 
consequent lower~d per capita incomes. This Project, by bringing new 
land into cultivation and by introducing some multiple-cropping and 
nC'w techniques designed to increase yields, will increase tt.: number 
of man-days of labor needed per year per hectare. Table V quantifies 
this for the 5 sub-projects analyzed. 

TAULE V 

MAN-DAYS OP LABOR PER YEAR AND PER HECTARE IN 5 SUB-PROJECTS, 
WITH AND WITH0t11' PROJECT 

Current Man Man Day with 
Sub-Pro J ect Days of Labor Project 

Per Year Per Ha. Per Year Per 

Chiw101 42,357 33 91,221 43 

Ha. 

Negi.·j to~ Tual 7,552 4.6 21,876 11.3 

l'}•Up.J.Ca 137,037 46 221,756 56 

La nuaycha 3,765 8.2 38,853 52 

Chicchc 10,500 17.6 52,659 35 

Taking the actual population for each sub­
project, an Employment Index was calculated for each. For each family 
of 5, \·:e assume 2 .25 workers (the head of household is calculated at 
1.0; spouse is calcul~ted at .75; oldest child at .s, based on the 
amount of time they can devote to aqriculture). The index is 
presented in Table VI, together with the man-days needed, with and 
without the Project. This shows the percentage of utilization of 
available manpower, and indicates the level of under-employment which 
is characteristic of sierra agriculture. In all sub-projects the 
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\lt ilization pC"rceontage inct·eases with the Project, but only in the case 
of Ch im;ol docs this pass 50\. • 

(3) Increased consumption opportunities 

Nutrition levels in the sierra arc generally 
considered to bC" far below the national average. This is due to the 
fact that farmers gcnerall}' receive little, if any, cash income, and 
must rely upon thC'ir own production or what they can obtain by barter, 
for food. The <.:'conomic analysis of the 5 sub-projects analyzed 
ass~un<'S no on-farm consumption (which would lower net income by 
transferring sales to consumption), based on the theory that such 
consumption is a trade-off to purchasing food with the additional 
income. This is undoubtedly true, and the additional cash income 
detailed (See Table IV) above, should have a positive effect on 
family consumpt.'.on and nutrition. 

TABLF: VJ 

E!-1PLOYMENT INDEX: 5 SUB-PROJECTS 

ACTUAL SITUATJ:ON WITH PROJECT (AT YEAR 7) 
ProjC'ct Man-Days** Man-Days Employment Man-Days Employment 

Available Needed Index Needed Index 

Cbingol 135,000 42,357 .31 91,221 .68 

Negritos-Tual 450,000 7,552 .02 21,876 .OS 

Chupaca 1,350,000 131,037 .10 221, 75 ~ .16 

J .. a Huaycha 315,000 3,765 .01 38,853 .12 

Chiccht."" 675,000 10,500 .02 52,659 .os 

* 'l'hc above refe:L's only to agriculture possibilities in the sub­
projects. There are, of course, other e1nployment possibilities 
including seasonal labo:::::- in other farm areas (especially the 
large complexes on the Northen1 Coast) and in the mines in the 
ar•.:-a of Mantaro. 

• ·' 22. :.• ~· of te>tal population, available 200 days per year. 



..i. ANALYSIS OF OVERALL INV.ESTKENT PROGRAM 

·rb." forenoinc; 5 sub-projects are illustrati V<' of the 
charactci·istics and viability of the entire investment in sub-projects. 
'l'h is s,•ct ion describen t:'lh~ basis for establishing the inputs and 
tmtputs of the fully expanded program. Included are: 1) tha basis 

·12 •• 

for identifying additional sub-projects; 2) a brief description of each; 
and 3) orders of magnitude estimates for sub-project inputs and 
outputs. 

a. Identification of Remaining Sub-Projects 

The sub-projects described below have been 
selected by the staff of Sub-Directorate of Watershed Management 
based on the following sources: i} a file of such projects kept by 
th<' DGI; ii} The National Water Plan; iii) requests f1om local 
•.1roups submittt"d directly t-o the OOA; and iv) experience and first­
h~~nrl kn()wl,,dqc of the DGA staff. The DGI has not acted on most of 

t lw n•.:1u0st-s for small projects received from local groups because 
,)f Hs t•mphasis on larger-scale projects. During the first year and 
~ half -."lf the Project, these sub-projects will be subjected to the 
5.:tntt' tvpc' of technical and economic scrutiny as the 5 sub-projects 
prcst•nt-c-d j n this document. Final selection will be based on these 
unalyst.'S. 

b. Description of Additional Projects 

Tables VII and VIII contain lists and description 
of sub-project possibilities in Cajamarca and Mantaro. In the 
Cajamarca area, 10 projects have been identified amounting to a 
total of 6,700 hectares. C.. this total, 3,300 hectares correspond 
to i:'aprovements to existing irrigation systems, 2,900 hectares of 
nPw irri~rated lands, and 500 hectares in drainage works. The 
structures to be built include 96 kilometers of irrigation canals, 
50 ~ilometers of canal lining, 35 kilometers of drains, a diversionary 
structure for each of the 10 sub-projects, and miscellaneous works. 
The 7 sub-projects labelled as "low sierra" are between 1,500 and 3,000 
mctf'rs ~ ... levation, which means that multiple-cropping and a wide 
sect.io1~ of cropping possibilities are possible. 

In the Mantaro region, 12 sub-projects have been 
identified. '!'otal hectarage for this group is 9,000 1 of which 6,500 

is new irrigation, 2,000 is improved irrigation, and 500 is for 
drainage. This set of sub-projects will require construction of 
147 kilometers of irrigation canals, 105 kilometers of canal linings, 
53 kilometers of drains, a diversionary structure for all but the 
'I'arma sub-project, and miscellaneous works. 8 of these sub-projects 
(I), ?OD !wctarc>s) arc at high elevations, which effectively limits 
cr ... 'ppinn to one crop per year. 
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TABLE VII 

LIST OF IDENTIFIED SUB-PROJECTS IN CAJAMARCA AREA 

, AREA (Bl\S) INFRASTRUCTURE 

NtlMBER SUB-PROJbCT New Canals Canals I Special I LOCATION 

Drainage Imi:>rovements Irrigation Intakes Excav. (K.m.) Revete.m' ts (km.) 1 Structures Drains Clem.) 

l CAUDAY (L) --- --- 500 l 8 4 I 2 --- CAJ'AIIAMM 

2 CHAQUICoc:HA (L) 500 300 --- l 15 8 I l 35 CAJABAMM 

3 PAMPA MILCO (H) --- --- 500 l 10 4 l --- CAJABAMM 

4 COS PAN (L) --- --- 400 l 8 5 2 -- CAJAMMBA. 

5 NAMORA (L) --- 700 --- l 8 5 l -- CAJABMBA 

6 ICHOCAN (H) --- --- 300 1 5 3 1 --- QJ.UiAMBA. 

7 SAN MARCOS (L) --- 700 500 l 15 8 2 --- CAJABAMM 

8 ASUNCION (H) --- 700 300 l 9 4 1 --- CAJMUCA 

9 CASCABAMBA (L) --- 900 --- l 12 6 l. 
/ 

--- c:otm:ltAZA 

1.0 SAN GREGORIO (L) --- --- 400 l 6 3 l --- (llmWaYOC) 

'l'O'l'ALS 500 3,300 2,900 10 96 50 13 35 

(L) low sierra c< 3,000 m.) 

(H) high sierra ("1 3,000 m.) 



74.-

TABLE VJ:lI 

LIST OF IDENTIFIED SUB-PROJECTS IN AL'l'O MANTA.RO AREA 

AREA {HAS) INFRASTRUCTURE 

.NUMBER SUB-PROJECT New Canals Canals Special LOCATION 

Drainage Improvements Irrigatior. Intakes E~~eav. (km.) Revetem'ts (km.) Structures Drains (km.) 

1 COTSH (H) --- 600 400 1 25 8 3 --- 'l'ARMA 

2 SHULCAS (L) --- 500 500 l --- 18 3 --- HUANO\YO 

3 ULLAPATA (H) --- --- 800 1 12 6 l --- J:lUANCAYO 

I 
. 

4 PUCARA (L) --- 200 200 l 10 6 1 --- HDANCAYO 

:········ s APM'A (L) --- 100 900 l 18 8 1 --- JAUJA 

6 SAPALLANGA (:r,) --- 200 200 1 10 6 1 --- HU.l\NCAYO 

7 PAMPAS (,i,) 300 400 300 1 15 6 2 --- mm:NCAYO 

8 PACCHA (L) --- --- 900 1 25 12 2 --- JAl1JA 

9 PACA. (L) --- --- 1,000 l 8 4 2 --- JAl1JA 

1:0 TARMA (L) 200 --- --- -- -- --- -- --- '!'ARMA 

ll LETICIA (H) --- --- 300 l 8 3 l --- Htm!iCAYO 

12 'l'UCLE (H) --- ... -- 1,000 1 16 8 2 --- HtlUCAYO 

'l'O'l'ALS 500 2,000 6,500 11 l.47 105 21 --- I 
---1-, . 

(L) low sierra C < 3,000 m.) 

(H)high sierra (?'3,000 m.) 



c. Est: ;,ates of Inputs and Outputs 

Global estimates of the market value of investment 
cost£ i11 physical works for the 22 sub-projects are shown in Table IX. 
Tl1c total of S/. 450 million ($10,373 1 443) covers costs of major 
and minLn· irrigation and drainage facilities, on-fann clearing, 

lr>w'l 1 in~:, and initial preparation of ditches. Included in these 

ih'mi:::('cl costs, althou9h not shown, arc the costs of construction 

supc1~vision and conting0ncits. Studies and design for these projects 

<rn:nt1nh~ to an additional S/. 11.5 million ($2GG,OOO). Hectares to 

bi.' aff1."•::h'd arc given in Table X according to geographic area and 
Plev·3!· 1c':1• * 

TABLE X 

22 ADDITIONAL PROJECTS 

LOCATION ELEVATION No. OF HECTARES TO BE 
AFFECTED 

I CAJN·lARCA 10\·J sierra 4,900 has. 

Gw t\i\lARC A high sierra 1,800 has. 

'.•lt'-''! TARO low sierra 5,900 has. 

I 
I c.lJl.r·:TARO hi')h sierra 3,100 has. 

TOTi\..L 15,700 Has. 

*Low sierra ranges from 1, 500 to 3, 000 meters elevation; high sierrci is 

abov~ 3,000 meters. 
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TABLE IX 

COST ESTIMATES FOR 22 ADDITIONAL SUB-PROJECTS IN CAJAMARCA AND MANTARO 

Type of Infrastructure 

a) Works 

1. Small darns 
2. Intakes 
3. 34 special structures 

(bridges, siphons, etc.) 
4. Principal irrigation canals 
5. Secondary irrigation canals 
6. Principal drainage canals 
7. Secondary drainage canals 

b) On-Farm Improvement 

1. Physical development of new 
irrigated lands 

2. Physical development of 
improved lands 

3. Mis=ellaneous complementary 
works (roads, etc.) 

Number 

5 
21 
34 

155 km. 
245 km. 

30 km. 
60 km. 

9, 400 has. 

5,300 has. 

? U.S. dollars are calculated at S/.43.38 to $1.~0 

Unit Cost 
(in Soles) 

s;.2,soo,000 
l,000,000 
1,000,000 

400,000jkm. 
155,000/km. 

l,000,000/km. 
200,000/km. 

15,000/ha. 

10,000/ha. 

Total 

Cost of Studies 

GRAND '110'!.'AL 

TOTAL INVESTMENT 
(in Soles) 
1974 Values 

S/. 12,500,000 
21,000,000 
34,000,000 

62,000,000 
36,750,000 
30,000,000 
12,000,000 

141,000,000 

53,000,000 

47,750,000 

S/.450,000,000 

~ 

S/. 11,500,000 

S/. 4r.,1, SOO, UQC, 
::::-.:..:::::::==..-:::::::::===':": :,: 

( ... n US Dollars)* 

$ 288,150 
4R4,090 
783,770 

1,429,230 
847,160 
691,560 
276,620 

3,250,340 

1,221,760 

1,100,740 

$ 10,373,420 

~· .;> 266,000 

:,> HJ,63'0,420 

=========-=== 
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Additional costs of the program, based on estimates 
from the Chingol and Chupaca sub-projects, are as follows: 

(i) One-time Costs 

On-farm investment in fruit trees or. 10% of 
sub-project lands in the Cajamarca lowlands (10% x 4,900 hectares = 
·190 hect-u:es): 

1st year expenditure 490 ha. x S/.29,470/ha. 
Average annual expenditure from 2nd to 4th 
year, which is the period until production 
first occurs: 
490 ha. =-~ S/. 3, 700/ha ./yr x 3 yrs 

Peruvian 
Soles 

S/.14,440,300 

S/.20,139,000 

u .s. $ 
equivalent 

$332,879 

$464,246 

Investment in forestry for soil conservation 
for all proj~cts (5~ x 15,700 ha. 785 ha.): 

7: \ ~ Ji a • x S / • 18 , 2 0 U /ha • 

TC"l'AL--------- ------------------

(ii) Annual Costs 

Averas_re annual costs of farm tools for 
7Jt of projec~ lands: 
7'.)?, ;: 15, 700 ha. x S/. 500/ha ./yr. 

Administration and Control of water: 
15,700 ha. x S/.200/ha./yr. 

.Maintenance and Repairs: 
15,7\10 ha. x S/.600,'ha./yr. 

E>~tcns ion Services: 
15,700 ha. x S/.200/ha./yr. 

TOTAL--------------------------

S/.14,287,000 $329,345 

S/.48,866,300 $1 1 126,470 
================ 

S/. 5,495,000/yr $126,671 

3,140,000/yr 72,384 

9,420,000/yr 213,000 

= 3,140,000/yr 73,384 

s/.21,195,000/yr $488,589 
================ ======== 



An indicat iL"H of tlw marl·wt vahh.'S l,f farm inputs 
~rnd "'u: l'Hl s ('UC'-"' fu 11 product ion is n•adwd can bt' obluincd for tlwse 
2~ P'-'t .. -nt ia l Bul•-pl""':h'cts by rf•ff'tTinq b.' tlw result~ l~btaincd for 
l lh' -, ~~ub-projL•cts for which prc-l't'asibility studies have been 
compl .. ·t ,•d. 

Values for 4 repr~sentative sub-projects are shown 
in •rah l" Xl; '!'able XII shows present, projected, aml incremental net 
values of annual productions for 22 sub-projects. In Table XI it will 
be noted that in the two low sierra sub-projects, Chingol and Chupaca, 
increases in both gross and net value of output are significantly 
higher than in the case of the high sierra sub-projects of Negritos-Tual 
an<l Chicche. This is due to the nature of the terrain, soil conditions, 
and the possibilities for multiple-cropping below 3,000 meters 
C'levation. In extrapolating these output values for application to 
22 additional sub-projects, in Tables XII and XIII, it has been 
ch::tcrmined that the cases of Chingol, Negritos-Tual, and Chupaca are 
representative of conditions in similar areas {Cajamarca low sierra and 
hh;,h sierra, and Mantaro low sierra, respectively). Their averages 
have thus been applied to the hectares for the additional 22 sub-
pro:j cct:s in Table XI II to give total output, increases in output, 
tot:al inputs, and net values of production with the Project. The 
case of Chicche, however, is somewhat a typical of the Mantaro high 
sierra, since in this particular case soil conditions are extremely 
ponr, there is a ~1reat deal of erosion, and slopes are steeper than 
in most other areas. Due to these conditions, Chicche requires 
hiqiE·r input costs--both with and without the Project--than is 
cor:s idered normal fo?" t1H= Mantaro high sierr.::.. Input costs were 
t:.h•?refore adjusted slightly downwards to arrive at what is considered 
a more typical situation for application to Mantaro high sierra sub­
pE;jects in Table XII. 

Global estimates (not the increases) of expenditures 
J>)l- s0ed, fertilizers and pesticides, and the amount of production 
crt.·di~ for these 3 items can be derived by applying the per hectare 
3.VErages of Chingol, Negritos-Tual, Chupaca, and Chicche* to the 
respective areas in Huancayo and Cajamarca. Average expenditures, 
t.d1ich represent the amounc of annual production credit needed, are 
shm.·n in Table XIII. 

Table XIV shows that totn.l gross annual output from 
these 22 sub-projects will amount to $9.4 million after the sub-projects 
arc· ful 1 y oprr.:it ional. Total increase in output will amount to $4. 9 
million. Ncl value of output is $7.2 million, an increase of $3.3 
milli,)P nvcr the "without Project"status. 

x Ii the case of Chicche, input requirements have been adjusted 
downward to more accurately reflect Mantaro high sierra conditions. 

79 ... 
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TABLE XI 

FARM INPUT AND OUTPUT VALUES AT FULL PRODUCTION FOR 

REPRESENTATIVE PROJEx::TS IN CAJAMARCA AND HUANCAYO REGIONS 

(DOLLARS PER HECTARE PER YEAR IN 1974 VALUES) 

* ** Output Input 
Market Costs of 

SUB- PROJECT Market Revenues Farm Production 
at Fann Gate Excluding Labor 

OIINGOL: (J ... ) 

With project $ 575 
Without project 241 

Difference 334 

NEGRITOS Tl:A.L: (H) 

With projert 248 
Without project 55 

Difference 193 

CHU PAC;\: (L) 

With project 753 
Without project 343 

Difference 410 

CHICCHE: (H) 

With project 540 
Without project 368 

Difference 172 I 
* Gross Sales divided by No. Has. in use. 

** Expenditures minus Family Labor. 

$ 122 
15 

107 

82 
9 

73 

211 
44 

167 

196 
70 

126 

:iO • ... 

NET 

$ 500 
217 

283 

166 
46 

120 

541 
298 

243 

344 
297 

47 



TABLE XII 

PRESENT, PROJECTED AND, INCRF.MENTAL NET OUTPUT VALUES AT 

FULL PRODUCTION FOR 22 PROJECTS 

(In us Dollars per Hectare) 

Present Net * Low sierra in Cajamarca $ 217 
Value of Output High sierra in Cajamarca 46 

Low sierra in Mantaro 298 
High sierra in Mantaro 313 

Projected Net* Low sierra in Caj amarca $ 500 
Value of Output High sierra in Cajamarca 166 
with Project Low· sierra in Mantaro 541 
(At Full Productionjliglt sierra in Mantaro 401 

Increase in Low sierra in Cajamarca $ 283 
Value of Output High sierra in Cajamarca 120 

Low sierra in Mantaro 243 
High sierra in Mantaro 88 

* Per hectare values are taken from Table XI in cases of 
Camaj area lowsi.arra and highsierra and Mantaro lowsierra • 
Mantaro highsierra_values are calculated using Chicche as 
a base, but adjusting input costs to reflect normal 
conditions. 



TABLE XIII 

COSTS OF SELEC'.&.'ED, ANNUAL INPUTS AT FULL PRODUCTION FOR 22 PROJECTS* 

(In U.S. Doliars at 1974 prices) 

CAJAMARCA LOW SIERRA 

SEEDS 
FERTILIZER 
PESTICIDES 

TOTAL 

4 1 900 has. at 
4,900 has. at 
4,900 has.· at 

4,900 has. at 

CAJAMARCA HIGH SIERRA 

SEEDS 
FERTILIZER 
PESTICIDES 

1 1 800 has. at 
1,800 has. at 
1,800 has. at 

$ 28/Ha. 
$ 58/Ha. 
$ 36/Ha. 

$122/Ha. ** 

$ 28/Ha. 
$ 37/Ha. 
$ 17/Ha. 

TOTAL 1,800 has. at $ 82/Ha. 

MANTARO LOW SIERRA 

SEEDS 
FERTILIZER 
PESTICIDES 

TOTAL 

5,900 has. at 
5,900 has. at 
5,900 has. at 

· 5,900 has. at 

MANTARO HIGH SIERRA 

SEEDS 
FERTILIZER 
PESTICIDES 

TOTAL 

3,100 has. at 
3,100 has. at 
3,100 has. at 

3,100 has. at 

$ 76/Ha. 
$ 93/Ha. 
$ 42/Ha. 

$211/Ha. 

$ 35/Ha. 
$ 58/Ha. 
$ 46/Ha. 

$139/Ha. 

TOTAL ANNUAL IN PUT NEEDS FOR 2 2 PROJECTS: 

= 
= 
= 

= 

= 
= 
= 

= 

= 
= 
= 

= 

= 
= 
= 

= 

= 

$ 137,200 
284,200 
176,400 

$ 597,800 

$ 
$ 
$ 

50,400 
66,600 
30,600 

$ 147,600 

$ 448,400 
$ 548, 700. 
$ 247,800 

$1,244, 900 

$ 108,500 
$ 179,800 
$ 142,600 

$ 450,221 

$2,440,521 

* Per hectare costs have been extrapolated from Chingol, Negritos-Tual, 
Chupaca, and Chicche Sub-projects. 

** Total costs correspond to total inputs "with" project in Table XI 
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TABLE XIV 

VALUES OF ANNUAL OUTPUT AT FULL PRODUCTION FOR 22 PROJEC'DS 

(In u.s. Dollars) 

GROSS VALUE OF OUTPUT: 

Low Sierra in Cajamarca : 4,900 has. at $575/Ha. = $2,817.,500 
High Sierra in Caj amarca: 1,800 has. at $248/Ha. = 446,400 

Low Sierra in Mantaro 5,900 has. at $753/Ha. = 4,442,700 
High Sierra in Man taro 3,100 has. at $540/Ha. = 1,674,000 

TOTALS 15,700 has. = $9,380,600 

INCREASE IN GROSS VALUE OF OUTFUT: 

Low Sierra in Caj amarca : 4,900 has. at $334/Ha. = $1,636,600 
High S~erra in Caj amarca: 1,800 has. at $193/Ha. = 347,400 

Low Sierra in Mantaro 5,900 has. at $410/Ha. = 2,419,000 
High Sierra in Man taro 3,100 has. at $172/Ha9 = 533,200 

TOTALS 15,700 has. = $4,936,200 

NET VALUE OF OUTPUT: 

Low Sierra in Cajamarca 4,900 has. at $500/Ha. - $2,450,000 
High Sierra in Caj amarca: 1,800 has. at $166/Ha. = 298,800 

Low Sierra in Mantaro 5,900 has. at $541/Ha. = 3,191,900 
High Sierra in Man taro 3,100 has. at $401/Ha. = 1,243,100 

TOTALS 15,700 has. = $7,183,800 

INCREASE IN NET VALUE OF OUTPUT: 

Low Sierra in Caj amarca : 4,900 has. at $283/Ha. = $1,3B6,700 
High Sierra in Caj amarca: 1,800 has. at $120/Ha. = 216,000 

Low Sierra in Mantaro s,·900 has. at $243/Ha. = . 1, 433, 700 
High Sierra in Mantaro 3,100 has. at $ 88/Ha. = 272,800 

TOTALS 15,700 has. = $3,309,200 

* . Per hectare values taken from Tables XI and XI.I. 
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Cost-Benefit Estimate fot· 22 Sub-Projects 

'l'ablc XV shows the costs for 22 sub-projects, by principal invest­
ment catt..•9ory, along with incremental net benefits as a result of the 
Project, phased over the expected 40-year life of the sub-projects. As 
in the case of the original 5 sub-projects analyzed, it is assumed that 
full benefits are reached in incremental steps -- 33% of benefits are 
reached in the third year, 66% in the fourth year, and 100% in the fifth 
year. Inputs and outputs have been derived from Tables IX, XII and XIII, 
and are based upon values extrapolated from the 5 sub-projects studied 
in detail. Since specific physical conditions, cropping patterns and 
yields will vary from sub-project to sub-project, both Project inputs 
and projected outputs should be taken to be representative estimates 
and in no way firm expectations. 

Using these figures, net present worth was calculated, using a 15% 
discount rate, and an overall benefit-cost ratio of 1.18 was reached. 
In and of itself this figure is of little value, since data used to 
derive it have been estimated. It is significant, however, in that it 
provides a basis for believing that refined sub-project analysis will 
demonstratP a Project which is consistent with an overall rate of return 
of over 15%. 
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BENEFIT COST 
RATIO: 1.18 

COSTS 
Investment Costs 

Fruit Trees 

Forestry 

'Farm Tools* 

Admin. and* 
Control 

Maintenance and* 
Repairs 

Extension* 

TOTAL BENEFIT 
INCREMENTAL NET 

TABLE XV 

PROGRAM OF INVESTMENTS AND INCREMENTAL NET BENEFIT FOR 22 ADDITIONAL SUB-PROJECTS 

0 

NET INCREMENTAL 
BENEFIT 

1 

$2,127,884 $4,255,768 

$ 244,294 

$3,309,200 .. 40 
(100% new production) 

$2,206,133 
(66% new production) 

$1,103,067 
(33% new production) 

2 

4,255,768 

1 332,879 

$ 45,240 

3 

1464,246 

$ 23,525 

4 

J 
464,246 

16,286 

5 6 4 

$ 464,246 

$126,671 40 

$ 72,384 40 

$213,000 40 

$ 73,384 40 

-$2,127,884 -$4,500,062 -$4,707,271 $129,857 $1,240,162 $2,359,515 $2,823,761----tJ.40 

*Costs are constant through year 40 
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5. Analysis of Credit and Fertilizer Availability 

a. Prospects for the Availability of Production Credit in Project 
Target Aroas 

Durin~1 197•1 the Agrarian Bank supplied $1. 28 million in produc­
t.ion crcdi ts to agr:.c·...t..i. ·:ural units in the Cajamarca Valley and $8. 90 111illion 
in the Mantaro Valiey. Estimated additional credits needed to finance seed, 
fertilizer, and pesticide requirements for lands developed under this 
Project amount to $.89 million for Cajamarca and $2.11 for Mantaro. Com­
bining credit needs for both valleys and compuring this figure to the amount 
of credit actually supplied in 1974, the relative increase in credit needs 
for the Project area amounts to approximately 30%. Put in this perspective, 
there can be little doubt that the Agi:arian Bank will be able to meet the 
increased demand for production credit generated by this Project. 

Four factors support the above conclusion. First, hiqh ranking 
officials of the Agrarian Bank have assured USAID that their general policy 
is to give preferential consideration to the development of siErra 
agriculture and, moreover, that they especially stand ready to provide re­
sources in support of priority MinAg development projects. Second, Ar­
ticle 10 of the new Organic Law of the Agrarian Bank (D.L 21227) authorizes 
$333.3 million in ca9ital for the six-year period beginning January 1, 
1')7G, \vhich represents a SO!b increase over that authorized in prior years. 
•rhird, Article 84 of tl)e above-cited ~_aw establishes the Special Operations 
Fund (SOF), amounting to a.pproximateJ"" $100 million, which has as its 
~=-rimary purposes: 1) to rehabilitate irrigated lands on the coast and in 
the sierra and 2) to establish forestry plantations for protection and 
conservation of watersheds. Fourth, credit requirements generated by this 
Project will come on-stream gradually over a five-year period. Bank rep­
resentatives also maintain that the relatively low levels of financing made 
available in the Cajamarca and Mantaro areas are largely due to a lack of 
loan a?plications and do not reflect a shortage of available reso"L.:ces. 
They attribute the low level of applications to a lack of sufficient ex­
tension personnel to assist farmers in identification of improved practices, 
credit requirements, and in completing the necessary loan applications. 
Extension servicessipported under this Project should stimulate producers 
to request the credit necessary to maximize returns. The Bank in turn has 
the flexibility to reallocate resources to the Project area based on in­
creases in loan applications. 

b. Prospects for the Availability of Fertilizer 

Peru is e~pected to be self-sufficient in nitrogen fertilizer 
by the end of 1975, with the new plant at Talara expected to produce over 
75,000 MT of urea annually by 1976 and with other sources producing another 
26,000 MT. The situation also appears encouraging for phosphates, with the 
Bayovar plant expected to produce 240,000 MT of phosphate by the end of 
1977, compared to a consumption level of 20,000 MT in 1974. The Bayovar 
plant is also expected to produce sufficient potassium eo meet projected 
needs. 
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Inter.nal distribution problems have been serious in the past, 
especially in the sierra region, owing to lack of sufficient. storage 
capacity, transportation facilities,, and retail outlets. The GOP has taken 
steps to .remedy the situation by creating a new state fertilizer market­
ing agency, ENCI, charged with coordinating fertilizer sales according to 
regional requirements and constructing storage and marketing facilities. 
At present ENCI operates storage facilities with capacity for 300 MT in 
Cajamarca and 4,000 MT in Huancayo. The GOP has allocated approximately 
$6 mill ion to ENCI for the 1975-76 biennium for construction of additional 
facilit.i(•s. Storage capacity will be expanded by 1,500 MT in Mantaro and 
700 MT in Cajamarca by August of 1977. USAID has concluded that ENCI has 
the ca!:'ncity to ensure sufficient fertilizer supplies to meet Project needs. 



c. social Analysis 

The social impact of this Project is potentially very great, as 
the Project will affect the p~rticipating farm fa~ilies at virtually every 
step of implementation. Farmerc: have been, and will continue to b~ con­
sulted regarding potential sub-project sites; they will be requi~ed to 
orgnnize into local Irrigators• Commission prior to sub-project construc­
tion; they will contribute unskilled labor in the construction of works; 
they will be expected, under the direction of their Irrigators• Conunision, 
to cperate and maintain the new irrigation syt'·' .:"'lls, .and to pay their water 
(_!UOta and tariff obligations; and they will be urged to participate in 
technicc..l assistance programs to improve their efficiency of water use. 
In this Project, then, where direct farmer particip.ation is so essential 
to Project implementation and achievement of Project purposes, a full 
analysis of socio-cultural feasibility and impact must be an integral 
element in determining over-all Project f.::!.::lsibility. 

The farm families who will be involved in these Project activi­
ties are those living and farming in the areas to be be.nefitted by 
scl0cted sub-projects. In general, these belong to the universe of the 
Peruvi~n rural poor -- small-scale farmers and their families, living in 
the sierra, who depend almost exclusively on low-level ag1icultural 
production for their meager incomes and limited employment opportunities. 
Such families have increasingly been the object of priority GOP programs 
(such as the Agrarian Reform), consistent with the Government's str01,g 
commitment to social justice which is stAted in terms of equalir.y of 
access to land, employment, and other economic resources. In addition, 
more GOP investment resources have recently been allocated to the sierra 
farmers, as the production inefficiency of small-scale sierra farmers 
is now seen as an important bottleneck to increased food production in a 
country whose food import requirements have increased significantly in 
recent years. 

In the Project areas of Cajamarca an~ Mantaro, these families 
typically have an annual per capita income of approximately $175. Ir 
Mantaro, the average family land-holding is 0.7 has.; in Cajamarc:;i, 2.0 
has. much of which is not now suitable for food cropping. These farm 
families are generally members of some agricultural enterprise, be it a 
CAP, SAIS, or corr.~nidad, although may retain individual title to all or 
part of their formerly-owned agricultural lands.* Educational and medical 
facilities are few and concentrated in small population and comrnercialcenters, 
which are often distant from many of the rural farmers. Even these fa­
cilities are considerably less in number and quality than those in the 
rural areas on tl1~ coast; they typically consist of a small medical clinic 
staffed by one part-time para-professional and an untrained assistant 

* Most recent Agrarian Reform legislation (Amendment to D.L.120136) 
permits a maximum of individually-owned land of 30 has. in the 
sierra. Furthermore, as a matte1: of practice farm families or­
ganized in cooperatives generally retain between .5 and 1.0 
hectare for production for household consumption. 
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or a small primary school in which one teacher manages several primary­
level classes. 

Despite the efforts of the Agrarian Reform, migration is an 
increasingly frequent p<'.ttern in both Cajamarca and Mantaro, owing to the 
severely limited economic opportunities in these areas. In Cajamarca, 
the dominant pattern is one of seasonal migration, in which t.1e male head 
of th0 household and frequent!:· one or two of his sons will tr 'ivel to the 
coastal departments of Lambayeque and La Libertad to harvest the rice and 
sugar crops, returning again to their villages after the harvest. It is 
reported*, however, that this pattern is one dictated only by economic 
necessity; che farmers' stated prefer2nce is to remain in their villages 
throughout the year if they could find economic opportunities obviating 
the need to migrate. 

Permanent migra~ion i&.nevertheless, a major demographic factor 
in c.:ja.marca. According to a 1973 Government study,** the cajamarca sub­
region (principally the valley lands) witnessed a permanent out-flow of 
150,000 migrants over the most recent 11 years, or 13,600 annually. The 
option of permanent out-migration is, moreover, becoming increasingly 
attractive to even more remote areas in the region,*** as the population 
pressure on the land increases and soil fertility decreases. 

Migration is even more significant in Mantaro, where the 
proximity to Lima and ease of transportation facilitates travel. Per­
manent migration to Lima from Mantaro is the mosf: widespread pattern, 
although it is reported*** that many of these would-be permanent migrants 
eventu,1lly return to their villages owing to the high cost of living in 
Lima. Mzintaro is also a center for permanc!lt in·-migrants from more ru::::al 
~nd paorer sierra regions -- e.g. Ayacucho and Huancavelica -- who are 
attracted by the more urbafiized area of Huancayo, and the associated 
economic opportunities. 

There are .c::.lso ppportunities for seasonal migration, although 
less so than in Cajamdrca. During January-March, farmers will migrate to 
assist in the harv2st on nearby coffee plantations. Nearby mining opera­
tions clso offer altP-rnative, very highly-paid, work opportunities for day 
labor. 

* ReporL financed by USAID/Peru, Estudio Social de Pequefias Irriga­
ciones en la Sierra: Cajamarca y Mantaro, by Alfonso Chirinos A. 
and Otto Flores Saenz, 1975; and related conversations with the 
authors. 

** An~lisis de la Sub-Regi6n de Cajamarca, O~icina Regional de De­
sarrol lo del Norte; cited in MOA, et.al, Estudio de Diagn6stico 
Socic-Econ6mico del Area de Influencia del Proyecto Piloto 
Cajamarca-La Libertad (Cajamarca-Cajabamha); Cajamarca, 1974, p.3 

*** Chirinos and Flores, op.cit. 
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The socio-economic profile of the target farm families, then, 
is one of (1) severely limited employment and income opportunities owing 
to their ultimate d1.'pendence on agricultural production from small plots 
of m.·rginal l.:1nd, le~ding to (2) consistently low standards of living (in 
~111 c.-iscs below the national average), and consequent (3) . widespread 
ec0nomically-motivated migration in an attempt to escape the severe 
employment and income constraints. By increasing, through improved water 
and land use, the tot3l amount of land suitable fox.productive crops and 
pasture, and the production potential of that land, the proposed Project 
is designed to alleviate these constraints on income and employment, 
improving the standard of living in Project areas, and thereby reducing 
the motivation for migration. 

The socio-cultural feasibility of this Project rests c:·! 3 key 
issues: the incentives to the far!llers to participate in Project activi­
ties (such as sub-project construction), the individual farmer's 
capability to use effectively and efficiently the newly-available water 
and land resources; and the organizational capacity in the sub-project 
areas to administer an irrigation system, including control and measure­
ment of water use, operation and maintenance, and collection of war.er 
charges. 

To approximate, as available time, resources, and data permitted, 
.ln anc.lysis of the socio-cultural feasibility of the first 5 selected 
sub-projects, Peruvian socXlogists* conducted a study (previously cited) 
of sub-project areas in Cajamarca and Mantaro, drawing on currently 
available data and relevant written reports, as well as an interviews 
with local leaders and farmers who would be benefitted**· 

In general terms, it was found that the farmers in the sub­
project areas showed great interest in the proposed irrigation works, and 
were fully aware of the potential economic benefits which would accrue to 
them as a result; farmers routinely cited the additional land area which 
could be farmed as well as new, more productive, cropping alternatives. 
Their understanding 2nd appreciation of the benefits of irrigation, founded 
on many gen8rations of dependence on scarce rainfall and limited irriga­
tion water, enabled the great majority to recognize immediately and 
respond enthusiastically to the inherent economic incentives to participate. 

* Alfonso Chirinos and Otto Flores, currently associate professors 
in the Department of Social Sciences at the National Agrarian 
University, La .Molina, Lima, Peru. 

** In Cajamarca, interviews were held with 19 leaders and 35 farmers; 
in Mantaro, with 16 leaders and 34 farmers. Interviews were not 
drawn from a random sample, but an attempt was made to interview 
farmers whose lands were at varying distances, and who would thus 
reap differential benefits, from selected sub-project sites. 
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Cons·:qucntly, it was concluded tha.t strong motiv<ition und economic. 
intert•st in the selected sub-projects inde·~d existc-d among the local 
fanninq communi tiL's. 

'rhis mottv.:ttion was enthusiastic in all but two communities 
studied. One of these is Negritos, in Cajamarca C:>ne of 3 communities 
which will benefit from the Negritos-Tual sub-project,, which does not 
~t present have .:iny irrigation on its lands, which are currently in use 
as pasture. Lacking experience in irrigated agriculture, it can be 
exP,ected that the farmers can not readily ant:icipate the benefits which 
can accrue fr · ' it. The local leaders in Negritos, more experienced, 
were, however, much more interested in the sub-project, noting that with 
irrigation, some of land now in pasture could be put into "rye•grass". 

The relative lack of interest in Negritos is not expected to 
be a continuing problem in sub-project implementation given, first, the 
interest expressed by th~ local leaders, and second, the involvement 
in the sub-project of the community of Tual, which is characterized by 
extremely high farmer initiative. 

The second conununity which showed relatively less interest in 
a selected irrigJtion sub-project is that of La Huaycha, in Mantaro. 
Ld Huaycha is considered the most traditional Mestizo area in the Mantaro 
~cgion, although in recent years it has turned increasingly to more 
modern, coast-oriented, influences. Land in La Huaycha is almost ex­
clusively devoted to pasture, and some of the local farmers do not 
inm1ediately see the potential in irrigated agriculture. There is con­
siderable out-migration from the area owing to the population increase 
on a static amount of productive land. If the farmers can be convinced 
that irrigation can open up new lands and new production alternatives, 
providing more employment, interest in the sub-project among the local 
leaders could be aroused. This will be a priority task for the DGA re­
gional staff (including a Project-financed social scientist staff member), 
facilitated by careful instruction, in collaboration with conununity 
leaders, of local farmers using the example of the benefits nearby com­
munities have reaped from irrigated agriculture. This task will un­
doubtedly have to precede any sub-project constructioD. 

Given considerable farmer interest in sub-projects, incentives 
to participate in Project activities can be logically derived. For 
purposes of Project design, the Project Development Committee was 
particularly interested in establishing the minimum_jornal (daily wage 
for unskilled labor) which would be required to assure contribution of 
l~bor by farmers. While most of the corranunities expressed a willingness 
to contribute their labor for no pay, the Committee and the DGA decided 
to provide under the Project for a minimum payment to local labor*. To 

* In Tual, where local farmers are currently building an ir~igation 
canal with oo financial or technical help (CARITAS is donating food),· 
the farmers indicated that they would gladly work on a sub-project 
with no pay; but in this case, they continued, the system would be 
"theirs", and they would not then feel obliged to pay water charges. 
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establish the minimum desirable jornal to be paid, Chirinos and Flores 
compared the officia.l GOP-determined iornal for each area with past 
going rates being paid by ~~her agencies or local employers for com­
parc.ble work. Table I shows the current (at both official and going 
rates) jornal in sub-project areas, and those proposed as a minimum to 

assure full farmer collaboration in sub-project construction*. These 
rates are proposed not only with the objective in mind of ensuring 
consistent availability of labor to complete sub-project construction 
efficiently, but also that of maximizing, within reasonable limits, the 

income and employment effects of the Project**· 

In terms of the individual farmers' capability to use water 
effectively in order to achieve production, income, and employment 
objectives of the Project, it was found in all communities that had 
prior experience with irrigated agriculture such experience was and 
continues to be highly succes~ul, within the technical limitat_;_ons 
of unsophisticated, often poorly designed, water delivery systems. 
Individual farmers' perceptions of the efficacy of different forms of 

irrigation are well-developed. While in some areas even the technical 
subtleties of efficient water distribution and application are appreciated, 

it is nevertheless clear that farmers in most areas will need considerable 

training in improving efficiency of water use, particularly in on-farm 
watL'r application practices. In all such cases there exists strong 
support for this kind of training among the farmers, who have indicated 
their willingness to le3rn more about improved irrigation methods 
whic~ in turn, indicates a sufficient understanding of irrigation 
agriculture that they are at least aware of its technical subtleties 
and their potential for maximizing profitability. 

A critical social pre-requisite to Project success --in terms 
of both implementation and achievement of objectives-- is adequate 
organizational infrastructure in the communities to establish a socially 
viable local Irrigators' Conunission to participate in sub-project 

*These rates appear high, relative to official jornal rates; but 
assuming a significantinflationary effect over the life of the 
Project, they may, in fact, be quite realistic. In any event, these 
are proposed rates, and will be subject to review and revision by 

the MOA. 

**While the option was considered of reducing the financial inputs 
required by the Project by paying part of the jornal in food, the 
Committee, in consultation with the DGA, rejected it due to the 
variability of success of this form of payment in Peru and the 
inherent added administrative burden, in terms of distribution, it 

would impose. 
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TABLE I 

CURRENT AND PROPOSED DAILY WAGE RATES 

* Proposed 
current 

W/out Food With Food 

S/. $ S/. $ S/. $ 

43.00 0.97 

1. Negritos-Tual 70.00 1.59 50.00 1.10 

(25.00) (0.55) 

43.00 0.97 

2. Chingol 90.00 2.04 70.00 1.59 

- (70.00) (1.59) 

3. Chupaca 66.00 1.50 
90.00 2.04 70.00 ·1.s9 

(70.00) (1. 59) 

4 • La Huaycha 66.00 1.50 
100.00 2.20 80.00 1.81 

(80.00) 1.81 , 

66.00 1.50 

5. Chicche 100.00 2.20 80.00 1.81 

(80 .. 00) (1. 81) 

* Offici31 jornal rates, established by Department pursuant to legislation, are 

given first. Rates given in parentheses are those currently or recently paid 

in sub-project areas by other employer~ or are inferred from sub-region i·.come 

data. 

source: Chirinos and Flores report, Estudio Social de Pequefias Irrigaciones en 

la Sierra: Cajarnarca y Mantaro, 1975. 
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construction, and to carry on operation, maintenance, and administrative 

functions associated with the irrigation systems. In all those communi­

ties with some existing irrigated agriculture, experience in communal 

work construction, water use supervision, and routine maintenance is 
both extensive and highly successful. Several communities have recent 

or current eXPerience in building their own irrigation works with 

minimum (or ntj outside assistance. 

In Tual, for example, 8 km. of canal have been constructed 

by f~-.rmers of surrounding communities (including a significant 

p.:rticip~-ltion by farmers from Negritos*); this project was begun on 

their own after waiting 2 years for a favorable GOP response, in the 

form of technical assistance and machinery, to their formal request. 

Chingol's 3 canals, which make up its entire irrigation !letwork, were 

built by the members of the newly-organized production cooperative 

using plans drawn up by the former hacendado. 

Last year farmers in Chupaca repaired a badly eroded section 

of c: canal and have organizeC. work groups to enlarge other aanals. With 

SINAMOS assistance, 200 farmers ln Chicche have been alternating work 

shifts over the past 3 years to build a canal planned 5 years ago. 

The indigenous sbrra communal ethic is apparently still strong, and, 

more important, supported by efficient and effective social 

organization norms. 

Such organizational infrastructure is we.:·.k in the sub -

project are .. 1 of L.:o. Huaycha. While ther:.= is reportedly a rebirth of the 

trddition of communal work "here with the recent creation of groups to 

build schools and clean streets, the interest is strong only among the 

local leaders. More0ver, this area is composed of two comunidades 

(recognized 11 indigenous corrununities") which have c.n outstanding dis­

ctgrcement over farming rights to land which lies between them and which 

would be affected by the selected drainage sub-proiect. This is 

potentially a serious obstacle to cooperation between the two comunidades 

and will undoubtedly require the DGA'a special attention to effect its 

resolution (possibly in the form of a compromise backed by government 

officials) prior to sub-project implementation. 

A second potential problem in inter-community cooperation is 

a rivalry between Negritos and Tual. Both formerly independent comu­

nidades --Negritos with 120 families and 14,375 has. (mostly in marginal 

pasture) and Tual with 180 families and 2,200 has.-- Negritos was, in 

June, 1974, adjudicated to Tual under the Agrarian Reform and incor­

porated into a loose confederation of communities {specifically, a 

SAIS). The farmers of Negritos resent the implied loss of independence 

(although it is largely nominal) and the fact that they were not con­

sulted prior to the decision, and consequently they resist the idea of 

* on the day the wor~ site was visited by the sociologists, 65 people 

were ut work, including 30 from Tual and 15 from Negritos. 
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cooperation with Tual. However, as indicated above, farmers from 
Negritos ure already working· with those from Tual on a canal, and 
it is expected that this number will increase, as, over time, the 
resentfulness directed toward Tual subsides. In sub-project imple­
mentation, however, special care must be taken not to exacerbate 
this potentinl conflict. 

In projects of this sort, there is always potential for 
conflicts arising from changes in the distribution of power and 
p rticipation within and among the communities involved. In general 

terms, it is expected (as described above) that for purposes of 
this Project, conflicts between and among communities will be few and 
manageable. conflict within communities, however, will certainly 
urise, as they have in the past and will continue to lonq after the 
Project. These typically relate to use of an differential benefits 
from irrigntion water. A common problem is unauthorized use of water, 
wlwn individual farmers divert more than the allocated amount of 
water from a canal for their own use by making a hole in a distribu­
tion canal or widening a diversion canal. Such problems are invari• 
ably brought to the attention of the local Irrigators' Commission, 
or, in some communities, a "water judge" , and corrective action is 
taken on b<"_h.alf of the community. This procedure is reportedly well­
est.'-blished in the nonns of the local communities. 

Another source of conflict is the distribution of the 
benefits of irrigution water, which in the past has in ariably been 
in favor of the status quo; those benefitted farmers with extensive 
land or rich soils will be benefitted disproportionately more than 
those with little land and poor soils*. To a great extent, ~.:his 

bias2d distribution is inevitable in irrigation projects, where the 
area to be benefitted by each project is defined on technical, not 
social welfare, grounds. This kind of social conflict will, however, 
be less pronounced in those instances where the sub-projects benefit 
cooperatively-owned or communally- farmed land parcels. In any case, 
it must be expected that these potential problensare largely outside 
the control of the Project, and that the responsibility and capacity 
for their resolution lies primarily within the loc2.l communities, where 
a strong communal ethic and effective community organization will serve 
to reduce social conflict to manageable proportions. Furthermore, 
since DGA and Zonal officials will coordinate closely with the f&rmers 
to establish Irrigators' Commissions and to organize a construction 
st~ff and work schedule prior to construction of each sub-project, 
such problems will surface and be confronted in the initial stages of 
sub-project implementation. Based on conversations with several 

* This was explicity cited to be the case in Chupaca, where one 
farm family owns 16 has., many times more than the average 
land-holding in the area. 
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social scientists experienced in similar projects, the Project Development 
Committee is confident that these problems, since they will be identified 
and confronted promptly, will be manageable owing in great part to the over­
riding importance of and economic interest in irrigation, which is a power­
ful motivation for their resolution by the committee. 

The impact of the Project on Peruvian women is expected to be significant, 
insofar as women are highly active participants in the sierra agricultural 
se~Lor. The basic economic unit in the Project areas of Cajamarca and Ktntaro, 
as in the rest of the sierra, is the farm household, in which women play signi­
ficant roles in providing additional labor when required, in marketing produc­
tion, and in managing the household economy. By expanding the area of culti­
vated land and increasing production, the Project will necessarily expand the 
scope of these traditionally female roles, iacreasing the economic participa­
tion of women and consequently, their con tr it ution to development in the rural 
sector. 

A corollary impact of the Project will be to integrat~ women more fully into 
the national economy. As active and integral participants in the basic economic 
unit in the sierra agricultural sector, women will accrue the economic benefits 
of increased production and consumption and increased employment and income 
opportunities expected under the Project. Moreover, as women are less likely 
to migrate out of the sierra than their male counterparts, improving the 
viability of the sierra economy under this Project will have a relatively 
greater positive impact on female beneficiaries. 

In the course of Project implementation, Mission and DGA staff personnel will 
ensure that woman's participation in sub-project implementation will be maximized. 
This will require assurances that female farm-operators will not be discriminated 
against in the establishment of Water Users' Associations, the organization 
of construction and operation and maintenance work groups, access to credit, 
and participation in training and on-farm technical assistance programs. 
Since female farm-operators are not a rarity in the Peruvian sierra, ensuring 
their participation in the Project equal to that of their male counterparts 
should not require radical changes in awareness, procedures, or institutional 
structures. The Peruvian Government, moreover, has taken a strong public 
position supporting the recognition of women's traditional contribution to 
Peruvian socio-economic life and encouraging the expansion of women's active 
participation in the economic development of the country. The Mission can 
expect to receive the GOP's full support in its efforts to maximize women's 
participation in this Project. 



o. p,~ucv Analysis 

l. The National Four-Year Development Plan (1975-7t~) 

and GOP Investment Budgets 

Tho current GOP National Development Plan, issued 
in June 1975, highlights key d~velopment policies which give strong 
policy support to the objectives of this Project. First, the Plan gives 
great weight to the importance of further developing the country's water 
and land resources. As one of the two major policies under the general 
rubric of 0 Multisectoral Policies Fundamental to the Organization of 
Economic Space", the Natural Resource and Environmental Policy cites 6 
priority objectives, 2 of which have particular relevance to this Project: 

Intensification of activities related to the evaluation and 
rational use of renewable resources as well as non-renewable 
resources. 

Preferential utilization of soil, water and wildlife resources 
for satisfaction of domestic needs, particularly those of food 
conswnption. (p.18) 

Two of the 8 priority policies stated for the Agr~rian Sector 
an~ directly supported by Project activities: 

Intensification or: programs for the use, conservation, and 
protection of water, soil, and natural pasture resources, to: 

(1) improve systems of capturing, distribution, use and control 
of surface and subterranean water; 

(2) bring into production and rehabilitate land with erosion, 
salinity and drainage problems, fostering appropriate 
cultural practices to guarantee their conservation; 

(3) accelerate forestation programs in the sierra, as well as 
the rationalization of the use, management and conserva­
tion of natural pasture. 

Establishment of priority to drainage and small irrigation 
projects in the coast and the sierra •••• (pp. 33-34) 
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Similarly, included among the policies for the Fcrestry Sector :.s 
"the rational exploitation of natural forests ••• intensifying forestation 
activities, fostering the maintenance of ecological equilibrium, inte­
grating harmoniously the potential of the zone with the development of 
agriculture •••• {p.34) 



The National Plan also places high priority on investments with 
short-term returns, on those which increase domestic food production, 
and on those which are aimed at a decentralization of economic activity. 
Priority will be given to: 

The allocation of resources to new projects of short maturity 
.•• (and to) those oriented to achieve decentralization of 
economic activity (p.20) 

new projects of short maturity, in particular, those designed 
to increase food production .... (p.34) 

It is clear, then, that this Project fits well within the National 
Development Plc-n, and, as such, should receive strong support and high 
priority within the GOP's overall investment program. 

Moreover, rece~1t policy actions indicate that the sierra is receiv­
ing increasing priority in allocation of investments in water-and land­
use projects. 

This increasalpriority is reflected in part in the re-organization 
of the General Directorate of Water Resources. This re-organization, 
by creating the General Directorate of Irrigation (DGI), separates out 
the responsibility for plarming and implementation of large-scale pro­
grams requiring complex engineering works and permits the DGA to concen­
trate its efforts and resources on watershed management and formulating 
and implementing water use policy. 

Supporting evidence of an incipient shift in GOP priorities from 
large-scale, coastal irrigation projects to smaller-scale irrigation 
improvement, soil conservation, and reforestation, especially in the 
sierra, is shown in the following tabulation which presents the 1973-
74 and 1975-76 combined operating and investment budgets for selected 
programs and projects: 

PROGRAM 1973-74 1975-76 

1. Improvement of Irrigation 
Infrastructure in the 
Sierra 9,000,000 20,000,.000 

2. Large'.'""scale Coastal 
Irrigation Projects (Maj es, 
Tinajones, Chira-Piura) 5,403,790,000 6,104,050,000 

DGI 
3. Budget of the DGA 197,367,000 302,924,000 



Item # l of the tabulation indicates a greater than two-fold 
increase in the budget earmarked for the irrigation improvement project, 
the one to which the present loan proposal contributes most directly. 
Item # 2 indicates that expenditures for large, on-going irrigation 
projects were only increased by slightly more than 10 percent between 
the 1973-74 and 1975-76 budget periods, showing a leveling off this 
category of expenditures as compared to previous years. Simultaneously, 
Item# 3 shows that the DGA's budget was increased by over 50 percent 
for the current biennium. The DGA's function, as detailed in Part IV A, 
is to evaluate(in collaboration with ONERN) resources for all major 
watersheds, plan their exploitation and conservation, and implement 
development programs. At present the latter programs emphasize develop­
ment of the sierra segments of the total watershed system. Moreover, 
much of the investment budget is eannarked for activities relating to 
improving existing systems of irrigation and conservation. 

In more concrete terms, the DGA's total 1975-76 action plan calls 
for basic studies of irrigation improvement projects involving 800 Km. 
of canals effecting irrigation of over 300,000 has. The 1975-76 budget 
(written in early 1974) anticipated installation of 40 Km. of canals 
affecting 1,000 has. during the two-year period, representing only a 
mcx::lest contribution toward the goal. However mcxlest this initial step, 
the relative increase in the investment and operating budgets for this 
agency signals a new emphasis on improving the efficiency of existing 
irrigation systems, conserving soil and water resources, and systematic 
planning of watershed development in the sierra. 

The investment budgets thus confirm the public statements of high­
level GOP officials who have, in television addresses and official 
press statements, strongly endorsed shifting priorities away from large­
scale, coastal irrigation schemes and increa2ing the focus on improving 
water and land use in the sierra. 
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2. Major GOP Measures Affecting Water and Land Use 

Annex VIII lists those GOP statutr·s llVhich have re­

h'v~mc1.' to the Lo..in Project. These, together with their respective 

imph'mr·ntinq regulations and the decisions of the Agrarian Courts, al­

ready constitute a substantive body of law which comprises the statuto­
ry boundaries of and legislative support for activities related :o this 

rrojt.'Ct. ·rhe various legal measures should not be construed ind)vi­

dually but rather as parts of a whole, not yet complete, the primary 

,\im of \d1ich is to shift power over basic resources away from special 

inter0st groups and gradually transfer it to the users. The fundament­

al conc~pts of the legislation seek social justice for small-scale 

f anners, both those grouped in associative enterprises as well as those 

farming individually, by assuring that land, water, credit and technical 

resources are distributed acco:i::ding to the needs of the users. 

While all of the legislation is significant, there 

are 5 laws which form the core of the GOP's thrust and provide the 

direction for the radical changes it seeks. It should also be made 

clear that the Government is receptive to changes in these laws as ex­

perience is ac(!Uired. Thus, this legislation is, as is the entire Re­

volutionary process, subject to incremental and progressive adjustments 

whi..::h respond to structural and policy changes and to acquired experience. 

The legislative cornerstone is the Agrarian Reform 

L.i.w (Occree Law No .17716) which established the process for expropria­

tion of lands and their transfer to farmers, organized in a wide range 

of ~sso~~ativc enterprises. The other pieces of legislation are close-

1 y r\.' Lited to this fundamental me.:"tsure. The WJter Resources Law 
(Jecr1._•e Law No. 17752), as discussed in PartIII E 2, rescinded all 

privdte rights to water resources, placing these in the control of the 

Govern .. ment. As with the Agrarian Reform Law, the fundamental concept 

is social -- to make water available to users according to their needs. 

The Law establishes mechanisms to assure that these scant resources 

are fully utilized when available, and are not subject to loss, waste, 

and contamination. Under the Law, local users are obliged to organize 

into Water Associations {Juntas de Usuarios) and Irrigators' Commissions 

(Comisiones de Regantes) which have been given responsibilities and 

rights within their respective valleys and Irrigation Districts. These 

organizations exist as a means of attaining more effective control and 

efficient use of water, through constant education of the users, super­

vision of infrastructure and irrigation practices, and coordination 

with local Government agencies. The Law also provides that farmers 
will discuss their Crop Cultivation and Irrigation Plans, either as 
individuals or as an associative unit, with a local irrigation techni­

cian to match consumption demands for irrigation water with its pre­

dict...:d availability. But to benefit from this provision of the Law, 

the farmer must maintain his irrigation infrastructure in operating 



coudition ~ind pdy his t,u-iff and quota obligations. 

While the Agrarian Reform Law, mentioned above, 

provided a ne~ framework for small farmers to organize themselves eco­

nomically, it left a substantial nwnber of that group without such a 

structural basis. To fill this gap, Decree Law No.19400 was promul­

gated, providing disenfranchised and landless peasants with the oppor­
tunity to integrate themselves into local leagues and federations to 
which the Government would give priority in allocation of resources, 

and an eventual voir.e in local government.* The process of educating 

f anners in better uses of water and in maintenance of irrigation in­

frastructure, and developing his awareness of greater responsibilities, 

is made more efficient and feasible by their association. 

However, the magnitude of these changes has fre­

quently created c~nfusion among the farmers. The implementation of 
som<.~ of these measures, particularly those which resulted in expro?ria­

tion of land, cattle, and other chattels, gave rise to legal dif f i-

cul ties and even more significant, to clashes between the old and the 

emerging power structure. The rapidly changing situation often found 

farmers devoid of sufficient financial and management resources with 

which t~1 assume their new responsibilities. In other instances, they 

found their efforts effectively blocked by the personal interests of 

the former owners. As a partial measure to assist local governments 
to implement all these laws, the Government, through Decree Law No.18896, 

created the National System for Social Mobilization (SINAMOS) • This 

organization has since 1971, assumed the functions of both political 
mobilization of the rural and urban population in support of GOP poli­

cies (particularly, in the rural sector, of the Agrarian Reform) and 
technical assistance in conununity development infrastructure projects; 

scores of young promoters doubled as teachers, agriculture extension­
ists, construction supervisors, and ombudsmen. Although SINAMOS has 
been severely criticized especially for its occasionally forceful, 
politicized, and unsuccessful attempts to assume control in some rural 

areas, it is generally conceded that it provided a valuable technical 

contribution in many areas to economic development pr0jects. SINAMOS 

is currently under complete reorganization, and it is expected that 

it Kill be refocussed to concentrate on its technical function. 

The reorganization of the Ministry of Agriculture 

throuqh Decree Law No.21022, is also considered a significant bench­

mark in providing greater field support to the rational use of water 

resources throughout the country. The Law establishes a new Directorate 

(DGI) to administer the numerous large-scale irrigation projects in 

* After 18 months of making and approving applications, there are 
about 18 departmental.federations, hundreds of leagues, and a 

National Confederation. This latter organization looms as the main 

political force of campesinos. 



~xccution in the country, allowing the DGA to conccntrat"' its efforts 
l'>ll sm.1l l nll*.tl p1·ojccts. The L,\\\* .1h•o provide!1 addithlnal q\M lifiod 
l••1.•hnki.m~• l..:l fh·ht o(fic"'s, Sl'ttin9 up rc9io1Ml of ficl'~ of both the 
rx;,, .1mt ncwc, and increases its biennial budget ulloc._1tions. 

The Ministry of Food, established in January 1975, 
through Decree Law No.21169, followed the example set by the Water 
Law and recently created local Product.ion Committees, which work in 
coordination with the Water Users' Associations in reviewing and pro­
viding technical support to those cultivation plans under which pri­
marily foodstuffs are produced. 

Two other measures which are designed to reinforce 
the social objectives of the GOP are the Social Property Law (Decree 
Law No.20598) and the reorganization of che Agrarian Development Bank 
(Decree Law No.21227). 

The former provides for organization of workers 
as managers of their enterprises in a financial structure wrich pro­
vides them with the initial capital management, and other inputs 
necessary to start or operate sm<tll business. The Law also offers 
incentives such as housing, equity building for pension plans, etc. 
to encourage participation in the Social Property Sector, which is, 
~ccording to GOP policy, to become t~e most bnportant sector in the 
Peruvian economy. While it is difficult to predict the implications 
of Social ·_·roperty for rural agricultural enterprises, it is likely 
that Social Property will be particularly encouraged in the establish­
ment of agro-industry. 

The Law which reorganized the former Agricultural 
Development Bank into the Agrarian Bank provides a much more signif i­
cant capital outlay and greater autonomy to its branch and zonal 
agencies. It also provides powerful ince~tives to farmers to organize 
into associative enterprises rather than to continue to farm indivi­
dually-owned lands, by giving preference to these organizations in the 
Bank's lending. Individual farmers who are grouped into Juntas de 
Usuarios are considered, pursuant to supreme Resolution No.0749-74-AG, 
"organized", and are given the same preferential lending tenns as 
selected associative enterprises. 

ioo;. 



E. _Project &idget Analysis 

1. Source: Allocation \lf Pr<:>jl."ct Funds 
($000) 

P~oject Activities SUb-Total 

SUB-PROJECTS 

Infrast1:ucture 
-- 5 analy4:..'tl sub-projects 
-- 22 identified sub-projects 
Land Development - 27 sub-projects 
-- land-shaping, protective 

af fores tat ion 
Development of Tree Crops 

fruit 
-- other 

Sub-'l'otal 

Cont:il'!gencies at: 16% 

T'O'l'AL 

CREDI'r !-'UNO - on-farm Improvements 

TECHlUCAJ_, ASSISTANCE PROGRAM 

t~dv isory Services to DGA 
-- 2 long-term advisors/24 mm each 
-- short-term advisors/15 mm total 
Suh-Proj~ct Implementation 
-- 3 Peruvian (PhD) advisors to study 

teams/24 mm each 
On-farm Technology 

1 agronomist/24 I!Ull 

-- 1 extension specialist/24 mm 
-- short-term specialists/15 mm total 

Training 
short-term visits/24 mm 

-- degree training/2 pple. 

3, 70~1 
4,300 

SOOJ 
Soo 

Total A.l.D • GOP 
. I 

' 
• l: 

't 
I 

, I 

s,poo . ' 5, 910* 2,090 t I 
It 
I. 

. I 
2,800 

It 
l, 900* 900 : ~ 

' 
I'. 
'' I 

1,000 : i 350 650 . ; 
!I 

11,8 00 
I 

d 8,160 
~ ~ 

3,640 

~ , 
~ ~ 

1,935 950 985 

; 13,735 :i 9,110 4,625 

=========*~=======r====== 
i; l 

'. 3 I 000 ! 11, 000 ! 2 I 000 

~========~t=======~======= 
I I 

' I 
I 

', . 
I 

' 
485 255**i 230 

85 85 

190 190**· 

155 100** 55 
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trrainin9 Equipment 
Wc.tcrshcd Planning Studies 

{incl. socio-economic evaluation 
of Projl'ct) 

'l'O'l'J\L 

RBGIONAL AND ZONAL OFFICBS *** 
Of £ice Facilities 
-- space, equipment, support 

personnel 
Persoimel 
-- sub-project implementation 
-- on-f arrn extension 
Vehicles 

TOTAL 

TOTAL PRL"\.JECT COST 

INFL..1\TION PROVISION at ll % 

GRAND TarAL 

Sub-Total Total 

95 
250 

1,260 
=======: 

400 

415} 845 
430 

25 

1,270 
========: 

9.,2 65 

2,135 
======= 

21,400 

===-=-=-

A.I.D. GOP 

75*" 20 
175 75 

880 380 
========: •======== 

- 400 

- 845 

10*~ 15 

10 1,260 
======= ====== 

11,000 8 ,265 

- 2,135 
======= ======== 

11,000 10 ,4oo 
...,. ________ 

-------

Total pr0ject cost is estimated at $21.4 million, of which $11.0 million 
will be financed under the AID Loan. The balance, or $10.4 million, 
will be provided by the GOP, of which at least $10.0 million represents 
additional GOP financial resources to be budgeted in the '77-'78 and 
'79-'80 biennial budgets in direct support of the project. 

LUC:.• 

* Some proportion of these costs will be U.S. dollar costs of imported 
equipment and machinery for sub-project implementation. It is 
estimated that up to $2.5 million of I..oan funds will be used for this 
purpose. 

** FX costs. 

*** Rouhh ly lm Lf of these project costs will be GOP in-kind contributions 
(installed administrative capacity and office facilities) which do 
not represent new GOP funding requirements. 



2. \iater d1arges 

•rhe long-term financial viability of an investment 
pi:vqr.un ~•uch as :.s being initiated under this Project depends on the 
contimll'll availability of funds to cover the costs of operation and 
maintenance of tl1e newly constructed irrigation and drainage works, 
to f inancc the study of and investment in new infrastructure, and 
the technical and administrative staff to support these activities. 
In many respects, the success of this Project will determine future 
GOP conuni buent to and budgetary support of the continuation or expan­
sion of similar activities. The GOP has traditionally provided budget­
ary resources to finance such programs, and remains conunitted to 
gover1unent subsidy of technical studies and plans of small-scale 
irrigation projects and of technical assistance in construction and 
extension services. This is especially true for projects undertaken 
in the sierra, where such projects are innovative and include a sub­
stantial element of much-needed technical assistance to water users. 
Nevertheless, in water related projects, a significant opportunity to 
cover costs of on-going system operation, maintenance and administration 
and to recover some part of investment costs is presented in the context 
of a system of water charges. 

The principle of recuperati0n of investment, administra­
tion, operation and maintenance, and other costs related to irrigation 
work~ and structures through water charges paid by water users was 
first co..iified in Pe:ru in 1902 ("C6digo de Aguas"). The system practiced 
under this Water Code was applied in Peru, with several amendments made 
over time, until 1969. In 1969 a new Water Law (D.L. N° 17752) super­
ceded this Water Code. The new Law completely restructures the former 
system, re-ordering priorities to favor low-income groups, and attempt­
ing to increase economic and administrative efficiency, as shown in the 
detailed description presented below. 

The new system is not being fully imp~emented as yet. 
The DGA expects to complete the transition from the old to the new 
system during the approaching 1977-78 biennium; however, realistically, 
it may well require an additional biennium, given the complexity and 
additional refinements apparently required for optimum implementation. 
Also, the social and political implications of full enforcement of the 
new tariffs may contribute t.o a further delay. 

The System under the 1902 Water Ccxle 

The former system required that water users absorb administrative, 
maintenance and operational costs, as well as construction costs of 
minor works, e.g., small water intakes and small canals. Users also 
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contributed to a very limited extent to a reserve fund for unexpected 
services or works. Farmers traditionally preferred to contribute labor 
ri.lther than cash to this fund. Administrative costs were covered by 
quotas paid on an annual basis by most users in major coastal valleys. 
However, quotaio: in sierra valleys were not fully reinforced owing to 
the geographical remoteness of production units, low agricultural 
incomes, inadequacy of administrative collection channels and mechanisms 
and the indifferent attitude of most indigenous farmers. Quotas were 
fixed on the basis of hectares irrigated, cubic meters of water used, 
private acquired rights, and other related indicators. 

Supplementary quotas for operation and maintenance, construction 
of minor works and extraordinary quotas for special works were fixed 
locally by Water Users ~ssoc~.ations and were based on hectares, cubic 
meters, private rights, etc. These could be paid on an annual, semestral, 
quarterly or monthly basis. These revenues were collected by local 
agencies of the forerunner of the National Bank,. or the Technical Water 
Valley Administration of the Ministry of Agriculture. Revenues collected 
were relatively small, being usually insufficient for maintenance and 
improvement of the existing irrigation infrastructure. 

The old system was largely inoperative, biased in favor of large 
landholders, and political beneficiaries, and ultimately inefficient. 

The New System under the 1969 Water Law (D.L. 17752) 

Article 1 of the Water Law states that all water resources* in the 
country belong to the Government and that no individual has a proprietary 
right to these resources. It also provides that water resources can be 
utilized only for purposes that contribute to, or are compatible with, 
economic and social interests of the country. This Article is very 
significant, insofar as it eliminates the private rights and biased 
allocations of water resources that were previously made under the 
former system, especially regarding agricultural uses. Moreover, it 
introduces social and economic criteria in water use regulations that 
give all farmers equal access, rights, and obligations (payment of 
tariffs and quotas) in relation to irrigation water in accordance to 
their current and potential prcxluction requirements. 

Article 12 of the Law indicates th, t water users have the obliga­
tion to pay tariffs to defray the investment costs of exploitation and 
distribution of all water resources, as well as the costs of studies 

* Including ocean, lake, river, rain, glacier, underground, mineral, 
sewage, and any other water resource. 
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nccC!ssary for water resource development. Article 10 of the Law states 
that the: Government will charge the cost of water works executed with 
public funds to both direct or indirect beneficiaries. 

'l'arif fs 

Tariffs are. to be fixed per cubic meter of water utilized. They 
are to be a function of net returns to water that is utilized for 
agricultural purposes*. They are approved at the national level, 
paid on a quarterly or yearly basis, and collected by the National 
Bank. 

Tariffs comprise 3 major components: (1) cost of water use, (2) 
service, and (3) amortization. The cost-of-water-use component (t

1 ) 
is fixed by the DGA and applied to cover costs of studies and works 
related to development, conservation, preservation, and efficient 
maJ;agemcnt of water. 

The service component (t.,) of the tariff is fixed by the Technical 
Office of Water Administration at the level of the Water District and 

paid by users to finance costs of administration, infrastructure 
maintenance, and operation of the Water District, including annual 
depreciation of equipment and installations. 

'rhc amortization component (t3 ) of water tariffs is fixed by the 
Agrarian Zone Office, approved by the DGA, and is paid by users of 
the Water District to finance amortization of Government invest·:ients 
in infrastructure works. Direct and indirect beneficiaries are 
obligated to cover only net investments. Interest on capital is 
absorbed by the Government. 

The su;a of the above components (t1 + t 2 + t 3 ) constitute the 
total water tariff (T) which is fixed by applying special formulas 
established by the DGA. These formulas include such variables as 
annual net returns to water for various economic sectors benefitting 
from a common water resource during a period of 12 months, the annual 
costs covered by each tariff component, and the volumes of water re­
quired for agricultural production in a Water District. 

In addition to these technical considerations, ultimate tariff 
levels are affected by the agricultural policy of the Government. For 
instance, tariff levels may be arbitrarily increased for selected 

* Net returns to water utilizea by the various economic sectors are 
to be estimated by the Central Reserve Bank, in the near future. 



Wat1~r l>i~tricts H the GOP considers that those users arc responsive 
to anti capable of assuming increased financial ol::>ligations. On the 
ot.hcr hand, tariff '.evels may be decreased to a minimum in other 
Districts where tariffs are being enforced for the first time. This 
l,1t ter CilSC is applicable to most areas of the sierra where farmers 
<Wt! traditionally accustomed to the concept of toma libre (free use 
,\f w~ltc-r). Herc, the objective is to introduce to the farmers the 
idea that water is a valuable input, comparable to conventional agri­
C\tltur.::i l inputs. 

Mechanisms for Establishing and Collecting Tariffs 

During June of each year tariffs to be paid by each water user 
<luring tl10 followi11g year in a Water District are tentatively established 
and a first estimate is prepared by the corresponding Agrarian Zone*. 
'!'his estir.tate plus supporting documentation is submitted to the DGA by 
the end of August for its review and approval. By the end of November 
the DGA will have reviewed and approved the tariffs to be paid by water 
users in each Agrarian Zone and authorized the Agrarian Zones to 
prepare the corresponding water bills*~ By the end of December the 
/\.grarian Zones will have prepared and distributed bills to water users 
and check lists to the National Bank and the DGA. Water users are 
infonned of payment dates through local Water Users Associations {Juntas 
de Usuarios), local newspapers, and radio stations. 

Fa11:1ers can pay their water bills in the local agency of the 
N.1tional Bank until December of the current year, or until January 
of the following year, including a lO!f. late payment charge. Non­
payaent of bills beyond January leads to legal intervention for recu­
peration of tl1e corresponding amount. Non-payment of bills during 3 
consecutive years permits the GOP to expropriate the land. 

1\.:1 additional control requires that farmers show cancelled bills 
fer the previous year bef "Jre they may be considered for inclusion on 
the f,')llowing-year Crop and Irrigation Plan. Non-payment of bills 
.::xcludes farmers from their right to utilize water during the following 
prcxiuction season. 

* 

** 

The Agrarian Zone calculates components t 2 and t 3 • The t 1 estimate 
is calculated and communicated by the DGA to the Agrarian Zone. With 
these 3 components the Zone prepares a first estimate of the total 
tariff (T) value. 

Water bills are processed by the "Oficina de Procesamiento ElectrO­
nico de Datos" (OPEDSA) and put in IBM printouts in the necessary 
order, number, and distribution. 



Annual tariff revenues are reported to the Agrarian Zone by the 
Nationu.l Bank during January of the following year for accounting 
purposes and the DGA is informed through its own channels. Total 
funds collected are channelled by the National Bank to a special 
account in the Public Treasury earmarked for reinvestment in the 
Water Districts. 

Quotas 

1C'7. -

Water users, according to Article 25 of the Regulations on Tariffs 
and Quotas, must pay a fixed annual quota to cover emergency works and 
scn'ices which may be required in their District. The quota is fixed 
by tJw Agrarian zone on the basis of size, characteristics, existing 
infrastructure, usual maintenance problems of the District, financial 
capabilities of users, etc. The value of the quota will be at least 
10~ of the "service .. component (t2} of the tariff in the District and 
is detern1ined by dividing the total annual revenue from quotas by the 
annual volume of water required and considered in the calculation of 
tariffs for the same District. 

The Agrarian Zone informs the Water Users Association·during July 

of the previous year as to the amount of the Reserve Fund to be provided 
by them during the following year. 6 months later the Association 
submits to the zonal Office a list of the quotas to be paid by each 
user. Th<:~ Association has the responsibility of collecting all quota 
payments within its jurisdiction during the first quarter of the year. 
Fund~:; collected an) deposited by the Association in a special 11 Emer­

•:Jt'l1l'Y" account opened in a local bank. 

The Current Situation 

The description of the system given above assumes that all regula­
tions under the new Water Law are applied and enforced .. Presently they 
are not. The most relevant omission is that the water use (t1 ) and 
amortization {t3 ) tariff components have not yet been applied. current 
tariff :::-evenues cover only administrative, maintenance, and operation 
costs cf irrigation infrastructure in Water Districts. Investment costs 
and interests on capital are currently absorbed by the GOP. The DGA 

has under review fonnulas and socio-economic criteria relative 
to the amortization system appropriate for water users in the sierra*. 
The GOP plans to introduce the amortization tariff component in the 

* The work of Dr. James Seagraves, under the USAID-financed contract 
with Iowa State University, has been instrumental in providing an 

analytical base for the current GOP review of tariff policy. 



sierra during the next 1977-78 biennium. It will have retroactive 
effect, recuperating investments made since 1974. In this respect, 
current regulations indicate that water users must begin amortizing 
investments in improved irrigation systems as of the date they begin 
to operate. Therefore it is expected that net sub-project investment 
made under this Project, if approved, would be at least partially recu­
perated, assuming their construction begins during 1977-78 and assum­
ing that they will begin operations during late 1978. The correspond­
ing administration, operation, and maintenance costs during such period, 
as fixed by the Agrarian Zones and the DGA, will likewise be recu­
perated through tariffs. 

Analysis of Past Receipts 

An analysis of past tariff revenues in the Project areas provides 
some idea of the potential for future recuperation of planned Project 
costs. The scarce and limited data available for thh: exercise does 
not permit as exhaustive treatment of the subject as would he desired. 
Data on tariff revenues are available only for the 1970-73 period. An 
additional major limitation h?s been the lack of appropriate and 
sufficient data on detailed expenditures of Water User Associations, 
Water District Administrations, and Agrarian Zones on the administra­
tion, operation, and maintenance of irrigation systems, making it 
impossible to include a comprehensive financial analysis. 

Nevertheless, the avaihtble information is sufficient to make a 
meaningful analysis, from which can be inferred significant facts 
and observations deserving special consideration. 

The areas of study are the Water Districts of Cajamarca in the 
northern sierra and Alto Mantaro in the central sierra. The existing 
irrigation infrastructure in these two Districts is largely composed 
of minor structures, such as small and medium-size water intakes, 
reservoirs, and networks of canals bordering hillside contours. 
Farrners generally contrilmte to operation and maintenance of these 
irrigation systems with labor or through payment of water tariffs. 
Labor, which appears to be the most significant contribution, is used 
primarily for cleaning and partial reconstruction of deteriorated 
canals. 

Expected tariff revenues were apparently more than sufficient for 
covering annual operation and maintenance costs of water districts. 
But historical payment records show very large outstanding balances to 
be collected, inhibiting operation and maintenance of infrastructure. 
This problem is due to inadequacies, particularly in the field, of 
administrative and collection mechanisms, including enforceme~t and 
control devices, and the lack of required support staff. It has been 
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TABLE I -- REVENUES FROM WATER TARIFFS (in dollars) 

CAJAMARCA W.D. AL'rO MA.J."'JTARO W.D. 

Year Tarijf Expected Tariffs Outstanding Proportion Tariff Expected Tariffs Outstanding 

($/m ) Revenues Paid Balance Outstanding ($/m3) Revenues Paid Balance 
% 

(1) (2} (3) (4) (5)=(4)/(2) (6) (7) (8) 

1970 N/A* 2,109 1,416 693 32.85 N/A* 16,776 16, 768 8 

1971 0.0002 4,118 2,494 1,624 39.44 0.0002 17,140 17' 128 12 

1972 .0002 4,492 2,366 2,126 47.33 .0002 34,823 30,190 4,633 

1973 .0002 5,957 2,749 3,208 53 .85 .0002 31, 410 28, 090 3,320 

TOTAL 16,676 9,025 7,651 45.88 100,149 92,176 7,973 

* Not available. 

source: Sub-Directorate of Tariffs and Quotas, DGA. 

Proportion 
Outstanding 

% 
(9) = (8} / (6) 

0.04 

0.07 

13.30 

10.57 

7.96 



reported that national budget requirements necessary for integral 

solution of these problems are high, and can not currently be met. 

In recognition of this budgetary constraint and consistent 
with tl1e social implication of the 1969 Water Law, the Government 
has adopted the policy of pardoning all water bills corresponding 

to the 1960-69 period. It will only consider the recuperation of 
outstanding balances since 1970. This lenient policy plus inadequate 

implementation of. the collection mechanism at the field level means 

the loss of approximately $1 million annually of theoretically avail­

able revenues. 

Table I shows expected and actual revenues from water tariffs 
during 1970-73 in the Water Districts of Cajarri.arca and Alto Mantaro. 
It is noted that a single tariff of $0.0002 has been applied through­
out U1is pcricxl in both Water Districts. 

'rl1c table shows a total expected revenue of $16, 676 and $100, 149 

for Caj.:unarca and Alto Mantaro, respectively. The difference between 

these amounts is due largely to differences in the type of irrigation 
practiccct, size of the valley (volume of water consumed annually), 
agl; of existing irrigation infrastructures, implementation of the 

collection mechanism, Agrarian Reform effects, etc. 

The table also reveals an abrupt increase of expected revenues 
from 1970-1971 in Cajamarca. It has been reported that during this 
period political pressures induced the MOA to give special attention 

to the development of agriculture in Cajarnarca. These pressures 
necessarily implied the focus of efforts on improvement of the water 
control mechanisms in the valley, contributing to the increase in 
expected revenues from $2,109 in 1970 to $4,118 in 1971. 

A ::Jimilar abi.upt change ocurred in Alto Mantaro during 1971-72 

but in this case pressures behind such change were not political but 
technical. The MOA accelerated programmed implementation actions to 
improve the administration of the irrigation system, including an 
increased control of water used and consequent increase in number 
of l>ills issued. 

In 9l'nc.ral, tl1en, tl1e increase in expected revenues during 
197l)-73 Lor both \'later Districts apparently reflects an annual 
increase in issuance of water bills, implying that more farmers 
are being controlled and incorporated into the tariff system. However, 

the annual increase in billing was only partially supported by parallel 

improvements in the revenue collection mechanism at the field level; 
the magnitude of such improvern~nts did not appear to be ~lways con­
sistent with the amount of additional bills issued, meaning that in 
fact the system cannot collect revenues at the same rate bills are 

issued. 
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Tho high outstanding balance in Cajamarca ($7,651) represents on 
tht: average about 46<;, of cxp,~cted revenues, as compared to that in 
Alto Mant.aro ($7,973} representing only 8% of expected revenues. The 
dif fci:cncc in. collection records is reportedly due to the status of 
field a!..lministrative mechanism and collection channels existing in 
each District. Greater efforts, including additional resources and 
personnel, have been allocated by the DGA to imi_.>rove collection perform­
ance in the Alto Mantaro Water District, accounting for the minimum 
outstanding balance there. The DGA will need to put the same emphasis 
on th€.' Cajamarca Water District to reduce future outstanding balances 
to a comparable minimum. 

Furtl1ermore, it is apparent that the Agrarian Reform process, 
which was intensified during 1970-73 in Cajamarca, further impeded 
development of an efficient collection system in this District. 
Changes in ownership and establishment of new associative enterprises 
have been significant factors contributing to late payments and oc­
casional refusal to pay water bills. New landowners, principally 
absociativc enterprises have generally been refusing to assume payment 
of water bills originated and accumulated under the prior tenure 
~;l 1\1ctu1·~,. 

In summary, it is clear that significant progress has been made 
in imph'mcnting the new Water Law from the perspective of improving 
control and measurement of water use in the sierra, reflected in the 
progressive increases in expected revenues. However, greater efforts 
and resources must be allocated to improve the mechanism for tariff 
collection, and MOA officials plan to give greater priority to this 
objective in the coming biennium. The current position of the MOA 
remains, nevertheless, in support of significant government subsidy 
of infrast:t...,.Icture investment costs in those areas where the farmers' 
ability to absorb the amortization costs of new invest~ents is 

constrained by .low cash incomes, as is the case in much of 
the most strikingly in Cajamarca. The Project Development 
C0mmittcc has received GOP assurances that in those cases where these 
anJ other, recurrent, costs of Project-related activities cannot be 
absorbed by the water users, budgetary funds will be made available 
to n:eet the short-fall. 



PART IV. PRQJEC'r IMPLEMENTA'I'ION 

A. Participating GOP Agencies 

Adn ini~;tra tion of Project activities will be conducted 
by tl1e General Directorate of Water Resources (DGA) in the MOA, in 
coordination wit11 the General Directorate of Forestry and Wildlife 

(OGFF) . Both Directorates are organized regionally with technical 
assh>tance capability in the field. The DGA will coordinate with the 
Ay~-ari...rn Bank (A9 Bank), which, as Financial Agent of the credit fund 
for on-farm development investments, will play a key role under the 
Project. Of special importance to Project implementation will be the 
decentralized administrations of the MOA and of the AgBank in Agrarian 
Zones II and X and their subordinate Zonal and branch off ices and 
field agencies. 

Ancillary institutional, technical, and administrative 
support will be furnished to the Project by the :following GOP agencies: 
i) tlw National Office of Evaluation of Natural Resources (ONERN); ii) 
the~ National System for Social Mobilization Support {SINAMOS); and 

possibly the General Directorate of Irrigation (DGI). This section 
clcsc1-ibes these Government agencies in tenns of their objectives, 
ocqani::.:ation, functions, budgets, and capabilities. 

1) MOA 

The MOA shares its leaC::.crship of the agricultural 
sector v'ith t:he .Ministry of Food (MOP) and is the GOP agency most 
,1 i1:cc tl y concernod witl1 the preservation, improvement, and efficient 
u~;c (•f l.'encwablc agricultural resources and the promotion of rural 
oi:Jani;,:ations. 

Organizationally the MOA has clear lines of internal 
responsibility among directorates, its small number of autonomous 
dependencies, and its zonal administrations. Though personnel manage­
rcicnt problems exist, the MOA, and the GOP as a whole, are moving 
toward a personnel classification and salery scale system which is 
intended to resolve these. The MOA has been a leader in decentraliza­
tion and delegation of authority to zone administrations which play an 
integral part in planning and budgeting and 1'_ave a high degree of 
autonomy for budget execution under authority granted by the Minister. 
Individual MOA Directorates and Zones are described below. 

a) DGA 

The Organic Law of the Agricultural Sector 

place~; DGA in charge of the preservation, conservation, and utilization 
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or Wdtc-i: l'C!>1.'tn·ce~ .:md the consr rvation of agricultural lands. Specific 
objccth·1..~B of the DG/\ arc: i) tho efficient administration of water and 
land resources: ii) rehabilitation and preservation of agricultural 
soils, and increased water supplies for agricultural production; iii) 
education of f'armers on the importance of rational utilization and con­
servation of water and land resources; and iv) long-term planning of 
water supplies to meet future demands. 

In pursuit of these ol5jectivcs the DGA prepares, 
1..'XL'cutt .. !', and evaluates shoi:t, mc<lium, and long-term water utilization 
prognun!>. It ::;o engages in programs for river basin improvement and 
management, erosion and flood control, and irrigation and drainage 
infrasti.1.icture. In addition, the DGA in conjunction with its regional 
staffs in the zonal Offices, coordinates and evaluates irrigated crop 
plans, supervises operation and maintenance of irrigation infrastruc­
tural works, estahlishes and enforces water tariffs and quotas, studies 
and implements surf ace and sub-surface water projects, and trains 
district irrigation technicians. The organization of the DGA appears 
below in Chart A. 

The unit of DGA most directly involved in the 
implementation of this Project will be the Directorate of Preservation 
and Conservation (DIPRECO), one of three divisions of DGA. The major 
function of DIPRECO is to inventory, analyze, and implement programs 
related to rehabilitation of agricultural lands affected by salinity 
and drai11ag0 problems in coastal and sierra regiona, and to engage in 
p.LYlj t•ct:s l:1..l improve cxis ting and implement new small scale irrigation 
:;y:.;L,'mi::;. 'fhesc actiY ith.~s arc intended to contribute to increased 
tuc'l..l production through ratio:1al use of scarce watci: and land resources 
and by bringing new land into production. The staff of DIPRECO is com­
posed of 52 engineers (5 of which hold an advanced degree), 72 non-degree 
specialists (technicians, surveyors, and draftsmen), 51 clerical workers, 
and 78 laborers . 

The total 1975-76 DIPRECO budget is $5.19 
id.llion which represents a 49% increase over the 1973-74 biennial 
budget. A breakdown by category appears below: 

TABLE I 

DIPRECO BUDGET 1973-74, 1975-76 
{$000) 

Budget Category 

Operations 
investment 
Special Projects 

Source: DGA · 

Totals: 

1974-75 

141 
2,239 
1, 101 

$3,481 
====== 

1975-76 

1,313 
1,153 

720 

$5,186 
======= 



b) DGI (General Directorate of Irrigation) 

'I'he DGI is the MOA Directorate primarily 
responsible for large, new i.rrigatio:1 projects such as Olmos, Majes, 
aqd Ti1:ajones. Accordi!lg to law it is responsible for preparing 
terms of reference and supe .... vising studies of large-scale irrigation 
projects, controlling the execution of ~pecial irrigation projects, 
and administration of tlw National Hydraulics Laboratory. DGI' s role 
in this Project will be limited to providing services and expertise 
not available to DGA on technical problems that may arise during sub­
project design or construction. The DGI has the requisite physi_cal, 
financial and human resources to support this Project, as necessary, 
at critical points. Out of a total complement of 336 employees, 83 
are professionals in tl1e following specialities: civil engineering 
(45), '1.gronomy (8), geology (5), agricultural engineering (4), and 
economics (4). 

DGI's current biennial budget totals $48.9 
::1illion, of which $9. 3 million represents the current operational 

.budget, the remainder being allocated to investments in new irrigation 
projects, including tl1e IDB credit under the "Linea Global". 

c) DGPF {General Directorate of Forestry and 
Wildlife) 

'fhc major objective of tl1c DGE'F is to assure 
a substLmtL:i.l contribution by the forestry and wildlife sector to the 
regional and national economies of Peru. 

It functions to 1) integrate forestry into 
the overall pattern of development; 2) establish an adequate marketing 
system for domestic and export uses; 3) rationalize exploitation and 
conservation of forestry and wildlife resources; 4) propose· sales prices 
for forestry products; 5) formulate and execute long-tenn forestry 
developil1ent and evaluation plans; 6) participate in the establishment 
and operation of wood processing plants; and 7) prepare production, 
r:iarketing, and processing policy guidelines for the forestry sector. 

With respect to investment and operating 
capital resources, the table below shows significant increases which 
should permit the forestry sector to develop as planned. The current 
biennial budget is double tl1at of the previous pe~iod. 
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Op1' rational 

Totals: 

TABLE II 

DGFP BUDGETS 1971-76 
($000) 

1971-72 

1,091 
~,573 

$3,664 
====== 

1973-74 

2,213 
2,342 

$4,555 
======= 

1975-?G 

4,G31 
4,502 

$9,133 
====== 

This General Directorate is organized as 
appears in Chart B. Its total staff is composed of 112 professionals, 
,!t~ non-ctegn~e technicians and 513 administrative employees. 

The function of DGFF in this Project will be 
to evaluate the needs of each sub-project with respect to the conser­
vation or aforestation requirements for protection of dams, dikes, 
and canals, and the conservation of watersheds and drainage areas. 

'rhe DGE'F will also evaluate the compatibility of proposed small ,irri­
gation systems with the environment to reduce the risks of negative 
environmental consequences. 

d) The '.Zone II of Caj amarca 

This Project involves 2 of 13 Agrarian Zones: 
: «'llL' II lh:aduuartc·red in Cajamarca and Zone X in Huancayo. The major 
L-csponsibility of the Zonal Offices is to implement MOA programs at 
the field level, principally those related to Agrarian Reforrn, water 
and irrigation n-::sources, forestry, rural enterprise promotion and 
development, and rural cadaster. To this end, Zone organization 
roughly parallels that of the MOA national office as shown in Chart 
c. All ~-IOA Directorates except Research and Engineering are repre­
sented in the zonal Office. Most Project implementation activities 
\·1ill involve the Sub-Directorate of Resource Use and Conservation in 

the Agrarian Zones. 

Zones are further sub-divided into Agrarian 
OfficE.:s which serve smaller areas. In Zone II, for example, the sub­

project aL"as of Porcon and Negrltos-Tual fall within the jurisdiction 
of the Agra.L i_an Office of Cajamarca, and the Chingol sub-project falls 

within IJ!c AgrarJ..a.., Office of Condebamba. 

Approximately H70 MOA omploycw~; arc assigned 

l.o Zo1w I I. Of these fp:, <-trc professional employees and tJ1c rc::;t are 
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non-degree specialists, adr:tinistrative workers, and mediur.1-level 
technicians working mostly in outlying areas. 

The 1973-74 and 1975-76 investment and 
operational budgets of Zone II follow: 

Budget Category 

Operational 
Invesbnent 

TABLE III 

P.GRARIAN ZONE II BUDGET 
($000) 

1973-74 

4,892 
4,199 

Totals: $9,091 
====== 

Source: Program Office of the DGA 

1975-76 

7,064 
1,821 

$8,885 
------------

Approximately 27% and 62% of the 1973-74 
Zone II operational and investment budgets, respectively, were allo­
cated exclusively to the Department of Cajamarca.* Although there 
arc no similar figures available for the 1975-76 budget, the same 
proportions !nay be assumed for the current operational and investment 
budgets. 'rhc drop shown for investment budgets indicates infra-
s tn1c tu1-al investments completed, not a lower priority for activity 
in the Zone. 

Zone II has permanent contact and is closely 
coorJinated with other GOP agencie::- in Cajamarca. This characteristic, 
pai:ticularly strong in this Zone, is advantageous to implementation of 
tJ1is Pr'Jjcct which will necessarily engage the Zone, AgBank, INP, ENC!, 
and other agencies in the area. 

e) Agrarian Zone X - Huancayo 

This Zone has the same basic organization and 
functions as Zone II. Almost all sub-projects in this Zone will fall 
within the jurisdiction of Agrarian Office of Mantaro. This Agrarian 

11).-

* The rest of the budget was allocated to segments of other neighboring 
Departments falling within the jurisdiction of Zone II. See Maps in 
Annex X. 
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Office c<.wers a total area of 1. 7 million hectares with 8 sub-offices. 

The A9rarian Office of La Concepci6n, which may also include sub-pro:)ects, 
coVt't·g nn ar0a of 111, 320 hectares with 4 administrative sectors, each 
with Oil\' ·~tl~llium-l~vel l'Xtcnsion agent, called a "soctorista". 

Total Zone personnel amounts to approximately 
tJOO l'l\\ployccs, organized as shown in Chart D. It is estimated that 9% 
._,( tl1csc arc pi:ofcssionals. The rest are non-degree, administrative, 

and rncd. ium-lcve l employees. 

be low: 
The 1973-74 budgets are disaggregated as shown 

Budget Categor'l 

Operational 
InVl'sbncnt. 

TABLE IV 

AGRARIAN ZONE X BUDGET 
($000) 

1973-74 

4, gen 
406 

Totals: $6, 397 

Soul.T•~= . Program Office of the DGA 

1975-76 

5,118 
415 

$5,533 
======= 

Approximately 65% and 76% of the 1973-74 

'·'P1..'r,1tional and investment budgets respectively were allocated exclusively 

to the Deparbncnt of Junin which includes the Mantaro Valley where much 

.:::>f t'.;t activity will take place under this Project. As in Zone II, 

bucigcta:cy reductions are shown in the investment category and increases 

are registered for operational purposes, indicating that investments 

related to the establishment of administrative infrastructure have been 

completed. Similar proportions are likely to apply to the next biennial 

budget, now in the formulation process· at the zone level. 

All of the foregoing MOA Directorates and Zonal 

Units have 4 years of experience in budgeting, planning, execution, and 

evaluation of projects at the field level. Soon after the decentraliza­

tion began in 1971, procedural and management problems with the decen­

tralization became evident. These were related primarily to the large 

numJx·r of projects being developed by the Zones and the bottlenecks 
that arose in gaining approval at the national level. Moreover, since 

MOA Zones did not conform to traditional politico-jurisdictional divisions, 
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coo:t:.'dination with agencies outside the MOA was a serious problem. In 

addition, field personnel were administratively less sophisticated than 

national office officials. At the outset, they were not fully aware 
of the types of information needed to gain project approval and funding. 

Most observers agree that the MOA and its 

dependencies have adjusted to the problems of decentralization through 

periodic training of field staff, experience gained in actual project 

development and management in the field, and closer, more frequent 

contacts between the field and national Directorates. 
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The DIPRECO groups to be assigned to the Zones 

affected by this Project will integrate easily into field organizations 

already functioning and able to provide support and coordination services. 

2) Agrarian Bank (AgBank) 

The AgBank is responsible for promoting the development 

of agricultural production by providing agricultural credit to individual 

and associative farm units. It has an authorized capital of S/.15 
million ($345.7 million). A discount facili.ty with the Central Bank 

supports short-term production lending. 

The AgBank offers short-and long-term credit, generally 

with preferential rates of interest for activities producing priority 

foods including meats, milk, and other products. It also offers crf!dits 

for food marketing activities and, to a limited extent, for the purchase 

or improvement of on-farm infrastructure such as silos and fences. 

Furthermore the new organic law of the AgBank (Decree Law 21227 dated 

7/24/75*) expands its authority to provide credit for food industries 

in coordination with the Industrial Bank and for Agricultural Social 

Property Enterprises. The law also enables the AgBank to participate 

as a share-holder in associative farm enterprises. 

Under the current GOP Agrarian Reform policy, the AgBank 

orients its financial resources toward serving the associative enter­

prises, such as agricultural cooperatives, indigenous communities, and 

SAIS*~ At least 60% of the AgBank's short-term credits are presently 

provided to these groups. It is also expected that the Agrarian Refonn 

process will expedite the flow of credit to larger number of producers. 

* 

** 

See Part III D 2 and Annex VIII. 

Farmers organized into Water User Associations are similarly eligible 
for similar preferential treatment by the AgBank. 
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1rl1c Planning and Economic Studies Division of the AqBank 
(Sec C1art E), coordinates with the Planning Office of the Ministry of 
Focx:l to allocate pr<Xluction credit resources in accordance with the 
requirements determined in biennial food production plans on a priority 
basis. This same Division also coordinates with the Planning Office of 
MOA on matters relating to irrigation. 
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'l'he AgBank has 17 regional branches, including branches in 

the cities of cajamarca and Huancayo, and 45 field agencies. Each regional 
branch can approve loans of up to S/.3 million ($69,156) and field agencies 
can approve loans up Lo S/.600,000 ($13,831). The AgBank plans to increase 
progressively the financial autonomy of its regional branches and field 
.i.gencies to permit a wider and quicker utilization of farm credit resources. 
The Cajamarca valley has one regional branch in the city of Caiamarca 
and one field agency in C1ota. The Mantaro valley has one regional 
branch in Huancayo and one field agency in Tanna. 

The autonomous lending authority of AgBank branches, 
their location in the Project area, and the Bank's newly acquired 
authority to lend greater amounts for capital improvement, place it 
in ar, ideal position to support this Project. By providing adminis­
trative channels for annual production credit and the Project-fi:1anced 
credit for on-farm investments related to newly established irrigation 
networks 1 the Bank's role will be a key one in assuring a maximwn return 
on irrigation investments. 

Lending to associative enterprises or cooperative farm 
groups has enabled the Bank to increase rapidly the number of farmers 
it serves. Since conunercial lending activity in the agricultural 
sector has been curtailed due to the uncertainties pr<Xluced by the 
Agrarian Reform, the AgBank is virtually the only remaining source 
of bank credit needed by farmers in addition to being the only avail­
able source of concessional credit. Traditionally the Bank has supplied 
most of the production credit, even though only about 10% of the nearly 
500,000 potentially credit-worthy Peruvian farmers received loans in 
any given year. 

Unfortunately ti1is expanded lending activity places a 
strain on the Bank's reserves and forces a greater reliance on discount­
ing facilities for financing sub-loans. The annual rate of growth in 
the loan portfolio has been over 11% since 1970 and reserves have been 
reduced as the total demand has remained virtually steady. Under these 
circumstances, with a repidly expanding number of cooperative groups 
and communities making demands for institutional credit, the Bank's 
resources will be thinly spread for some time to come, even when the 
full authorized capitalization is achieved. 
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To date the najor credit demand has been for production; 
however, with nc\v p.i:oduction uni.ts being formed, infrastructural invest­
ments arc needed to adapt and modernize the resulting economic structures. 
New laws permit the AgBank more latitude in lending for capital improve­
ments, establishing a. Special Operations Fund with a capitalization of 
$103.7 million over 6 years beginning in January 1976. Eligible uses 
of credits from this Fund include investments in irrigation, forestry, 
land rehabilitation, and colonj"'!\tion. These credits will be made on 
concessional terms and will b 1

: available to sub-borrowers in both the 
coast and the sierra. 

Available capital will not be sufficient, however, to 
meet total credit needs for production and on-farm investments among 
the rapidly expanding Bank clientele. To augment the existing supply, 
and to assure that credit is made availahle specifically for investments 
in land development for increased eff ·.ciency of water distribution and 
application under this Project, up to $4 million will be provided to the 
AgBank to create a Project fund for sub-lending to participating farmers 
and \-Jatcr User Associations. 

3) SINAMOS 

SINANOS operates under broad grants of authority in a 
quu.:si·-ministerial status to aid in the formation of agricultural 
c:c,operatives and similar organizations. Its role is to oversee and 
a:1dit these entities and to assist in their management. 

Traditionally SINA.MOS has allocated 10% of its budget 
to infrastructure construction in support of agriculture, such as 
in: is~ ti on canals. I ts undertakings are of a community development 
nature and a pattern of cooperation with MOA has developed whereby 
SINA.HOS provides tools and managerial direction, the community provides 
manpowei~ for labor, and MOA furnishPs technical direction. Uncer this 
P~T>JCTL SINA.:,lOS may be called upon to assist in preparing and organizing 
con1~1u•ii ties to undertake and contribute to sub-project construction. 

4) ONERN 

An autonomous agency attached to the office of the 
Presidency, Ol\TERN provides valuable data for agricultural planning 
in soils, hydrology, and economic evaluations of crop production 
pott-.:itials. ONERN, while not as directly concerned with this project 
as the other entities, may be asked to provide studies for DGA's 
analysis of sub-projects. 
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B. Implementation Plan 

1. Schedule of Project Activities 

As shown in Charts F and G, identification, study, 
and construction of sub-projects will be carried on simultaneously, 
and Project funds will finance these 3 phases of sub-project 
implementation. This implementation procedure was adopted for 
2 reasons. 

First, one of the objectives of the Project is to 
strengthen the institutiol'lal capacity of the DGA to identify, study, 
and execute sub-projects of the type to be financed. The Project 
Development Conunit.tee, as noted throughout this document, is con­
fident that existing professional capacity is adequate to perform 
these functions, but requires additional technical assistance to 
improve efficiency of operation and depth of project analysis. 
This latter area. demands particular attention, especially in 
economic/financial analysis, development and application of invest­
ment decision criteria, and examination of so.::ial feasibility. 
These objectives can only be met by actual study of potential sub­
projects, 'which will be an activity supported by Project TA funds. 

Second, current operational programming of the DGA 
calls for simultaneous study and execution of sub-projects. This 
maximizes efficient use of staff personnel, which is devided into 
teams of technicians for each of these distinct activities, and 
which can be working full-tirae throughout the Project on their 
respective jobs. In this way, moreover, staff experience in a 
specifjc technical activity can be intensified and subsequently 
exploited. 

Project implementation, then, will proceed with the 
simultaneous program.ming of sub-project study and implementation. 
Sub-projects will be grouped in 3 stages, each comprising at least 
~; suh•projects, and will be studied and executed in these stages. 

The study, analysis and final design of each sub­
project will be done by teams comprising an agriculture or agro­
nomic engineer, a civil engineer, and a topographer, all with 
experience in irrigation works, plus a draftsman. An agricultural 
economist and a social scientist will be shared among several 
individual teams. These teams will be based in the Regional Project 
OfficP (please see Chart H), supported and guided by mobile technical 
advisors of DIPRECO's Lima staff, who will consult with the other 
participating offices of the DGA and the DGFF on matters relating 
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to their respective technical expertise.* 

'lhis phase of study and desi9n will include 3 steps: 
1) identification of potential sub-projects, which will include 
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site visits and preliminary review of topography, required st:ructures, 
and water sources; 2) pre-feasibility and feasibility analysis, 
including an examination of the land use and settlement patterns, 
availability of water and appropriate water balance, engineeringandemrironment.B.l 
aspects, social feasibility, and economic/financial returns1 3) 
final design of st~ctures and preparation of p1ans and specifica-
tions. DIPRECO estimates that the total time required for the 
completion of these 3 steps is 4 months for a single sub-project, 
assuming that a single team of 4, as described above, is assigned 
to each sub-project. 

At the completion of this phase, documentation on 
each sub-project will be submitted first to the DGA and then to 
USAID for review and approval, and the Regional Project Office 
staff will prepare for sub-project construction. This will include, 
as shown in Chart F (illustrative implementation plan for an individual 
sub-project), organization of the local farmers into a Water User 
Association and/or a Local Irrigators' Commission (which will in 
some cases, be already underway with the assistance of the Technical 
Office of the Water District), procurement of equipment and materials 
required for the sub-project, and organization of a const:ruction 
staff, including the development of a viable work schedule for local 
labor. 

Once these steps have been accomplished, sub-project 
construction, land development, and supervision will begin under 
DGA force account, with the direction of Resident Engineers attached 
to each Regional Project Office. Land development activities will 
begin approximately 6 months after sub-project construction has 
begun, and will include land-levelling and protective afforestation. 
The afforestation activities will be planned and supervised by the 
Technical Off ice of the Forestry District in the Agrarian Zone, 
with technical guidance as required from the Directorate of Forestry 
Ordering in Lima. 

Force account land development will be supplemented 
by additional on-farm land development financed by under the AgBank 

* These will include the Directorate ofSurfaceand Subterranean 
Water and the Directorate of Forestry Ordering. 



program of sub-lending to farmers. Farmers, as members of a Water 
User Association, will receive technical guidance from the Regional 
Project Office staff in the identification and planning of on-f~rm 

invP.stments to complement the constructed sub-projects, and will 
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wotk with AgBank Branch Office and Field Agency staff in the prepara­
tion of sub-loan applications. The AgBank local staff will supervise 
use of sub-loan credits and will administer the collection of sub­

loan repayments. 

Extension and training functions under the Project 
will be assumed primarily by the Regional Project Office. Extension 
specialists in water use and irrigated agriculture will conduct 
informal on-farm demonstration plot programs with participating 
farmers, and will simultaneously train Agrarian Zone extension 
workers in more effective extension techniques and in t~chnical 
aspects of water use efficiency. 

On-going operation, maintenance, and administrative 
functions will continue to be provided by the Zone's Technical 
Of_ice of the Water District, the current capacity of which is 

limited. The Regional Project Office will provide support staff 
and technical guidance in these functions and will informally 
train Water District Office staff to up-grade their technical 
and administrative capacity. 

As shown in Chart G, the schedule of the implementa­
tion of Project activities covers a period of five years. This 
schedule has been designed to permit the concentration of available 
technical personnel on the planning and supervision of a limited number 

of sub-projects at a single time. Implementation of Project activities 

will be ordered in four separate stages, each stage comprising approx-

imately eight individual sub-projects. Phasing these four stages 
over a five-year period reduces the number of sub-projects under a 
particular phase of study or construction at any one time, permitting 

greater concentration of specialized skills in feasibility analysis 
and infrastructure construction than could be provided over a sho~ter 
time period. This concentration of skills is essential in this Project 

owing to its innovative elements of comprehensive sub-project feasibility 

study and participation of local labor in infrastructure construction. 

Indeed, difficulties which may result in delays in introducing new 
methodologies for sub-project feasibility study and problems in sub­
project construction could lead to scheduling slippages at the various 
states of sub-project execution or from two to six months. 
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2. Supervision and Monitoring 

Daily supervision and monitoring of sub-project 
force account construction will be the responsibility of the Super­
visor engineer attached to each sub-project. The Supervisor will 
oversee daily construction activities to assure that sound construc­
tion practices are followed, and that all workperformed conforms 
to specifications. Routine monitoring will also be done periodically 
by the Resident Engineers from the Regional Project Office, who will 
have monitoring responsibilities for all sub-projects in construction 
in their Office's jur:i.sdiction. 

The USAID role in the Project will be limited 
strictly to monitoring responsibilities, shared by the Engineering 
and Agricultural Offices. The Engineering Office will review final 
sub-project plans and specifications for technical feasibility, and 
will monitor construction progress by making field inspection trips 
approximately every 3 months, or as required if technical problems 
arise. The Agriculture Office will be the Project Implementation 
Off ice, which will review sub-project studies for economic/social 
feasibility, coordinate all planning and contracting under the 
Technical Assistance Program and will handle all routine implementation 
matters. The Controller and Capital Development Offices and the 
Regional Legal Advisor will contribute, as required, to the identif i­
cation and resolution of any implementation or policy questions which 
might arise. 

Routine monitoring of Project activities will be supple­
mented by a critical review of construction and disbursement progress 
after three years of Project implementation. A joint USAID/GOP review 
will be made early in year fQllr the Project to measure actual progress 
against implementation targets established in the Project Implementation 
Plan submitted in compliance with a Condition Precedent. This critical 
review will permit the Mission to make a judgment as to whether the 
loan funds which remain uncouunitted or undisbursed at that time can 
reasona.bly be expected to be utilized under the Project within the time 
period then remaining, and what actions, including reduction of the Loan 
balance or a reprogramming of Project funds, might be warranted to assure 
the best utilization of remaining funds. 
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3. Procurement 

Goods and services procured under the Loan will have 
their source and origin in Peru and in countries included in Code 
941 of the A.I.D. Geographic Code Book. An estimated $ 3.12 million 
of Loan funds might be used for procurement of imported goods and 
services, of which approximately $2.S million might be used for 
the purchase of u.s. construction equipment, machinery, and vehicles. 
The procurement of these goods is expected to be pursuant to 
Letters of Commitment procedures, and will comply with A.I.D.'s 
50/50 shipping requirements. The remainder, of estimated input 
costs, approximately $620,000, will be used to procure professional 
services from U.S. or other Code 941 countries and to finance 
short-and long-term training outside Peru. 

The remainder of Loan funds will be applied to local 
currency costs of Peruvian or off-the-shelf goods and dervices 
required to implement the Project. It is expected that some 
locally-available construction equipment and materials will be 
procured, and Peruvian technical and professional services will 
be financed. 

4. Disbursement Procedures 

While most aspects of Project implementation have 
been carefully reviewed and agreed upon by DGA and USAID technicians 
in the preparation of this document, that relating to disbursement 
procedures remains to be negotiated. Pursuant to A.I.D. and Mission 
preferences to encourage quality construction and to assure completion 
of sub-projects, the Project Development Committee considered the 
desirability of a fixed amount reimbursement method for local cost 
financing of sub-project construction. Given, however, the inno­
vative nature of the Project, which entails greater foreseen and 
unforeseen risks than the continuation of a program of construction 
which has been standardized over years of actual experience, the 
Committee rejected the fixed amount provision. 

Instead, the Committee proposed to the DGA the use 
of a modification of a fixed amount reimbursement method of local 
cost financing. The proposed disbursement procedure includes an 
advance of Loan funds to purchase locally-available equipment and 
tools required to get Stage I sub-project construction underway. 



Such an advance would be required given the current budgetary 
constraint on the DGA owing to the biennial budgeting process.* 
With an advance of LOan funds for the purchase of a minimwn of 
local equipment and tools, Stage I sub-project construction could 
be begun, as other local costs in the construction phase -- wages 
to labor, salaries, construction materials -- would be paid from 
GOP counterpart funds. 

The Project Committee's proposal further provided 
that subsequent disbursement of Loan funds for sub-project 
implementation would only be made on a cost-reimbursement basis 
once each individual sub-project was completed. This provision 
was judged by the DGA staff to be infeasible owing to the length 
of sub-project construction periods and to the tight programming 
of budgeted GOP funds; such a procedure would also pose a very 
real danger of delay in payment for wages and salaries, which may 
seriously undermine the sub-project construction work schedule. 

The Project Development Committee recognizes and 
is sympathetic to these perennial problems of the GOP budgeting 
cycle and funding process. Moreover, the Committee is anxious to 
avoid any potentiality of the Project facing a cash-flow problem, 
which could result in a dangerous loss of momentwn under an already 
tightly-scheduled 4-year disbursement period. As a new program of 
activities, such difficulties could significantly undermine the 
possibility of its expansion into other sierra regions. Therefore, 
the Committee proposes a procedure of periodic reimbursement for 
actual sub-project expenditures.** As noted above, all reimburse­
ments will be made on an actual-cost, rather than fixed-cost basis, 
owing to the risk-ridden conditions of infrastructure construction 
in the sierra. 

Other local currency disbursements of Loan funds, 
such as those made to the DGA for contracting Peruvian personnel 
for sub-project studies under the Project's technical assistance 
program and for local-cost support of U.S. contractors will be 
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made according to normal USAID procedures. All U.S. dollar loar. dis­
bursements for the purchase of 1J .~. equipment for sub-oroject implementa­
tion <.>nd for TA program::: will be made pursuant to Letter of Comm1treent· 
procedures. Otter dollar costs will be those applied against personal 
~ervi~"' contracts for prcfessional services. 

* The Project would be initiated in mid-1976, in the final 6 months 
of the fiscal bienniwn; new GOP budgetary resources may not be 
available for support of the Project until January 19?7. 

** For examp1e, reimbursement of a percentage of actual costs 
when construction of an individual sub-project has been 50% 
completed, with the remainder to be paid upon completion. 



c. Evaluation Plan 

As this Project represents an initial response to a complex 
of long neglected problems of sierra agriculture, and its success or 
failure may determine in great part future GOP commitment to and 
budgetary support of expanded activities in the sierra, periodic 
evaluation of the Project is most essential. Project evaluation in 
this instance has two critical objectives: one, to provide 
information on the key aspects of Project administration so that 
inefficiencies, bottlenecks, and unnecessru;y delays can be progres­
sively reduced or removed as the Project continues; and second, to 
analyze the success of the Project in the achievement of its purposes 
and in its contribution to the sector goals, in order to provide tre 
GOP and AID with a measurement of the socio-economic impact of the 
Project on the lives and productivity of sierra farm families. To 
fulfill these two distinct yet equally important evaluation needs 
--those of continually improving Project administration and of pro­
viding the GOP with some measure of the effect of the Project on 
priority sector goals-- the Project will include two discrete evalu­
ation components. 

First, to meet the need of continually up-grading Project 
administration, monitoring and evaluation of on-going Project imple­
mentation activities will be performed by the DGA's Office of Program­
ming and Evaluation, in collaboration with the Sectoral Office of 
Agricultural Planning (OSPA) of the MOA. These offices will have the 
responsibility of periodically compiling information on such aspects 
of Project administration as the perfqnnance of local unskilled labor, 
the quality of technical support provided by each of the participating 
agencies, adequacy of engineering design and construction, the time­
liness of agricultural and water extension services, and the efficiency 
with which required equipment and materials are procured. These data 
may be compiled through periodic reporting by the zonal Offices and the 
Agrarian Bank, through field monitoring by on-site sub-project super­
visors, and/or through interview surveys and will serve as a basis for 
annual evaluation reviews to be held between AID and representatives 
from the DGA, DGFF, the Agrarian Bank, OSPA, and other relevant agencies 
as the GOP may identify. 

Second, to provide the GOP with a measure of the effect of 
the Project on the priority sector goals of increasing employment, 
income, and food production, the Loan will finance with technical as­
sistance funds for watershed planning studies consulting services from 
Peru, the us, eligible 3rd countries with experience in similar water 
and land-use practices (such as Mexico), or international agencies! 
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* FAO recently conducted a comprehensive evaluation of irrigation projects 
in Peru, Chile and Argentina, which was presented in Washington, D.C., 
in mid-1975. The Programming and Evaluation Office of the IX3A has indi­
cated a strong inter~st in following that example for evaluation of this 
Project. 
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Such services will be contracted to conduct a comprehensive analysis of 
the socio-economic impact of the Project. This evaluation should be 
conducted in mid-1980, at least one full year after the completion of 
Stages I and II (or approximately 50%) of sub-project construction in each 
Project area. 

The socio-economic impact of the Project will be examined in terms 
of the following:* 

1. Production effects; i.e., changes in: 

average yields per crop per hectare 
percentage of land area under production (crop and pasture land) 
length of growing season 
crop divers~ty 
crop losses 
soil loss 

2. Income effects; i.e., changes in: 

farm-generated cash income 
food consumption/nutritional level 
quantity and value of marketed production 
household expenditure patterns 
credit rating/borrowing behavior 

3. Employment effects; i.e., changes in: 

number of required man-days of on-farm labor 
employment index (see Table XI, Part III B) 
utilization of non-family labor 
percentage of cash income earned from seasonal off-farm employment 

These illustrative indicators of socio-economic impact will be supple­
mented by indicators selected to provide a basis for a GOP decision whether 
to expand the Project throughout the sierra. Such indicators would provide 
measures of: (1) cost-effectiveness (e.g., total Project cost per hectare 
affected or per farm family benefitted); (2) the replicability of the Project 
in other sierra regions (e.g., comparative analyses of production patterns, 
soil and water resources, marketing patterns, physical and administrative 
infrastructure, social organization, and data availability in Project areas 
and in other major sierra watersheds); (3) administrative feasibility (e.g., 
demonstrated progress in achieving Project purpose pursuant to logical frame­
work indicators, and availability of minimum required budgetary and staff 
resources). 

*The indicators given here are only illustrative of those which will be 
used; give~ li~ited data sources and the high costs of· collecting some kinds 
of socio-economic data in the sierra, surrogate indicators may have to be 
developed in some cases. 
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The collection of all these data will necessarily include extensive 
lnterviewing of participating farmers themselves to solicit their perceptions 
of the conduct and impact of Project activities, and to evaluate their parti­
cipation in these activities. 

These indicators will be further refined and specified in terms of 
reference for the Project evaluation, to be drafted by Loan-financed 
advisors (see Part II B 3(2>)and DGA technician~, and reviewed by USAID. 
Supplemental assistance in dratting the terms of reference may be required 
from a social scientist for which USAID may have to depend on its own or 
AID/W's staff or contracted personnel. Close collaboration with GOP officials 
in the development of these teras of reference will be maintained to assure 
that the evaluation will provide the GOP planning agencies with the data 
appropriate for a review of the desirability of expanding Project activities 
into other sierra regions. 

Evaluation of socio-economic impact will measure levels of production, 
income, and employment in approximately half of the sub-projects in both 
Project areas at least one growing season after the completion of infrastructure 
construction. These levels will be measured against the estimated production, 
income, and employment levels used in the economic/financial analyses performed 
as part of the feasibility study for each sub-project. The estimates used 
in the sub-project feasibility studies, then, will constitute the baseline 
data for the evaluation study, and will be readily available from the computer 
print-outs for each sub-project analysis. 

The DGA has expressed its strong support of Project evaluation, 
particularly that of socio-economic impact, and has indicated its willingness 
to contribute to local cost support of contracted services. USAID will 
coordinate closely with the DGA in designing appropriate terms of reference 
for such evaluation and maximum participation of GOP agencies and Peruvian 
professional pers?nnel will be strongly encouraged. 

D. Conditions and Covenants; Negotiating Status 

The Project Development Committee has held initial discussions with 
the DGA to review the conditions and covenants which are routinely required 
in AID Loan Agreements and those which may be specifically required in 
implementation of this Loan Project. In principle, agreement has been 
reached on the following proposed Conditions Precedent: 

I. CP's to initial disbursement 

Legal opinion of the Borrower 
Designation of Borrower representatives 
Evidence of Borrower contribution 
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It is expected that upon Borrower compliance with these initial CP's. which 
should be met within 120 days after the execution of the Loan Agreement, 
Loan disbursements will be made to finance technical assistance in planning 
and project analysis (See Part II B(2>) to assist the DGA in the preparation 
of a Project Implementation Plan and with the on-going analysis of sub-projects 
to be f lnanced. 

II. CP's to disbursements for other than technical assistance 

Project Implementation Plan to include: (1) a time-phased 
implementation plan of sub-project investments in works, 
afforestation, land development, and personnel; (2) an out­
line of the terms of reference and procedures to be used to 
determine sub-project feasibility; and (3) a plan for the 
technical assistance program. 

List of equipment and machinery requirements. 

Compliance with these CP's will permit the DGA and AID to initiate procure­
ment of heavy equipment representing core requirements for the equipment 
pools for each Project area so that deliveries of imported goods can be made 
by the time USAID has approved Stage I sub-projects, and the DGA is ready 
to begin construction. 

III. CP's to disbursements for construction of any individual 
sub-project 

An economic and technical feasibility study, including an 
assessment of the environmental effect and projected socio­
economic impact of the sub-project to be financed, which 
meet the sub-project selection criteria agreed upon by 
AID and the GOP. 

Final engineering plans, specifications, and cost estimates. 
Time-phased plan of sub-project construction and supervision. 

Prior to the disbursement of Loan funds for any construction of any 
individual sub-project USAID will review the above documentation to deter­
mine socio-economic and technical feasibility of the sub-project and in 
order to approve the sub-project for Project financing. 

IV. CP's to disbursement to the Agarian Bank credit fund 

Evidence of the establishment of a Fund in the Ag Bank for 
sub-lending for on-farm land development and improvements, 
including an outline of procedures, designation of adminis­
trative responsibilities, eligibility criteria, and sub­
~ending terms and conditions. 
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Compliance with this CP is not expected until well into Year 1 of the Project, 
when sub-loan investments will have been identified by the DGA engineers 
and the respective Water User Associations. 

In addition to these Conditions Precedent, a covenant, to be 
negotiated with the GOP and included in the Loan Agreement or Annex to the 
Loan Agreement, will require joint USAID-GOP annual reviews of the progress 
of the Project. Such a covenant will additionally require that three years 
after the execution of the Loan, a review will be held to measure Project 
progress against implementation targets established in the Project Implemen­
tation Plan with a view to determining whether the Project funds (including 
those under the Loan) remaining uncommitted or undisbursed at that time 
could reasonably be expected tc, be utilized within the remainder of the 
disbursement period. ·rhis will provide the Mission an opportunity to make 
a judgment as to the best allocation of Loan funds for the remainder of the 
disbursement period, including the options of reprogramming of Project funds 
and/or partial deobligation. 

Given the DGA's strong interest in the Project, the enthusiastic 
support it has received in OSPA and the INP, and the reasonably advanced 
state of USAID-DGA conversations relating to the details of Project Implemen­
tation, the Project Development Committee believes that the Loan Agreement 
can be negotiated promptly and smoothly. All participating GOP agencies 
are anxious to begin implementation as soon ~s possible, and some Project 
activities are already underway or in preparation. 



Annex II 

CERI'IFICATION PURSUANT TO SECTION 611 (e} OF THE 

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED 

I, Donald R. Finberg, the principal officer of the Agency for 
International Development in Peru, having taken into account 
among other factors the maintenance and utilization of 
projects in Peru previously financed or assisted by the United 
States, do hereby certify that in my judgment Peru has both the 
financial capability and the human resources capability to 
effectively maintain and utilize the capital assistance project: 
PROORAM FOR IMPROIJED WATER AND LAND USE IN THE SIERRA. 

Director, 
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Provided from: FAA Section 103 ("Food and Nutrition") 

Peru: Sierra Water and Land Use Improvement 

Pursuant to the authority vested in the Administrator: by the 
Foreign Assistance Act of 1961. as amended, ("the Act") and the 
delcRntions of authority issued thereunder, I 11crcby authorize 
the establishment of a loan ("Loan") pursuant to Section 103 
of the Act, and in furtherance of thb Alliance for Pro~ress, to 
the Governli~nt of Per11 ("florrower") of not to exceed eleV('n million 
United Statos dollars (~ll,000,000) to assist the Borrower in 
financinr. United States dollar and local currency costs of a project 
to i~prove water and land use in the Sierra of Peru ("Projectn). 

The Loan shnll be subject to the followin~ terms and conditions: 

I. Interest and Terms of Renay~ent 

Borrower shall repay the Loan to .i\. I. D. in United States 
dollars within fortv (40) vears from the date of the 
first dishursenent ~ndcr the Loan, including R grace 
period of nr1t to exceed ten (10) yc;ars. !3orrm:er shall 
pay to A.I.D. in United States dollars interest at the 
rate of. two percent (2%) per annum during the grace 
period hnd three !lercent (3%) per annum thereafter on the 
outstnnJing disbursed balance of the Loan and on unpaid 
interest. 

II. Other Terms and Conditions 

A. Goods and s~rvices. excent for ocean shipning, financed 
under the Loan shall h:i.ve their source and orif!in 
in Peru or countries included in A.I.~. Geo~raphic 
Cod~ 941, providnrl, however, that marine in~ur~ncc 

l f i 1 - ' I 1 . "' . . , . d nay ){l . mrn.ccc~ un:-•flT t:1e ,oan on y 1:r: it is oota1ne. 
on a corrq:cti tive basis and nny clai1~s thereunder are 
pnvable in freelv convertible currencies. Ocean 
shipping financed under the Loan shall he procured 
in a.ny conntrv i.nclur1~d iP. A.I.D. Gco~rP.phic Code 
941, not inciuding Peru. 

B. United States dollars utilized under the Loan to 
finance local currency costs shall be made avail 
pur~uant to procedures satisfactory to A.I.D • . 

c. Prior to any disbursement or tile issuance of any 
con.;tlitcent docwaen.ts under the Loan, l;orrower 
shall su.l..mti.t. to A.X.l>., in form and suostance 
satisfactory to A.I.D., evidence that the Borrower's 
contribution to tlle Project will be available in a 
timely mar..ner. 
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D. Prior to any disbursement or the issuance of any 
co~itcont docu..~~nts w1~~r the Loan oth~r than to 
finance tecnnical asais~anco, the Borrow~r snall 
submit to A.I.D., in form and substance satis­
factory to A.I.o.: 

l. A Project Izlplmnant~tion Plan cont~ining, 
inter alin, a delin\Jation of respectivo 
9overnRillii::a1 agencies• responsil>ilitics, 
provision3 for aJequ3te staffing, a descrip­
tio:l of t;rocedur~:J for Bpyroving sub-proje<:ta, 
and a plan for rJonit.oring sub-vrujt:ci:. cohoi..l:uctio;i.; 

2. A list of OllUipment. and n1acbinery required to 
~lemont sub-t1roj .ect. construction. 

~. Prior to any di~burseffient or the issuance of any 
c..:.:;::.·~i~.:;.;.&~1... '"'c.c:...: .-.. ~.;~c;; · ... i.:;-:.J·.:::r c:·~~ !..03.!l for nuh­
lcuuiay, t..;l...} i~orro\:L:..: f.i!1all .r, ul:.mi t to .t •• I. D. , in 
form and substance satisfactor::t to A. I.D., evidcn.<;e 
of the establisim~ent of a fund for sub-lending for 
on-f arr..l i11~prover..1er..ts. 

F. llorrower shall covenant to review with A.I.D. 
annually tne t>roc;re:is of the Project; approxi­
mately three years fro!n the date of the Loan 
Agreer..Qnt a review shall be held to r.te:asure such 
~r~~r~s~ n~~i&st ~he tar~ets established in the 
Project I!· .. :;_).J.c~-.:~ntation l>lau. witi1. a vi=~w· t.O u~ter-

1:1ining w11u~11.:r funds rereaining unco1::mit.tud or 
u1;.disburs ...... u. u.rh ... ~r tho Loan at the ti1: .. ~ cculd 
rcasonal>l:' ;-.. ~ t .·~,.; .. ~i.:! l. · l to Le titil.~ z·."'d \;;1-thin tile 
recai.ndel:· or t.ol<J cJ.J.t::.,.,ura.:?tuent. p\;.r l.O..i. 

G.. ri'b.' Loon Sl .. \ll be SUL')CCt to such othe.r tertns and 
oomlitious as A.I.D. May deem advisable. 
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J::U 1l~52l NA 
SU~J: GOP LOA~ ~P~LICATION LETTER: IMPROVED ~ATER ANO LANO 

USE IN THE SIERRA OF PERU 

1~ MISSlON HAS RECEIVED SUBJECT LETTER FROM MINISTtR OF 
FCO~OMY ANO FINA~CE DATED OEC~M~E~ 151 1975e TEXT FOLLOWS: 

" .... ~I AM PLEAS~U TO WRITE TO YOU ~FGARnING THE PROJ~CT "tMPROVfO 
WATE~ LNO LAND us~ I~ THE SIERRk• OF PERU" PREPAREO BY THE TECH• 
NICAL ~FFICES OF THE MINISTRV OF AGRICULTURE WITH THE SUPPORT 
i)F A ... !., ~1 .. 

'"'!"Ht: A'10V C: P~OJ C.CT HAS T Hf. NECESSARY PR I OtH TY FALL. ING Wl TH IN THE 
;J4TlONAL OFV~LOPMENl PLAN, AND FOR THIS REASON MY GOVERNMENT 
OF~ICI4~LY R~QUtSTS Of THt AGENCY FOR INTERNATIONAL DEVELOPMENT 
CA!0) OF THE UNITED STATES OF A~ERJCA !!~ PARTICIPAlION IN THE 
J~PLE~~~TATIO~ UF THE PROJECT BY G~ANTING FINANCIAL ASSISTANCE 
E3Tl~-TEO IN THE AMOUNT OF 511~~00i00~~00 UNDER THE MOST CON• 
Ct~SlONAL TERMS AVAILABLE FROM .I~D~ 

~~EGAHDIMG THE NATIONAL CONTRIBUTION REQUIRED FOR.THE EXECUTION 
Of THE PPOJECTr HY GOVERNMENT WlLL ARRANGE FOR THE NECESSA~Y 
8UDG~T4RY RESOURCES TO BE PROVIDED FOR THE COMPLETE IMPL~MENTA• 

TIO~ PLA~, BUDGfTARY RESOURCES IN AN ESTIMATED AMOUNT OF 
s1~,~0~,0~~ WILL SE 4LLOCATED IN THE BUDGETARY SI~NNIUMS 197~·76 
,\ 1,m 1 9 7 7 ... 7 s a 

ayo ~A~~y nuT THE P~OJECT, THE GENfHAL DIHECTORATE OF WATERS OF 

UNCLASSIFIED 
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Tttr ··\t'llST:'>Y OF AGiHCuLTUiiE HAS ~EEN UF.SiilttATt.O A$ THE:: EXECUTING 
\~;=·:r" :nHCH i.I .... L HAVt:. PRnJCIPAL ~E~?IJNStbI1..I JV FUR THE IMPLE" 
·1.:. ~-: ~ •\ 'i 1 0 tJ 0 I" . : Ht: , PR U J t. CT o l N AD l'l l T I 0 N f A SPEC I Ai.. F lJ ND W 1 LL 8 E 
~STA~~;~~~u I~ A 5P~CiAL AC~OUi~I AT ThE A~RARIAN &AhK WITH A POR• 
T1"·; ~1;: ~If"i ~.OA~~ F~;·i;:)S '4~Ju NATIO"'IAL CtJUNTf..RPAr<T. Tt1IS FUND WJLL. 
1t tl~t~ FO~ TrlE IMP~OVEMENT OF LAND IN TM~ AREA& AFf ECTEO BY 
: ... -: =>1<' 0 1..;':f"1·1 .H~u Wilt.. &E AOMI"-ilSTERE.O t3Y THE BANK lN COO~OINATION 
~IT~ THE i~NFRAL DI~ECTURATE OF WATERS 0 

"i~~Q£~J~E, Jr, ~EriALF o~ MY GOVtR~MENl1 I REQUEST T~E COOPERATION 
,-. ;: ~ ,.i -: 4. r, ~ =-i C Y ;::'JR I ~' T t: RN AT I v N Al I') c V EL 0 PM F. NT I N l Ht:. F l N AN C l NG 
A~1 n~V~L0~ME~T O~ T~E ABOVE ~R~JEtTw 

~·- ::" \ ~:: ~C CF:t=>T T dE ASSURANCE& OF My HI G ... ES "!' CONSlDt:.R AT l ON 9 
11 

<;JG:4€·J '3V ~IiHSTE"< OF ECON0"1V FINANCF 
L ~J ~ :i t~ i\ ~ II A C 4 S T A N E. J A 

)~ 1~;~n ON TH~ Aaav~, R~~UESr AlO/W PROCEEn WITH DLSC 
'?::.vl;:-·-~ OF ~P .. 
i)C:'\~4 

UNCLASSlFlF.0 


