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MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE
SUBJECT: Peru, Program for Improved Water and Land Use in the Sierra

Attached for your review are the recommendations for authorization
of a loan not to exceed Eleven Million U.S. Dollars ($11,000,000)

to the Government of Peru ("Borrower") to assist in improving water
and land use in the sierra through: (a) an increase in crop yields;
(c) expansion of cropping alternatives; (d) an increase in the
efficiency of water use; (e) reduction in soil loss from erosion;

and (f) the strengthening of GOP technical capacity at the regional
level.

The loan is scheduled for consideration by the Development Loan
Staff Committee on Monday, December 22, 1975, at 9:30 a.m. in Room
3524 NS; please note your concurrence or objection is requested by
close of business on December 24, 1975. If you are a voting member
a poll sheet has been enclosed for your response.

Development Loan Committee
Office of Development Program Review

Attachments:

Summary and Recommendations
Project Analysis
Annexes 1 - IV
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B. Recommendation: USAID/Peru recommends that a $11.0 million
loan be authorized in FY 76 under the Food and Nutzition funding category
(FAA Section 103) for the purposes of planning and implementing the Loan
Project proposed in this Prcject Paper.

C. Description of the Project: The proposed Loan will contribute
to the planning and implementation of a program of improved water and
land use in the sierra conceived and initiated by the Direccibn 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
monntain regions of PerG (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-project 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 (ARagBank) for sub-lending to participating farmers for
investments in on-farm land development; 5) 102 man-months of U.S. ox
third-country high-level 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
the MOA, with primary administrative rcesponsibility vested in the Direc-
cidn de Preservacidn y Conservacidn (DIPRECO). (See Organizational
Chart, Part IV A.) DIPRECO engineers will draw up plans and specifica-
tions for the irrigation and drainage works in each sub-project, organize
the local labor force for the construction of works in the sub-project
arcas, and provide necessary technical expertise and supervision of con-
struction. DIPRECO will collaborate with the Direccibédn 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 ragional offices is to assist in supervision of con-
struction, to organize water-user associations in sub-project areas, to
monitor 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 implewentation of the Project
will be the Direccidén General de Forestal y Fauna (DGFF-General Directorate
of Forestry and ¥auna), which will provide technical advice in designing
and implementing the program of protective afforestation in sub-project
areas.
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Additionally, the AgBank will varticipate as financial agent
for the svecial credit fund established for sub-lending to benefitted
farmers.

The Project is designed with the objective of providing the
optimum number and level of inppts to complete up to 27 integrated sub-
projects to improve water and land use in two Project areas. These in-
puts will include construction materials and equipment, construction
labor costs, tree 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 farmers.

Construction of small dams will enlarge capacity tc store
water for use in petween rainy seasons and for regulation of water flow
throughout theyear. 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 cfficient distribution of water. Construction of drainage systems
will channel off cxcess water in low-lying areas for use as irrigation
water and will scrve to avert salinization of the soil. Afforestation of
selected hillsides in sub-project areas will control soil erosion,con-
serve 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 sierm land 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 the 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 of the placement of these inputs will be strength-
ened regional offices, with adequate support staff and equipment and
machinery to perform 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 DGA.
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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 Project 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.
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 systemsin 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.
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D. Summary Findings

After working closely with the DGA staff in the design and
feasibility study of this Project, the Project Development Committee is
confident that sufficient technical and managerent capacity exists to
sxocute che Trovect offectively and afficlencty, Jwwven this detecai-
maconn, ohe Moasien Mar Jdectded (0 recaed widh dhe Yroldeed aftier a
carcful examination of {{ve sub-projects for technical, economic/fi=anejal
and social feasibility. These 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 (summarized below and more fully presented in
Part III - "Project Analyses") is considered 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 sub-projects analyzed has es-
sentially followed irrigation planning practice which has been used and
refined in PerG 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 maximunuse 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 existing standards made by the DGA will
be reviewed by USAID engineers to assure their adequacy.

The DGA engineers normally develop their own 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 closest applicable standard specifications
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and re-write them tailoring

cach paragraph to the vparticular requimments of the project or several
sub-projects. USAID/ENG has reviewed examples of these specifications
and find them technically sound and cuite appropriate for the specific
works for which they were intended for the five sub-projects analyzed
There is every reason to believe that the DGA 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 financiai acceptability of sub-projects
will be determined through a sequence of four basic tests. The first, an
cconcmic 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-
sources. If a sub-project passes this first test, three financial rates of
return will be tested: the first and second measure the financial in-
centives to the farmers in the sub-project areas, and show the rate of
roturn to their labor, nianagment, and investment and the rate of return
to th-ir management and investment; a third measures the financial rate
of return on the sub-project ver se (not the incremental benefits) to
insure that it will generate sufficient cash flows to repay any
amortization costs.

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

Analyzing the results of the economic and financial tests,
it was found that in cach case the sub-project will provide the follow-
iny benefits to farmers in the selected areas:

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

In terms of themacro-economic benefits to accrue to
society as a whole, the Project will act to increase the amount of land
suitable for agricultwral 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 Mantaro area markets production in the



Livmi=Callae metvopolitan ared, and Cajamarca markets to the northern
coantal conters of frngille and Chiclayo-- and the grawing populat ion

1 osach ot these wil b insore that saeplus production has o veady out side
wmarhet.  To the extent that this inevedscd production can be substitutoed
tor currently imported foodstuffs, che Project will have a positive
clivet on Peru's balance of payments and foreign coxchange situation.

3. Social Analysis

An analysis ¢f five illustrativzs sub-project areas shows
considecrable inter2st in andcommunity sypport for the proposed irrigation
and drainage sub-projects. The awareness on the part of local farmers
or their dependenceon irrigation water supplies and the potential
benefits from increases in these supplies is very well-developed in most
of thc¢ communities to be benefitted by sub-projects, and, in general,
enthusiasm for water-related projects is high.

Farmer cxperience in operating and using rustic, often
hiyily inecfficient, irrigation systems is extensive and surprisingly
successiul, contributing to a solid foundation of familiarity with at
least the basicooncepts of irrigated agriculture. Effective and quite
sophisticated norms of communal organization exist in mostcommunities
providing a sound basis for ecfficient social organizaticral infrastructure
for farmer particivation in sub-project construction and assumption of
responsibility for routine systom operation and maintenance. In several
communitics, communal construction of water works and other infrastructure
is currently underway with minimal, if any, outside assistance.

Scme problems in inter-and intra-community cooperation
exist, however, These problems spring from a variety of sources which
can be expected to be common for most sub-projects in both Project
areas; rosentment against neighboring communities due to long~standing
rivalries, or new rivelries created by land ownership changes effected
under the Agrarian Reform; minor disputes over commonly-held land; and
disprovortionate kenefits within and among communities accruing as a
result of irrigation and drainage investments are the most frecuent
sourc-:s.

Such minor conflicts are inevitable in the Project, given
its broad provigion for extensive local participation and its significant
soclo—-cconomic iwpact. The Project Development Committee believes,
never theless, that the value of the Project derived from its social
involvement and impact makes it worthwhile and possible to cope with
these potential social conflicts. Moreover, the Committee is confident
that the economic motivation for and awareness of potential benefits
from participatisn in the Project is sufficiently powerful to outweigh
the tendencies toward minor social conflict apparent in two of the communi-
ties studied.
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The DGA staff is highly sensitive te these potential
social conflicts and has indicated its interest in financing the services
of experienced secial scientists to advise and assist the regional staff
in identifying and resolving them.  With the DGA's careful collaboration
with community leaders and local farmers, aad with the firancial in-
centives dewcastrated in the rates of return analyses of sub-projects,
the Committoe considers the Project, as designed, socially feasible.

E. Project Issues

1. Responsibility for Project Administvation - The issue of
assigning central operational responsibility for Project administration
(cited on pp. 16-17 of the IRR) has been resolved by limiting the selec-
tion of sub-projects to only those cechnically non-complex sub-projects
the design and implementation of which are fully within the cechnical
and administrative compectence of the DGA. Consequencly the final Prcject
design does not envision any dependence on support and/or technical input
from the General Directorate of Irrigation (Direccidn General de Irxi-
gJaciones- DGI), which has resvonsibility for planning and exeruting large-
scale technically complex irrigation projects. By excluding tne reed for
DGI parcicipation in Project implementation, then, the problem of devis-
ing adequate coordination among thesc MOA offices is obviated, as is the
vossibility of duplication of and/or conflict with a pos ible sccond-
slaae IDB loan tentatively programmed for 1978 to finance medium-~scale
itvigiion projects te be administered by the DGI.

2. Respective Roles of Project and IDB "Lineca Global" - As
cited in the IRR (pp. 12-13), the IDB is currently financing medium-
scale irrication projects in the coast and the sierra, providing under a

1971 loan a $9.0 willion contribution to a line of credit totalling $23.3
million. Twelve projects have been identified and are being studiéd or are

under construction, SCVen in the sierra¥* and tive on tne gcoast. 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 LWO more years are
requircd before the loan will be completely disbursed.

In early 1975, the IDB and the GOP initiated discussion
relating to the possilility of extending a second-stage loan to continue
and coxpand activities begun undei the "Linea Globhal" program. Shortly
therecaiter, the IDB cxpressed concern that the present Projecl, as pro-
poscd in the IRR, may duplicate or conflict with a sccond-stage "Linea
Global," 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 Arequipz, 2 in Ayacucho, 1 in Apurimac, 2 in Cuzco and
1 in Puno.



8-‘

Froujres would noet disrupt or duplicatce a continuation of the "Linea
Glokal" program, given the following considerations.

First, "Linca Global" is under the exclusive supervision
of the DGI, which, as noted above under Issue #1l, is not expected to be
particivating to any significant oxtent in this Project. The dangers of
duplication of eftorts, straining existing DGI teclmical personnel
capacily, and lack of adwinistrative coordination are thus eliminated.

Sccond, the natures of "Linca Global" projects and thosc
sub=projects to be financed undexr the A.XI.D. Loan are quite dissimilarx.
Those financed under the IDB loan are of a medium scale and considerable
technical complexity, requiring a degree of technical expertise and
sophistication not anticipated to be required under the A.I.D. Project.
Owing 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 sub-projects under the
A.I.D. Loan, on the other hand, will permit reliance on the DGA staff
both for design and construction and will maximize participation of local
communities in suvb-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 ard of the current and proposed activities under 1IDB's
"l.inca Global," wlisch have been judged by IDB and USAID officials to be
Aite distinct and independent. However, a minimum of coordination will
be reguired in the identification of sub-projects under each loan to
wainlain the distinctive roles of cach program, and USAID, in conjunction
with the IDB, will take appropriate steps to assure collaboraticn between
the DGA and the DGI on identification and selection of sub-projects under
thelr respective jurisdictions.

3. Effect of the Agrarian Reform cn Project Implementation -
The GOP's Agrarian Reform program aims: 1) to expropriate large holdings
for the benefit of those who work the land and 1ii) 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. (2bout one year is needed to finalize the adjudication
process.) However, where the Agrarian Reform has established new pro-
duction units, the aggregation and mobilization of small farmers in these
ncw structuresshould, in the medium-to long-term, remove the traditional
structural constraints of latifundia and minifundia iard tenure patterns
and tinc short-term constraints imposed by instability and organizational
Jdisruption.
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It is cxpected that woskt, if not all, of the sub-projects
to be irplerented under the Project will be in areas where adjudication
of land-holdings affeccted by the Agrarian Reform has been completed,
where determination of new boundaries for new production units has been
made, if not formally adjudicated, or where official certificatesof
"non-affectibility" have been iscued, indicating that no land ownership
changes will b2 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-lending Program - Reference was made in
the IRR (p. 18) to the possibility of including under the Project a
progran of sub-lending to farmers for investments in on-farm improvements,
including construction of distribution canals, water weirs, and land-
shaping. This possibility was further explored in subsequent discussions
with the DGA and the Ag Bank, which confirmed both the desirability and
feasibility of such a program. (Please refer to Part II - B for a full
description of the proposed credit program.)

5. Effect of Division of Ministry of Agriculture - Shortly
before the IRR was submitted, the MOA 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 wes vnclear at the time how this reorganization would
affect the Project. Subsecuent clarification of the delineation of
responsibilities of the respective Ministries indicates that the Project
lies entirely within the administrative competence of the MOA; the
implerentation of Project activities both in Liwa and in the Project
areas will be cerried out by MOA staff.

6. Inclusion of Sub-Projects with a Power Component - An
issuc 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 potential. Since the selection of sub-projects was limited to-
those technically non-complex sub-projects within the DGA's designing
and construction capacity, 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 Mines.

7. Five -Ycar Loan Disbursement Period - While USAID/Peri
fully recognizes the thrust of A.I.D's preferences for short (three year)
disbursement periods, the Project Development Committee, after careful
consideration of this preferred option, determined that a five-year dis-
bursement period is ampropriate for this Loan to assure quality Project
implementation. Several key considerations must be taken into account
when reviewing this determination.
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First, the activities to be undertaken in the context of
the Project comprise what is essentially a comprehensive aew GOP program,
involving the establishment of new (or the significant strengthening of
former) lines of inter- and intra-agency coordination. The principal
institutional objective of the Project is to achieve a significant and
much needed decentralization of technical functions in water and land
resource management, While this decentralization is 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., 1in this Project,
teams of experienced technicians will be created to work in the Project
areas to carry on continuous identification and prefeasibility studies
of potential 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
ol these activities beyond the life of the Project itself.

A second institutional development goal of the Project is
that of »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 improvement of large areas which are already being cultivated. It can
be expected that the work in the cultivated areas will be slower than in
those areas which will be irrigated for the first time. Second, in pursuit
of maximum employwent effect and farmer participation in the Project, most
of 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
construction period estimated to be required for sub-projects. Third, all
sub-praject 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 similar 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 these 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 considerable intra- and inter-agency coordination, the broad scope
of feasibility studies required for sub-project approval, and the length
of construction period; required in sub-projects of this nature -- USAID/
Peru has determined that a 5-year disbursement period is the appropriate
and realistic period in which to implement this Project.*

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

A, Sacquound

L. Description and History of the Development Problem

About 45% of the population of Peru is located in the sierra,
approximately 55% of which is dependent on agriculture for their livelihood (See
Table 1),Undercemployment, low incomes, and low productivity characterize the
rural ponulation 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

7.1% is wasteland. This limited agricultural base is subject to heavy

population pressure. Despite a high rate of out-migration from the

sierra, especially during the last two decades, the population growth

rate ot 2.9% has resulted in a ratio of less than 0.2 hectares per family depen-

dent on agriculture in the country as a whole (1.9 hectares in the sierra). These
ratios have remained virtually constant since 1960. Sierra farmers must cope

with widely variable climatic conditions, owing to the rugged topogra.ny

of the Andes mountains. 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

Seleeted Indexes Characterizing Resource Availability and the

Technological Condition of Agriculture in the Peruvian Sierra®*

CATEGORY Ttom Unit and Time Level Rate of Growth/%
e Period : : of Total/Range

,I POPULATION
1. Total population of Peru million/1972 14.8 2.9

2. ropulation actively de-
pendent upon agricuiture

~in Peru million/1972 6.5 44.6
3. Population of the Sierra million/1972 6.6 44,5
4. Sierra population
dependent upon agriculture million/1972 3.6 - 54.5
IT LAND IN SIERRA
5. Total land area in the
Sicrra million hectares 19.3 100.0
L.  Aruva apt for crops
(Class 1 - IV soilws) million hectares 2.1 11.1
7. Area apt Lor pastures
(Class V -~ VI soils) million hectares 14.4 74.4
8. Areea apt for forests
(Class VII - IX soils) million hectares 1.4 7.4
IIT RAINFALL & TEMPERATURE
9. Waste land 1.3 7.1
10. Mean annual rainfall
in Cajamarca and Huaacayo mm/1952-74 600 s.D.+ 200%*
11. Mean rainfall during Nov.
April in Cajamarca and
Huancayo mm/1952-~74 400 S.D.+ 200**

* As defined by the MOA, the sierra comprises that land area above 1,500 m.
on the western flank and above 2,000 m. on the eastern flank of the Andes
Mountains. ;

**  gp = standard deviation from the mean.
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Table 1 (Cont'd)

S a ik e dwa mam v mem i me e emevE e e w e ik b Sk & R s em e

et e

NYTEIIS U mi R -'7'»'7 N ate O N /2
CATEGORY | - init \m‘l 1"ime Lovel R]t.( ol Growth /1
IPeriod ol Total/Rangyc

12. Mean daily maximum
temperature in Cajomarca
or Huancayo - C°/1952-1974 20 20 to 30

13. Mean daily minimum
temperature in Cajamarca
and Huancavo C°/1952-1974 5 -5 to 10

IV __ AG., TECHNOLOGY

14. Crop land per family in
the sierra hectares/1972 1.9 -

15. Incidence of labor in
total cost of producing:
potatoes, corn and beans Percent Over 80% -

16. Loevel of fertiliser usc

in corn production kgs. of Nitrogen/
T sierra llectare 1972-1974 <10 Kg. -
Coast " >70 Kg. -
eru " 40 Kg. -
17. Vl'rice of nitrogen $/MT of Urea
fertilizer " -
Peru (CIF Pisco) " August 1975 250.00 -

New York (FOB) " 167.50 -
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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 anly
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 fhich
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 facilities 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. These 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 sufficient
guantities 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 characterized by "postage-stamp" farming with
08% 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
tenurc 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 committed tc: a) complete the transfer of 116,356 hectares already
expropriated to 3,565 families by December 1975, b) expropriate 300,000
hectares in 1275 and 15,560 in 1976 to benefit an additional 24,000
families by the end 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 families;

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

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

4) 42 Campesino grcups (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
constraints described above present a dismal outlook on the viability of
agricultural production in the sierra. This outlook is shared in large
part by many 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 the 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 and 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
PcrG's population witn no alternative to marginal agricultural activi-
ties but migration to slum conditions and underemployment in the coastal
citics. Some steps, then, must be taken to raise productivity and
employment in sierra agriculture as, if nothing else, a "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 me* 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
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limited information on the Cajamarca and Mantaro valleys sexves to
jillustrate the rainfall characteristics of much of the sierra.

Readings from 7 weather stations in the Condebamba River
Basin (Cajarerca 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" 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
months of thc growing season. Readings from 6 stations in the Mantaro
watershed indicate rainfall patterns virtually 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 the
growing season (Nov.-May) varied from 367.5 to 758.2 mm at Huancayo
stations (Mantaro Valley) and from 317.7 to 969.5 at Cajamarca.

More imporicant, rainfall in November, the critical month
for planting most crops, varied from 5.8 mm to 136.2 mm at the Cajamarca
stations and from 32.0 mm to 148.6 mm at the Mantaro Valley station, and
could bc expected to be below 66 mm 50% of the time in the latter wvalley.
The dry season (June-Rugust) 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 the above patterns of rainfall, it is clear that
supplementary irrigation has a high potential payoff. The benefits from
supplemental supplies derive principally from:

a. Eliminating restrictions on the 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 agriculturaloutput and increases in
producers' incomes are thus possible with irrigation. The major activities
required to permit effective use of supplemental water in the sierra are:

Il
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. Increasing watex storage capacity in order to regulate
scasonal availability of water,

b. Capturing 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
camplementary afforestation, and

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,
d. 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 1938 because inadequate provisions
were made for continuous maintenance and no forestation was included to
protect the canal as it passes through the roughest 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 themselves have long recognized the potentially
large benefits that could arise frem a relatively low-cost program of
improvement of existing facilities, afforestation to protect these
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structures, river defense systems, and construction of new systems where
feasible. In response to a series of requests from concerned groups,
dating back to the carly days of the current Government, the MOA financed
a special program --"Technical Assistance to Commnunities and Cooperatives"
in 1973. This program, managed by the newly formed Sub-Directorate of
Watershed Management of the General Directorate of Water Resources, was
designed to develop 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 limited 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 inrrease agricultural production in the sierra
through intensive and rational exploitation of water
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
farmers 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 advisors 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 agricultural engineer, a specialist in on-farm water-use
efficiency, assisted the DGA in developing an incipient water-use research
program vhich 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



carthgquake) . [nvestments in ivrigation structures in high-mountain

valleys vhich were damaged by the quake were made under subloans financed by the
AID Supervised Aavicultural Credit Loan (527-L-054) and the Community
Developrent Loan (527-1.-052) .

The flood of 1972, vhich severely damaged irrigation canals,
dams, ote, as well as on-farm works in the northern zones (including
the sierra) brought the problem into bold relief. AID Supervised
Agriculturzl Credit Loan 527-L-056 was designed to finance the recons-
truction of infrastructure damaged in the f£lood. These reconstruction
activities helped clarify the nature of the more general problem and it
became increasingly evident that insufficient river defenses, outdated
and poorly constructed irrigation structuares, 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~050 was a $50,000 River Defense Study, focussed on the Chira-Piura
watershed which was developed in 1973 and begun in 1974, Its preliminary
results are already indicating new policy directions vis-a-vis the sierra
arcas of teru's watersheds. One of these is that feasible, effective,
and rolatively simple measures exist for protecting small-scale irriga-
ti.on developeents under the rugyged conditions found in source areas of
i'eru’'s major river sva=tems,

The USAID wos contacted by the DGA formally in July 1974 to
cxnlore pessibilities feor a possible future loan or technical assistance
program in the field of water resources. After preliminary review it
became apparent to both the GOPF and USAID, that USAID's resources could
best be directed tovards the problems of small-scale, irrigated agri-
culture in economically depressed sizrra provinces. Such focus was
judged to e fully consistent with AID's Congressional Mandate to direct
programs to the poorest economic stratum.

Early field trivs (August/September 1974) served to refine
UsaIbD's cenception of the problem and its ultimate solution. USAID's
enginecrs, cconomists, and agronomists, travelling with COP technicians
and officials concluded then that & very large number of apparently
feasible vrojects of small size (less than 1,000 Has.) of technically
simple design (ecarthen dams, carth and rock canal linings, etc.) of low
cost, and having grest potential benefits, exists over a wide range of
the reruvian sierra.

Given this highly positive impress.or from visits to selected
north, south, and centrzl valleys in the sierra, the USAID and the GOP
agreed to proceed tc develop a loan project which would 1) create the
administrative structure, both in Limz and in each major target region,
necessary to carry financial and technical resources to the beneficiaries;
~} provide capital and technical ;ssistance for building irrigation works
.nd for investments in on-farm dzvelopment; 3) provide extension services



to upgrade farm technology; 4) provide financial and professional assist-
ance to develop the econonic, technical, and social studies required to
implement the development project; and 5) initiate and implement on a
pilot hasi: a program vhich could be replicated in other regions of the
sicerra,

In November 1974 - January 1975, a USAID-contracted consultant
{Engincer/Economist) working with one of the top irrigation engineers in
the DGA, developed a comprchensive preliminary survey of the problem areas.
Their report* formed a solid basis for development of the project by 1)
niarrowing the target focus to 2 priority regions (Cajamarca and Mantaro)
and ) laving the foundation for in-depth study of sub-project feasibility,
cconomic costs and benefits, and technical assistance needs.

The DGA, following 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
presented 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-
financed social scientists, and an analysis of the Project's socio-culturail
feasibility was made jointly by these contractors, the DGA, and USAID.
These technical, economic/financial, and social analyses combined to
demonstrcote the fteasibility of the Froject, and are presented in Part III
of this document.

* gQee W. Shaner and A. Dourojeanni Report on "Water Resources Projects
to Alid Peasant Farmers in the Peruvian Sierra," January 1975,
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS |

MEANS OF VERIFICATION

IWPORTANT ASSUMPTIONS

A, Sector Goal: The broader ebjective 1o

which this project contributes:
Increase income & employment

opportunities of the rural sierra
population,

B. SECTOR SUB-GOAL:

Increase food production in the
sierra.

A. Measures of Goal Achieve-
ment:

1. 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 ian total production
of food crops in the sierra.
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1. INP statistics.

2. MOL & ILO statistics.

3. ONERN baseline data.

4, Planning model developed
under USAID agricultural grant
program.

5. Project evaluation conducted
as part of watershed planning
studies financed under Project.

Assveptions fer achioviug goa! tergets:
1. Continued high GOP priority
to rural sierra.

2. Major GOP measures undertaken
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.
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Project areas of Cajamarca & Mantaro.
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ochieved: End-of-Project status.

1. 14,900 has, newly
irrigated.

2. 13,00 has. under improved
irrigation.

3. Increase in total
production (per Tables III

& XIL*),

4. Average increase in crop
yields (per Table II1%*).

S. 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.
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1. Agrarian Zonal Offices data.
2. MOA & MOF Statistical
Reports.

3. Ag Bank data on sub-
borrowers.

4. Regional research centers
data.

5. Feasibility studies data.
6. Project evaluation (see #5
under goal above).

7. Project monitoring.

A;;Oienn for echieving purpese: (B-4)

1. Adequate supply of seeds,
fertilizer, water, credit, and
technical assistance.

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

3. Adzquate research and exten-
sion services.

4. Favorable climatic conditions.

S. Absence of major socio-
political instabilities or
conflict.
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1. New irrigation structures and canal

networks.
2. Improved irrigation systems.
3. Drainage systems.

4., Dams to increase storage capacity.

5. Afforestation program.

6. Fully-staffed Regional Project
offices.

7. On-farm land development invest-
ments.

8. Watershed Planning Studies.

1. 650 kms. of new canals.

2. 500 kms. of improved canals.

3. 1,500 has. drained.

4, 8 dams.

5. 1,200 has. afforested.

6. 2 offices established and
staffed with irrigation and
agronomic specialists and
extension technicians.

7. 84 millien of investments in

land development financed
under sub-loans.

8. 2 studies (per Part B3(f).

1. Statistical offices of MOA &
MOF,

2. Project monitoring

a) by USAID & DGA

b) by Regional Project Offices
¢) by Agrarian Zonal offices

3. Sub-project feasibility studies

1. Acceptance of sub-pro- ,
jects by local communities. >
2, Availability & adequacy
of local labor.

3. Prompt availability of
machinery, esuipment, and
materials.

4, Willingness of trained
MOA staff to work in
Regional Project offices.
5. Adequate promotion of
credit fund and effective
demand for land development
investment credit.

B. Intermediate Qutputs:

1. Sub-project feasibility studies.

2. Terms of Reference for Watershed
Planning Studies.

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:

B. Consultants' availabiliy
and MOA approval
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1. USG: TA (consultants, training, studies)

Construction machinery, equipment,
and materials.

Tree plantings

Contribution to special credit fund

Staff & offices

TA to Regional Project

Offices & to farmers

Local materials and equipment
Local labor costs

Local cost support of research,
advisory, and evaluation services.
Contribution to credit fund.

1. TA advisors in DGA 90 days
after Loan Agreement signed.
2. Regioénal Project offices
staffed 120 days after CPs met
3. Imported machinery delivere
6 mos. after CP's met.

4. Equipment & machinery

purchased prior to 1lst '

disbursement for sub-project

construction.

5. Tree plantings purchased.

6. GOP budgetary support for

'77-78 .

biennium approved by mid-1976.

K. Credit fund in Ag Bank
steblished 12 mos. after

Loan Agreement signed.

o

1. Project monitoring.

2. GOP Controlaria reports.

1. Inflatfon within Project
estimates.

2. AID/W back-stopping.

3. Timely GOP decree authori-
zation of budgetary and
staff support.
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2. Sub-Project Profiles

The 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
Mantaro 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 modified 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 o” 0.55 m”/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
from the Pomacocha lake in its natural drainage course. A main canal
of akout 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).

*% Approximately $600,000 of this total represents costs of land development,
of which approximately 50% will be financed under sub-loans.

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

The sub~-project is located on the right bank of
the Mantaro River. About 515 new has. will be brought into production
at an cstimated total cost of approximately $0.2 million.* Irrigation
water will be tapped from sgrings 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 brought 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 irrigatson 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
16.4 Km. 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 structures, 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 construction 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 - .
*k Approximatefy $400,00g 5 " " " sub lﬂans "

***  Approximately $200,000 " " " " "
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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,

‘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 mud-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 breakxdown of Project costs.)

* USAID conversations with IDB technical staff relating to their
experience with cost over-runs under the "Linea Giobal" 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 assistance will be required under this Project
for the implementation of activities at 3 levels: a. for advising
high-level GOP managers and analysts in techniques of water-related
sub-project development, analysis, administration, and evaluation;

L. for implementation of sub-projects, including performance of pre-
feasibility and feasibility 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 equipment, 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 assistin 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 X 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 Use Improvement Program, located in Lima, and empioyed 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) - 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 responsilhlity 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 and estimated cost and tim® 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
advise the DGA and Regional Project Office teams and provide training
in sub-project analysis.

-- Civil Engineer, with at least 5 years of
experience in irrigation works to advise the s..-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 research 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 hydrcologic aspects of sub-project works, and to work with
the on-going training program for Regional Project Office teams.

*NOTE: The disbursement period of the Loan is 5 years, with disbursements
expected to begin in July-August,1976.To0 insure maintenance of the
momentum generated in the DGA by joint USAID/GOP efforts to
design this Project 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, PrbAg 22) from July 1975 through June 1976.
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. (ii) DGA counterpart personnel for these advisors
are estimated to total 30 middle-level technicians, including 15
menbers of Reyional Project. Office teams and 15 members of the DGA
teams. These teams are to be composed of engineers, economists,
topographers, agronomists, and social scientists.

c. 1lmproving the Level of On-Farm Technology of Project
Beneficiaries (Estimated Loan financing; $190,000)

This ~lement of the TA program includes both basic
research in plant/scil/water relationships and development and improve-
ment of extension services to Project beneficiaries. Sub-project
success will depend to a large degree on being able to deliver tailor-
made new technology to sierra farmers, especially the technology of
improved irrigation efficiency. The latter, for purposes or this Project,
is divided into two parts: water conveyance efficiency and water
application efficiency.* Other important technological factors include
soil fartility and use of fertilizers in irricated 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 technical assistance
to farmers.

Specific objectives of the program of research are;
1) to determine water requirements for principal crops that fall within
the National Crop Plan, and 2) develop criteria 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-~ Transp.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 HDr 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) Recommendations for improved on-farm practices will
be developed from the cbove studies. -

Scheduling Water Distxibution

The basic water-use information will be used to design
procecdures for c~llocating water among irrigation districts.

Water Mcasuring Instruments

Adequate control of water distribution requires
development of a simple, inexpensive measuring device at the point where
water onters the individual farms. This will be tailor-made to suit
existing conditions. Training of research and extension workers and

development 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 that a greatly expanded
offort is essential. Minimum assistanc:z should include thes following inputs
over a S-year poriod:

(1) Long-term nesearch Advisor, a Senior Irrigation
Engineer wich research 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
problems, 2s identified by the principal researchers, in the following
fields: &) Soil Physics, b) Engineering specialist in evapo-transpira-
tion, c¢) Engineering Specialist in system design, d) Agronomy, e) Agri-
cultural Economics, and f) Meteorology (15 m/m).

(iii) GOP Counterpart -

A research director
2 principal
researchers
10 research assistants
secretaries
10 Field laborers
Computer time, 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.
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The second critical need, in addition to basic research, in
the improvement of th: level of on-farm technology is the development of
cffective 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 fcllowing 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
cngincering measures required to insure efficient on-farm distribution of
water.

To make this technology available to the farmers, the
following GOP support staff will be provided:

(iv) GOP Counterpart

DGA and Regional Project Office personnel required to
implement this extension program in the Project areas (Zones II and X)
are estimated as follows:

4 Agricultural Engheers, 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 farmers 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 1ull years, and that they will coordinate closely with Agrarian
Zone's$ general extension personnel.

As technical support to the GOP extension staff, Loan funds
will be orovided, as available, 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 materiais 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;'
extension specialists, etc. (up to 24 m/m).




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 degree~training at foreign institutions in disci-
plines essential for supporting on-going research in water-use efficiency
is necessary for a small, select group. Second, short-term training tours
(invitational travel) for key MOA personnel are essential to enable an
cffective transfer of existing technical and administrative expertise to
Perti during the life of this Project.

Dvoails of the 2 training programs are:

»
.

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

(ii) Short-term training visits for high-level adminis-
trators and experts in the DGI and DGA. Visits will be made to the U.S.
Soil Conservation Service, Secretaria de Recursos 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 Counterpar costs, to include salaries of the

participants.

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

Specialized training materials, including computer
sof tware (programs, ctc.) photo interpretation equioment, books, printing
and other 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 Contract in research on water allocation
efficiency and agricultural project analysis. Additionally, these techni-
cal assistance elements will be coordinated with the supplemented by pro-
posed German and Canadian technical assistanceé programs in irrigation and
forestry, described below in Section C. These activities collectively
constitute a comprehensive technical assistance program tailored tn the
needs of the MOA in the planning and execution of this Project and of the
broader GOP water resources management program.
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4. Sub-lending Program

A third Preject element has been included to maximize the
potential 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 lcng-term investment
programs 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 draius, and (4) winor land formation (ditches and
mounds). These represcut investments which will 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 the 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
branch offices and agencies in the Project areas. The DGA will have a
particularly active role in the sub-lending program in policy coordination,
promotion, and technical assistance in identifying and implementing invest-
ment programs.

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 finai approval of each sub-loan application prior to
disbursement. Specific terms and conditions will te 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 rates 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

* See Annex V for a description and analysis ol walcr use efficiency.

*% Funds under a Cuenta Ajena are not considered part of the Ag Bank's
capital; they are generally funds which are managed by the Ag Bank on
behalf of another GOP agency, in this case, the MOA.

*%* 10%Z is currently being charged on, lgans to Water User Associations under
a seperate line of credit to Water 'User Associations throughout the

country; since ‘this credit is largely targeted to the coastal farmers,

a lower, subsidized rate is likely to be applied to the sierra farmers
under this Project.
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by feasibility study and to soclial-political criteria, in accordance with
Title VI, 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 benefits among prospective beneficiaries. Up to 1007
of the cost of land development works identified in each investment program
will be eligible for financing. However, it is expected that approximately
409 of the total investment cost in each sub-loan investment will be labor
contribution by the sub-borrower. Some sub-loan investment cost may be

for foreign exchange to purchase equipment, but the great majority will be
local 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
and 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
sub-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
cffective 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-'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 DGA 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 will 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 (describec 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. "Wnre =we riste in Jepending on creating derand for thesce credits,
teot § thz! theze ricke, inkerent. in underiakin: this inncvative
Irc;g:t__ “re na,;fnird, nving Lo Lre comp etence nrl comm tment or fhe
Pl 7T AR the rrojected financiai TPOfI‘P 1],.[ : ha QL% ~progje.




c, Other relevant donor activity in sierra water and land use

The critic2l role of improving water and land use in the sierra
as & meons of removing major bottlenecks in agriculture production and
increasing farm income and employment is recognized by several other
donor agencies in their pPeruvian programs. Of these, the program most
likely to contribute directly to this Project is a German program of
technic~l assistance in rural infrastructure development. This program,
begun in 1967, comprises a group of up to 8 technicians which, in co-
operation with GOP community development agencies (since 1972, SINAMOS -
"Sistema Nacional de Apoyo a la Movilizacién Social), has directed .ts
efforts principally to the identification and development of small and
medium-scale water-related projects. In recent years, such efforts have
been focussed in the rural zones of Huaraz and Huancayof where 2 techni-
cions have been assisting local community groups and government offices
in the development of small--scale irrigation systems.

In June, 1975, the MOA/DGA made a request to the Chief of the
German Program and to SINAMOS that these 2 technicians collaborate with
the DIPRECO engineers in sub-project selection and analysis for purposes
of dcveloping this Froject. In addition, the MOA/DGA directed a formal
reauest to the German Embassy to extend their contracts beyond the current
termination date of August 31, 1975, to December 31, 1975, and to initiate
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 Cajamarca and Huancayo. Additionally, a third technician, an
engineer to serve as Chief of the Program, would work in the DGA in Lima,
assisting in the establishment 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-
lishment of a 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.



another donor agency progranm which might directly support the
"roject is one currently under negotiation between the GOV and the
Canadian vovernment. A DGA recuest for technical assistance in watcrshed
resource management was made to the Canadian Government in late 1974,
initiated by the Sub-Director of Watershed Management. The proposed
program vhich has been developed in collaboration with the DGA would
finince $900,000 of Canadian technical assistance in identifying and
proposing solutions to problems of watershed management in the coastal,
sierra, and jungle region of Peru. 4 Canadian technicians would provide
full-term advisory services over a 4-year period, and some short-term
consulting services would also be offered. Approximately $100,000 would
additionnlly finance degree-training of DGA staff in Canadian or US
universities. 3 DIVRECO engineers, including the Director, will be
travelling to Canada and to the US in September-October 1975 to explore
the offerings and 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 technical support to the AID Loan Project.

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-
necers, and 2 lab 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 Colpé)in pastures, forage crops,
cuality of milk, and dairy cattle diseases. An integral part of the pilot
project is a dewonstration center at 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
iz veryv likely to contribute at least indirectly to achieving the objective
of the proposed DGA-AID Project, since it is very likely that sub-projects
financed under the Project in Cajamarca will increase the potential for
2iry livestcck production by making possible, through new irrigatic »
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 with 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 Canadian 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 gained under these projects has been invaluable in fostering

strong and enthusiastic inter-institutional co-ordination among the INFP
regional office, the AgBank, the Technical University of Cajamarca, and
the Agrarian Zone, as well as in exploring regional cconomic development
alternatives. These benefits will undoubtedly be captured in the imple-
mentation of activities under the AID Loan Project.

Another donor agency program of congsiderable 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
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
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$37 million represents IDB Loan 420/SF, $8 million IDB Loan 278/0C, 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

23,000 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 withextremely favorable impressions
as to its potential economic impact and administrative feasibility. He
and 2 other DIPRECO engineers will make another visit to the project in
September-October 1975, joined by the Mission's Agricultural Economist,
to review administrative aspects of the project with the objective of
returnina with speciiic ideas gained from the experience in Mexico for the
imnlementation of this AID Project.
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PART III - PROJECT ANALYSES

The feasibility of this Project has been analyzed on ?

lovels -- first, the overall administrative feasibility of Fhe entire
Project, which is reviewed in Part IV ("Project Implem?ntatlonﬁ). ‘
and second, the technical, economic/financial, and social feasxylllty
of 5 individual sub-projects, which comprise Stage I of the Project.
The remaining sub-projects, up to 22 more, will be ?nalyzed pursuant
to the same procedures and terms of reference used in the analyées
presented in this document. This continuing process of-sub-pro?ect
analysis is considered an integral part of the ?rogect itself, insofar
as a major objective of the Project is institutional dgvelopment of
the DGA and participating agencies in the field, énd w1}l be conducted
throughout the period of Project implementation w1th'gu1dance from .
highly qualified Peruvian professionals -- an economlst,.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 the 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:

1. An analysis of the impuact of the sub-project on:

a. producer demand for agricultural inputs (seeds, fertilizers, etc.);

b. producer demand for annual production credit;

c. farm labor requirements;

d. the level of commodity surpluses generated that will enter
commercial marketing channels; and

e. 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 increment
in surplus production in the sub-project area; and

e. adequate and appropriate extension services to farmers.,



- 38a.~

3. An analysis of the, projected income effects of production increases in
the sub-project area and an examination of policy actious required to

maximize the transfer of these into cash income for farmers in the sub-
project area.

4, An assessment of potential envirommental effects of the sub-project
both during and 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,
"Conditions and Covenants; Negotiating Status").

What follows in the sections below are a series of feasibility analyses
of the [irst 5 sub-projects which have been selected for Project
financing -- Chingol and Negritos-Tual, both in Cajamarca, and Chupaca,
La Huaycha, and Chicche in Mantaro.* These 5 represent the final
sclection from among 7 potential sub-projects identified and studied

in this 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 adecuate number of identified potential sub-projects, allowing for
elimination of infeasible sub-projects, to assure full expenditure of

* Thesc are considered to be represeniative of the types of sub-
projects which will be considered for Project financing. Chingol
is representative of Cajamarca low sierra (i.e. less than 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 analysis, as
it wac shown that there was insufficient water for both Porcon and
Megritos-Tual. Negritos-Tual was preferred owing to its acceptable
econonmic return and greater social feasibility. A second was dropped
in the early stages of sub-project identification owing to technical
problers presented by geological formations 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 standard 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 engincers 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 and engineering advice
from the DGA. Digging canals, excavating for foundations and for
water control works, and the laying of the 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. Additionally, 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 the local farmers understand this kind of work much better than
building forms 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-
projects to be financed. These are Chingol and Negritos-Tual in

* TLists 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.
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Cajarmarca and Chupaca, Chicche, ani 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 (intermittent streams over canals)
G) Weirs

7) Distribution Boxes

8) Drainage Ditches

9) Roads

Access i
Feeder (Improvement only)

10) Bridges, small

All of these are simple in design and construction.
lMost of the work can be accomplished by manual labor. Relatively
little eauipment 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
requirements 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 special engineer-

ing, problems, particul «rly 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

Lo, -
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to move large rocks and for limited similar heavy ecarth moving. Trucks
to haul aggregates, cement and some form lumber will be nceded for
limited amounts of time. A cement mixer will be kept fairly busy as
the structures take final shape.

Most excavation for primary canals, laterals and for
improving existing canals will be accomplished manually. (Stancard
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 constricted to carry primary
canals around very steep or unstable terrain. Canal linings, where
required, will be made with rock masonry. Frequently it will 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.

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 avea in conctete
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 foresecen.

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 strcam gravcels.
A combination of medium bulldozers, drilling and blasting cquipment,
laborers, motorgraders and trucks will excavate, make embankments, cut
drainage ditches and finally shape and gravel these roads. Necessary
culverts, other drainage structures anl 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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rock characteristics at cach site. Simplicity of design and construction
is stressed by the 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 communities permits dependence on
locally 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 sysfems; these systems, however, 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 IV
("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. 1In 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 thée demands of detailed design, quality construction,
and adequate supervision. Their wtaff 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.
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Yost sicrra farmers now irrigate with much less than the
optimus suantity of water, with their existing systems generally
supplyinz only a nart of what the lani could use. For centuries they
have nracticed making 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 these 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
management 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

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 environmmental consequences and impact of each sub-
project, including its construction and ensuing operations, however, will
need to be examined in more detail. 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 environmmental
consequences.

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

--=-=Construction related impacts.
~--=-Siltation/sedimer.tation/erosion problems.

---~Changes in soil/water, soil/vegetation relationships,
--—-Effect of access road, small dam, and irrigation construction on
natural dra‘nage patterns,

Ecology:

~---Effect on flora and faune,
----Aquatic plant 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 community 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, Environmenta: 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, Manpower 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. 1t 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 szlection is the determin«tion
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 officials
from INP, SINAMOS, Agrarian Zonal Offices II and X, and related organiza-
tions, Some of the sub-project sites examined wecre thosc identificed in
requests made dircctly by farmers in the arcas to the Government.



The w»nysicel boundaries of the sub-project areas are <defined
cfter riking site inspections and studying previously prepared topography
mips and aerial photos. The topography meps are relied upon for laying out
the irrigation structures, while the photographs are the primary basis for
estimating existing land use. Soil maps for each area aid in estimating
actual and potential yields from existing and proposed cropping patterns,
following standard classification procedures.¥

Given the location, potential land use, and cropping
possibilities, a water baliance is prepared for each area. These balances
compare the monthly timing of water availability with crop requirements

using a 75 percent probability that the required amount of water will be
available when needed.

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 fic.ld experience
concerning the types of facilities to be built in the sub-project areas.
This experience was brought to bear in locating, estimating the number, and
determining the types of structures for the 5 sub-projects stuaied. Con-
struction activitics for these will include major and minor works and land
preparation. Small dams, river intakes, main irrigation and drainage
canals with associated appurtenances, 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, ditchiny, 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 includea in the 5 sub-projects 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 eartih moving
equipment, such as bull-dozers and motor-graders are recommended when re-
liance on hand labor would excessively lengthen construction tine.

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 unsgkilled labor, materials,
transportation, supervision, and similar items. Costs of drainage, minor

* Land Capability Classification System of the United States
Department of Agriculture, Soil Conservation Service.



works, and on-farm development arc based on more global (uantities and
estirates, Costs for Chupac: are updated from those of a study published
several years earlicr. Similar costs for the other sub=projects are
cstimated on 2 more cagregated basis.,

For illustrative purposcs a cost breakdown is given of the
Chup.aca project in the Mantaro Zone:

Cost of S/. (in millions) $ (in thousands)
Fincl Study 0.7 15.3
Construction 34.2 788.5
Land Development 23.3 538.0
TOTAL $/.58.2 $1,341.8

The construction costs can be broken down 2s follows:

Lolorx S/. 5.7 $ 130.9
Motericls 15.9 366.5
Tools and Eauipment 6.8 157.1
Overivead 3.5 79.7
Supervision 0.6 14.9
Contingencies 1. 39.4

TOTAL S/.34.2 $ 788.5

The detailed land development costs ar>:

Labor s/. 4.3 $ 99.6
Materials 6.5 150.6
Tools and Ecuipment 9.6 221.0
Ooverhead 1.2 27.7
Supsrvision 0.5 11.1
Contingencies 1.2 27.7

TOTAL S/.23.3 $538.0

These cost figures should be representative of the work to be done and are
consistent with USAID/ENG's experience with unit costs in comparable con-
struction activities.
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This element of the overall project, i.e. financing irriga-
tion construction and related expenditures, is functionally equivalent
to the establishment of 2 credit fund for irrigation sub-project activities
in the geographic 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 Committee's judgment that
the DGA, and in particular DIPRECO, have the competence, 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 experience with unit costs
in comparable construction activities. Based on the aforesaid, a
reasonably firm estimate of the cost of the program has been developed.



B. tconomic /Financial Analysis

1, Analytical Procedures Used

buring the course of Project development, a computer pro-
cedure was costablished to test the financial and economic acceptability
of sub-vrojects. Four basic tests --one economic and three financial--
were used to accept or reject a sub-project for financing. The follow-
ing is a description of the decision criteria used in the analysis of
the first 5 sub-projects, the cash-flow procedures specific to sub-project
aralysis, and the sequence of tests used 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 other,
more cconomic, crops suitable to the geographic area were substituted.
Investment in protective afforestation did not, however, have to meet this
test, but was rather considered an essential element for overall sub-project
SuUcCcess.

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. 1In 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 on a benefit-cost ratio of 1.0 would not be changed.

b. Casli-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:

*# JInvestrient in forestry for productive purposes and membrillo are
cxamples of cropping possibilities that were eliminated for failure
to mect the rate ¢of return test.
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1) "With" and "Without" Approach:

Economic and financial tests are made on the
incremental increases in benefits and costs associated with each sub-
project. This approach involves estimating conditions that would exist
in the area were the sub-project not undertaken. The 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 21lst and 40th year are annualized, when necessary, at an
interest rate of 15% to fit the computer program (which was designed
for a rroject life of 20 years). This annualization together with an
accumulation factor for the 20th year allows the program to be adapted
to a 40-vear anlysis period.

3) Working Capital:

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
snent for these 3 items 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 Development:

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 added 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 5% 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,
constent prices as of October 1974 are assumed. Working with constant
pric-3 is based on the assumption that long-term price trends will leave
futhre prices in roughly the same relationship as encountered in October
1974. However, for estimating Loan requirements for construction,
technical assistance, and credit, inflation must be taken into account.
For this portion of the study, an average annual inflationary rate of 157
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 =conomic
literature, these fall under the heading of transfer payments. Wheat
is subsidized to He 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



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 acguisition.

The possibility that current subsidies will
decrecasc before the time the sub-projects are compleced and the like-
lihood of increcascd fertilizer production from new Peruvian plants have
led to the assumption that future non-subsidized fertilizer prices will
be one-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 wiil
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
are nade for the values of unskilled (farm and construction) labor in
the Cajamarca and Mantaro valleys and for foreign exchange. A shadow
price fgr the cost of capital is based on A,I.D's suggested 15% rate of
return® Shadow wages for the Cajamaxrca 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 farm labor. Foreign exchange premiums were applied to the values
of wheat »roduction, 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 production
forced the use of these crops as a surrogate for the value of live-
stock and dairy production.

** 7¢ is also considered that 15% is close to the real opportunity cost
of cavital, given expected rates of inflation. The 7%-11% interest
rates charged by the Agrarian Bank are clearly intended as a subsidy
to farmers to stimulate production.
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foregoing of its cexport, 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 ecarn 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, whilc a rate below 15% suggests that the sub-project is an
inefficient use of the country's investment 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 retur: 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 labcr is valued at the going farm-labor rate, measures
returns to his managem nt and investment; and a third which shows the
rate of return on the s 'b-project pex se (not the incremental benefits).
The uscfulness 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, Lo be used as a measure of economic
viability, since it does not measure the net increases in costs and
revenues accruing to the farmers and to the economy.

Specific rates of return that will asure farmer
varticipation are conjectural at present other than to note that values
over 30% or so are intuitively attractive. Should the financial return
be judcged 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
of its investment --a policy which the GOP has followed in the past.

It should be noted that the financial returns from
the computer runs do not include such a subsidy, i.e., full investment
costs are included. This is probably an overstatement of the amount
the farmers will be expected to pay in the form of initial investment
and loan amortization 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
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realize. Stated somewhat differently, for any sub-project with an
ecconomic rate of return passing the 15% criterion for the economic
analysis, thc financial rates of return to the farmers arec expected
to be very profitable due to the fact that the farmers' financial
contributions (those investment costs borne by them) are likely to be
sianificantly less than 100%,

Ces .k
d. Sensitivity Analysis:

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-
projects. The following situations were tested: "

1) A 50% increase in construction costs.
2) A 25% decrease in yields.

3) A shadow wage of 70% for the Cajamarca region
and 75% for the Mantaro region.

4) A 10% premium on foreign exchange.

5) Changes in tne prices of certain agricultural
crops. 1In the case of Chingol, it was assumed in the original analysis
that certain crovs would suffer a drop in price in the "with" analysis.
A sensitivity analysis was performed to show what would occur if such
4 price drop did not occur. In the case of Chupaca, the opposite was
assumed n the original analysis --i.e., that prices would remain
constant 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 return is close
to 15%.

** complete sensitivity tests were run for Chingol and Chupaca.
The resulting variations can be applied to the other sub-projects
to determine approximately the magnitude of changes in sub-project
returns under varying conditions.
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2. Results of Sub-Project Analvsis

Each of 5 sub-projects was subjected to the analytic procedures
descrised above in Section 1. All were foundte 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., Only forages are considered suitable for year-~round production. The
sub-project arca considered for the present analysis is 3,390 hectares.

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

ITEM EXISTING CONDITIONS PROPOSED CONDITIONS

LAND USE Cereals 1226 Cereals 1208
Vegetables 270 Vegetables 300
Beans 67 Beans, - peas 246
Garden Crops 243 Alfalfa 262
Alfalfa 155 Pasture 878
Pasture 719 Potatoes 411
Potatoes 291 Forestry 85
Unused 419 3390

3390

AMOUNT IRRIGATED 1328 Has. 3305 Has.

AMOUNT NOT IRRIGATED 2062 Has. 85 Has.

GROSS ANNUAL OUTPUT

AT FULL PRODUCTION $1,018,055 $2,488,473

NET ANNUAIL OUTPUT AT

FULL PRODUCTION* $885,829 $1,672,443

NUMBER OF FARM FAMILIES 3000 3000

NET ANNUAL OUTPUT PER

FARM FAMILY $295 $557

INVESTMENT IN PYSICAL WORKS

AND LAND IMPROVEMENT FOR

3305 Has. $1,341,795

INVESTMENT PER FARM FAMILY $447

INVESTMENT PER HECTARE OF

PROJECT LAND (3305 Has.) $405

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

MEASURE OF PROFITABILITY

ECONOMIC RATE OF RETURN 37.77%
ECONOMIC BENEFIT/COST RATIO 3.18
FINANCIAL RETURNS TO FARM

MANAGEMENT AND LABOR 37.23%
FINANCIAL RETURNS TO FARM MANAGEMENT 33.98%
GROSS FINANCIAL RETURNS TO THE PROJECT?** 48.34%

SENSITIVITY ANALYSIS ON THE
ECONOMIC RATE OF RETURN

ORIGINAL RATE OF RETURN 37.77%
50% INCREASE IN INVESTMENT COSTS 28.25%
25% REDUCTION IN YIELDS 22.13%
SHADOW WAGE AT 75% OF MARKET VALUE 35.52%
FOREIGN EXCHANGE PREMIUM OF 10% 39.46%
COSTS OF FARM INPULS UP 50% *** 26.87%
REDUCTION IN CROP PRICES WITH THE PROJECT**** 35.77%

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 crep 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 nrice 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 14d.)
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continued basis. Water will be takcn from a natural lake, and principal
enginecring structures to irrigate 58C hectares will be one intake and 9 km.
of main canals passing through an acueduct and 3 major culverts.

ITEM EXISTING CONDITIONS PROPOSED CONDITIONS

LAND USE: Potatoes 185 Potatoes 290
Root crops 104 Root crops 50
Cereals 145 Cereals 215
Beans, pcas 79 ' Beans, peas 145
Oca 37 Pasture 598
Pasture 44 Forestry Cons. 115
Unused 919 TOTAL 1513
TOTAL 1513

AMOUNT TRRIGATED 0 Hes. 580 Has.

AMOUNT NOT IRRIGATED 1513 Has. 933 Has.

GROSS ANUAL OUTPUT AT

FULL PRODUCTION $218,246 $755,290

NET ANNUAL OUTPUT AT

FULL PRODUCTION * $176,387 $480,729

NUMBER OF FARM FAMILIES 1,500 1,500

NET ANNUAL OUTPUT PER

FARM FAMILY $ 117 $ 320

INVESTMENT IN PHYSICAL WORKS AND

LAND IMPROVEMENT FOR 1513 Has. - $527,570

INVESTMENT PER FARM FAMILY - $ 351

INVESTMENT PER HECTARE OF
DPROJECT LANDS - $ 349

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

MEASURE OF PROFITABILITY

ECONOMIC RATE OF RETURN 29.20%
ECONOMIC BENEFIT/COST RATIO 2.36
FINANCIAL RETURNS TO FARM MANAGEMENT AND LABOR 29.22%
FINANCIAL RETURNS TO FARM MANAGEMENT 25.92%
GROS FINANCIAL RETURNS TO THE PROJECT ** 32.65%

CONCLUSIONS: Economic and financial probitability measures are good;

farm family income is raised; project should be included in overall
investment program.

c. LA HUAYCHA (Mantaro)

The sub-project is located at the right side of Mantaro
River I8 km., northwest of Huancayo. The elevation of the sub~project
rances from 3,220 to 3,270 m.  In this area, due to freezing temperatures
in winter, only one crop ver 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 major culverts. The surce of water is a spring whose waters will be
carried to the irrigation system by a special intake structure.

ITERM EXISTING CONDITIONS PROPOSED CONDITIONS
LAND USE: Cereals 140 Cereals 207
Alfalfa 4 Alfalfa - 75

Pasturecs 312 Pastures 269

Unused 331 Potatoes 90

788 Vegetables 45

Beans and peas 60

Roads,canals 42

788

** Same as financicl return to farm management except cost
and value of existing production is not excluded.



La Huavenha {Cont'd)

ITEM EXISTLNG CUNDITIONS
AMOUNT IKRIGATEC . Has.
AMOUNT N7 IRRIGAT:L ‘e Has,

GROSS ANNUAL (UfeLs A7
FULL PRODUCTICN 25,547

NET ANNUAL QUTPUT AT
FULL PRODUCTION # $22,117

NUMBER QF FARM FAMILIES 700

NET ANNUAL OUTPUT
PER FAMILY $31

INVESTMENT IN PHYSICAL WORKS AND
LAND IMPROVEMENT FOR 788 Has. -

INVESTMENT PER FARM FAMILY -

INVESTMENT PER HECTARE OF
PROJECT LAND -

MEASURE OF PROFITABILITY

PROPOSED CONDITICNS

ECONOMIC RATE OF RETURN
ECONOMIC BENEFIT/COST RATIO

FINANCIAL RETURNS TO FARM MANAGEMENT
AND LABOR

FINANCIAL RETURNS TO FARM MANAGEMENT

GROSS FINANCIAL RETURNS TO THE PROJECT **

515 Has.

273 Has.

$538,705

$351,923

700

$501

$193,755

$276

$246

7 50%

10.81

D 50%
D 50%

7 50%

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

* Gross annual output less farm and project operating costs (which

have excluded farm labor costs).

** gSamc as financial return to farm management except cost and

value of existing production is not excluded.



d. CHINGOL (CAJAMARCA)

The Chingol sub=-project is located in the Department of
Cajamarca, l0 Km., west of Cajabamba on the left margin of the Condebamba
River. The elevation of the sub-project ranges from 2,100 to 2,300 m.,
hence, the climate is milder, although less humid, than other sub-project
arcas. The sub-project includes the irrigation of 1,000 new hectares of
land and 1,200 additional hectares subject to irrigation improvement. This
is an 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 PROPOSED CONDITIONS
LAND USE: Cereals 323 Cereals . 314
Fruit crops 9 Fruit crops 391
Alfalfa 776 Alfalfa 257
Pastures 132 Pastures 859
Sugar cane 32 Sugar cane 69
Unused 953 Potatoes 119
TOTAL 2225 Vegetables 64
Beans, peas 84
Unused 68
TOTAL 2225
AMOUNT IRRIGATED 1238 Has. 2157 Has.
AMOUNT NOT IRRIGATED 987 Has. 68 Heas.
GR{OSS ANNUAL OUTPUT AT
FULL PRODUCTION $307,412 $1,240,475
NET ANNUAL OUTPUT AT
FULL PRODUCTION #* $250,190 $874,821
NUMBER OF FARM FAHILIES 300 300

NET ANNUAL OUTPUT
PER FAMILY $633 $ 2,827

INVESTHENT IN PHYSICAL WORKS

AND LAND IMPROVEMENTS FOR

2157 Has. - ~ $838,174
INVESTMENT PER FARM FAMILY - $2,794

INVESTMENT PER HECTARE OF
PROJECT LAND (2157 Hgs.) - $ 389

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



Chingel (cont'd) MEASURE OF PRCFITABILITY

ECONOMIC RATE OF RETURN 26.27%
ECONOMIC BENEFIT/COST RATIO 2.37
FINANCIAL RETURNS TO FARM MANAGEMENT AND LABOR 22.71%
FINANCIAL RETURNS TO FARM MANAGEMENT 18.86%
GROSS FINANCIAL RETURNS TO THE PROJECT ** 25.73%

SENSITIVITY ANALYSIS ON THE
ECONOMIC RATE OF RETURN

CRIGINAL RATE OF RETURN 26.27%
0% INCREASE IN INVESTMENT COSTS 21,.26%
25% REDUCTION IN YIELDS 14.60%
SHADOW WAGE OF 70% OF MARKET VALUE 23.14%
FORERIGN EXCHANGE PREMIUM OF 10% 27.65%
COSTS 7 FARM INPUTS UP 508 #*ix* 15.46%
NO REDUCTION IN CRCP PRICES WITH THE PROJECT **#*% 28.73%

CONCLUSION: Econormic and financial profitability measures are good;

sensitivity analysis shows that the project is not subject to excessive
farm family income is raised substantially; investment per farm
is high, but justified, in terms of substantial increase in food

risk;

farily

syraduction; additionslly the Agrarian Reform process is currently ad-

rudicating adjacent lands to the Chingol CAP, thus enlarging the total
vopulation which will be benefitted by production increases; project should
b included inthe overall investment program.

x kK

+ kk Kk

S ag financial return to farm management excent the cost
i value of existino production is not excluded.

Includes all but farm labor; i.e., oxen, seed, fertilizers,
and nesticides.,

s

W the basic "with project" analysis we assumed the following:
Ns change 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
can<; and a 15% decrease for vegetables and fruit. (See¢ Sec-

tion 1d.)

0, -
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NEGRITOS-TUAL (CAJAMARCA)

arca, although the climate is milder than in Mantaro, there is frost

risk during the winter months.

ynar-round,

Hence, only forages are recommended
This sub-project will consist of 920 hectares of irrigated

land and will include 3 water intakes, and 24.5 km. of main canals
passing through 7 major culverts,

PROPOSED CONDITIONS

ITEM EXISTING CONDITIONS
LAND USE Potatoes 27
Maize 10
Oca 37
Pasture 725
Cereals 294
Unused 395
Natural growth 548
2036
AMCUNT IRRIGATED 0 Has.

AMNOUNT NOT IRRIGATED

2036 Has.

GROSS ANNUAL OUTFUT AT

FULL. PRODUCTION

$68,005

NET ANNUAI. OUTPUT AT

FULL PRCDUCTION *

NUMBER OF FARM FAMILIES

$50,395

1,000

NET ANNUAL OUTPUT PER

FARM FAMILY

$ 50

INVESTMENT IMN PHYSICAL WORKS
AND LAND IMPROVEMENT FCR 2036 Has. -

INVESTMENT PER FARM FAMILY -

INVESTMENT PER HECTARE OF

PRCJECT LANDS

Potatoes 78
Maize 20
Oca 15
Pasture 1138
Cerenls 220
Forestry 320
Unused 107
Natural growth 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).

In this

The sub-project is located 8 km. northwest of Cajamarca.
The clevation of the sub-project rangas from 2,900 to 3,500 m.



Negriteos-Tual (cont'd)

MEASURE OF PROFITABILITY

ECCNOMIC RATE OF RETURN 18.81%
ECONOMIC BENEFIT/COST RATIO 1.36
FINANCIAL RETURNS TO FARM MANAGEMENT AND LABOR 16.78%
FINANCIAL RETURNS TO FARM MANAGEMENT 14.98%
GROSS FINANCIAL RETURNS TO THE PROJECT ** 18.84%

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.

** Garie as financiel returns to farm management exeept the cost
and value of existing production is not excluded.



3. Macro and ticro Economic Impact of Project

a, Macro-Economic Aspects

The Project is designed to have its primary impact upon
“the small farmers--both those farming individual plots of land and those

who are members of associative enterprises working the land cooperatively--
in the selected target areas. It does not pretend to offer a final solution
to the prevalent problems of poverty, malnutrition, and social alienation
which characterize much of the Peruvian sierra, but rather to provide a
vehicle for the target farmers to move from their present position which
might be 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 "cause"” 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 methads 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 arcas of the sierra. To achieve this goal, sub-projects
must be relatively unsophisticated, using local labor and materials where
possible, and the necessary financial resources for sub-project completion
and subsequent production increases (i.,e. purchase of fertilizers, pesticides,
ctc,) must be kept at a level where farmer groups can readily participate,
Following this, future vield estimates used in analysis of sukb-projects are
basced upor only modest increase in actual farm technology and whiie yield
increases arc impressive (see Table II in this section) they are not opt imum
viclds associated with high level technology on similar types of lands.

Est imates of fertilizer requirements, for example, reflect this shift to
medium-level technology*, and it is assumed that farmers will continue to
use oxer instead of tractor power in preparing the land and harvesting crops.

* For example, in calculating fertilizer cequirements with the sub-
project, the following estimates were used; on a per hectare basir:
Potatoes and Maize: 174 kgs. urea, 400 kgs. super phosphate,

76 kgs. potassium chloride.
wheat, Rye, Oats: 87 Kkgs. urea, 100 kgs. super phosphate,
Vegotable Crops: 130 kgs. urea, 100 kgs. super phosphate, 40 Kgs.
potassium chloride. '
Currently most of the sub-project lands are farmed with little or
ro fertilizer, although in some of the Mantaro loviand areas, as
:uch as 100 kg/ha, is currently being applied on cash crops.




The benefits quant ified here are thus of a magnitude
consistent with the assumption that a low-to-medium level of technology
ig emploved in the Project,

The Project's major clements--construction and
improvement of small irrigation and drainage works, protective
afforestation, technical assistance to small farmers, and an incrcased
supply of investment credits to project beneficiaries--will combine
to give the following results: (1) an absolute increase in the amount
of land in crops or forage; (2) an increase in the amount of land
suitable for multiple cropping; (3) an increase in yields per hectare;
(1) a rcduction in risks associated with agriculture solely dependent
or: rainfall; 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
is a votal of 9,952 Hes. of which 2,566 hectares are currently irrigated,
and 7,380 are dry., Cropping patterns are limited to a handful of
vradit ional crops such as potatoes, oca, olluco and other root crops on
aon-iryrraated lerd, soil erosion is prevalent, and fertility is being
reduced at a rapid rate due to limited possibilities of crop rotation,
Onee la..d is depleted, it generally goes into marginal pasture land,
and the MDA estimates that on such land, 1-1/2 to 2-1/2 hectares are
neccessary to support one cow unit (depending on elevation). 20% of
the total land in the 5 sub-project areas is currently dedicated to
these marginal pastures. When the land is incapable of supporting even
a minimal number of livestock, 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 water under the Project,
*hw total of irrigated land will be increased by 4,911 hectares to
a total of 7,477 hectares, with 2,475 hectares remaining dry, Pasture
tand v 11 almost double to 3,842 hectares and where investments are
made i forace improvement and alfalfa, the land will be capable of
supporting one to two cow units per hectare. Unused land will drop
to onl 175 hectares (.17% of the total). See Table 1 for a breakdown
of existing and projected land use, with and without the Project,
for the 5 sub-projects analyzed.

ob . -
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TABLE 1 LAND USE IN 5 SUB=-PROJECT AREAS

HECTARES AND PERCENTAGE OF TOTAL AVAILABLE LAND

STATUS OF LAND WITHOUT % WITH %
TOTAL AVAILABLE LAND 9,952 100 9,952 100
UNDER 1RRIGATION 2,566 26 7,477 75
RAINFED 7,386 74 2,475 25
CROPLAND 4,454 45 5,335 54
PASTURELAND 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 possibilities of multiple cropping

The DGA estimates that multiple-~cropping can
be carriced out on irrigated land at lower elevations (less than 3000
meters above sca level), One of the 5 sub-projects analyzed--Chingol--~
falls 1nto this category,

In this and similar areas, 3 crops can be
produccd every 2 vears. In the case of Chingol, a total of 1298
hectares (total irrigated hectares less hectares dedicated to pastures)
ar be multiple-cropped. Thus the effective amount of irrigated land
1 the 5 sub-projects increases from 7,477 hectares (see (1) above) to
;126 hectares.*

e 3

[Ss}

(3) Increased yields per hectare

On non-irrigated lands, crop yields range from
307 to 30 of yields on irrigated land (depending upon elevation, soil

* 9,131 hectares is reached by multiplying the area apt for multiple
crooping (1,298 Has.) by a factor of 1.5,
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type and technology employed), 1In the 5 sub-projects analyzoed, yiclds
will increase significantly as a result of the Projeet, Table 11
illustrates the magnitude of yicld increases expected:

TABLE I

YIELDS PER HA, WITH AND WITHOUT PROJECT, 5 SUB-PROJECTS

Sub-Project Without Project With Project
(Kg./Has.) (Kg./Has,)
Chingol
Corn 400~ 1,440%* 4,100
Wheat 480- 1,500 3,000
Alfalfa 22,970 48,000
Rve 640~ 1,690 3,500
Sugarcanc 47,340~-59,175 80,000

L.a Huavcha

Alfalfa 12,000 40,000-50,000
Pastures 5,000-7,053 19,000-30,000

Chupaca

Vegetables 8,000-18,000 22,400-25,000
Alfalfa 12,000-30, 000 40, 000-50, 000

Negritos Tual

Potatoes 2,800~ 4,900 13,300
Maize 700~ 1,200 38,400
Oca 1,700~ 3,100 7,400
Clricche
Potatoes 6,508 12,000-15,000
Olluco 4,495 8,000
Beans 923 7,000- 8,000
Pastures 7,923 12,000
* Where more than one yield is given it is due to soil type

variations within the sub-project and the amount of water
currently available,
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(4) Reduction in risk

Agriculture solely dependent on rainfall is
subjeoct to a hiah decree of risk because rainfall and temperaturce
arc highly variable in the Peruvian sierra. January through darch
is the normal rainry scason. Late or early rains normally cause yicld
decreases, because lands arce prepared in November and December on
the assumpt ion that the rains will come on schedule, With a secure
water supply through the construction of an irrigation system, risk
is sianificantly decreased. The economic and financial analyses
applied assume a 50% veduction in on-farm losses with the Project#,
which is considered qiite conservative by MOA agr‘culture experts,

(5) Increased production

The combination of the above factors--
increase in exploitable lands, multiple~cropping opportunities,
increased yields, and reduction in risk--should combine to produce
an absolute and significant increase in agricultural production.
Table 1II indicates the potential increase in production in 6 food
commodities for the 5 sub-projects analyzed:

TABLE III

PRODUCTION OF FOOD COMMODITIES IN 5 SUB-~-PROJECTS
WITlIi AND WITHOUT PROJECT (In Metric Tons)

Current Projected Production
Conmodity Production with Irrigation
Potatoes 3,212 13,421
Beans, Peas 178 3,214
Veactables 4,058 9,884
Fruits 56 2,807
Corn 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 livestock production~-dairy cattle in the
Cajamarca lowlands and beef cattle in the lower areas of the Mantaro
vallev--although this has not been quantified in the analysis. These
production increases will have 3 effects: (1) increased consumption
possibilities within the Project regions; (2) an increase in the
amount of food in the urhan areas which serve as markets for Cajamarca
and Mantaro (Chiclayo and Trujillo in the case of the former, and
Lima in the case of the latter); and (3) a savings in foreign exchange
{or the cconomy as a whole, to the extent that nationally produced
grains, potatocs, and beef are substituted for imports. A fourth
possible benefit would accrue if production increases--especially in
fruits--could he linked to new agro-industry.,

b, Micro-Economic Impact of Project

The increased production as a result of sub-project
implemertation will have a number of primary benefits to the individual
beneficiaries of the Project, the small farmers of the selected areas
who vither individually or cooperatively farm the lands, These benefits
include: (1) increased family income; (2) increased employment
opportunities; and (3) increased consumption opportunities. Again it
must be noted that the benefits are not optimal, but rather of an
"intermediate” range consistent with Project inputs,

(1) Increased family incomes

The socio-economic indicators for the areas
to Lenefit from this Project show an extremely depressed population
(sce Part 11L.C.) and income levels are well below the national
average 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
estimated to range between $150 and $250, depending on location.
‘able IV indicates present farm cash income levels in each of the
sub-projects analyzed, and projected farm cash income levels after
rhe sub-projects reach full production (seventh year).

[

T Ut
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TABLE 1V

FARM-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 85 1,936
Chicche 82 16 298 60 363
Chingol 584 117 2,403 480 412
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 Huaycha
and Negritos-Tual, 1In only one case, Chingol does projected income
exceed the average national income, and none of the others approaches
cven 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 ag. icultural
areas, commerce or artisanry is not included, so these figures do
nol 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) 1lncreased employment opportunities

One problem in most areas of the sicrra is
the lack of adequatce cwmployment opportunities. Land is scarce, and
after generations of farming without the benefits of modern technology,
production 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 lowered per capita incomes. This Project, by bringing new
land into cultivation and by introducing some multiple-cropping and
new techniques designed to increase yields, will increase tl : number
of man-days of labor needed per year per hectare. Table V quantifies
this for the 5 sub-projects analyzed.

TABLE V

MAN-DAYS OF LABOR PER YEAR AND PER HECTARE IN 5 SUB-PROJECTS,
WITH AND WITHOUT PROJECT

Current Man Man Day with

Sub-~Project Days of Labor Project
Per Year Per Ha. Per Year Per Ha.

Chingol 42,357 33 91,221 43
Nearitos Tual 7,552 4.6 21,876 11.3
chupaca 137,037 46 221,756 56
La liuavcha 3,765 8.2 38,853 52
Chicche 10,500 17.6 52,659 35

Paking the actual population for each sub-
project, an Employment Index was calculated for each., For each family
of 5, wo assume 2,25 workers (the head of household is calculated at
1.0; spouse is calculated at .75; oldest child at .5, based on the
amount of time they can devote to agriculture). 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. 1In all sub-projects the
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utilization percentage increases with the Project, but only in the case
of Chingol docs this pass 50%,*

(3) Increased consumption opportunities

Nutrition levels in the sierra arc generally
considercd to be far below the national average., This is due to the
fact that farmers generally receive little, if any, cash income, and
must rely upon their own production or what they can obtain by barter,
for food. The ccononmic analysis of the 5 sub-projects analyzed
assumes 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 (Sce Table IV) above, should have a positive effect on
family consumption and nutrition,

TABLE VI

EMPLOYMENT INDEY: 5 SUB-PROJECTS

ACTUAL SITUATION WITH PROJECT (AT YEAR 7)

Proiecct Man-Days** Man-Days Employment  Man-Days Employment

Available Needed Index Needed Index
Chingol 135,000 42,357 31 91,221 .68
Negrites-Tual 450,000 7,552 .02 21,876 .05
Chupaca 1,350,000 137,037 .10 221,755 .16
La Huaycha 315,000 3,765 .01 38,853 .12
Chiccie 675,000 10,500 .02 52,659 .08
* The above refeirs only to agriculture possibilities in the sub-

projects. There are, of course, other employment possibilitiecs
including seasonal labor in other farm areas (especially the
larae complexes on the Northern Coast) and in the mines in the
ar<a of Mantaro,

24 22.5. of total population, available 200 days per year,



4, ANALYSIS OF OVERALL INVESTMENT PROGRAM

The forenoing 5 sub-projects are illustrative of the
characteristics and viability of the entire investment in sub-projects,
This section describes the basis for establishing the inputs and
outputs of the fully expanded program, Included are: 1) the basis
for identifying additional sub-projects; 2) a brief description of each;
and 3) orders of magnitude estimates for sub=-projcct 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
the DGI; ii) The National Water Plan; iii) requests from local
groups submitted directly to the DGA; and iv) experience and first-
hand knowledge ot the DGA staff, The DGI has not acted on most of
the requests for small projects received from local groups because
of its emphasis on larger-scale projects, During the first year and
a half of the Project, these sub-projects will be subjected to the
same tvpe of technical and economic scrutiny as the 5 sub-projects
presented in this document, Final selection will be based on these
analvses,

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, G this total, 3,300 hectares correspond
to improvements to existing irrigation systems, 2,900 hectares of
ew irricated lands, and 500 hectares in drainage works, The
structures to be built include 96 kilometers of irrigation canals,

S0 Lilometers 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
meters olevation, which means that multiple-cropping and a wide

sectior of cropping possibilities are possible.

in the Mantaro region, 12 sub-projects have been
jdentified. Total hectarage for this group is 9,000, 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
Tarma sub-project, and miscellaneous works. 8 of these sub-projects
(5,900 hectares) are at high elevations, which effectively limits
croppina to one crop per year,
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TABLE yII

LIST OF IDENTIFIED SUB-PROJECTS IN CAJAMARCA AREA

’ AREA (HAS) INFRASTRUCTURE
NUMBER| 8UB~PROJLCT New Canals Canals Special LOCATION
Drainage | Improvements | Irrigation | Intakes | Excav. (Km.) | Revetem'ts (km.) ; Structures | Drains (km.)
1 CAUDAY (L) —— - 500 1 8 4 2 —— CAJABAMEA
2 CHAQUICOCHA (L) 500 3C0 - 1 15 8 l 1 35 CAJABAMBA
3 PAMPA MILCO (H) —— -—— 500 1l 10 4 1 —-— CAJABAMEA
4 COSPAN (L) - —-—— 400 1l 3 5 2 —— CAJABAMBA
5 |NAMORA (L) —— 700 - 1 3 5 1 — cn.mm‘
6 ICHOCAN (H) - ——— 300 1l 5 3 1 —— CAJABAMBA
7 SAN MARCGOS (L) —-— 700 500 1l 15 8 2 —— CAJABAMBA
8 ASUNCION (H) — 700 300 1l 9 4 1 ——- CAJAMARCA
: 9 CASCABAMBA (L) — $00 —— 1 12 6 1/ ’ —— CONTUMAZX
10 SAN GREGORIO (L) —— -——— 400 1 6 3 1 ——= (HUALGAYOC)
: ‘ TOTALS 500 3,300 2,900 10 26 50 13 35

! (L) low sierra (€ 3,000 m.)

(H) high sierra (7 3,000 m.)
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TABLE VIII

LIST OF IDENTIFIED SUB-PROJECTS IN ALTO MANTARO AREA

AREA (HAS) INFRASTRUCTURE
.NUMBER | SUB-FROJECT . New Canals Canals Special LOCATION
: | prainage | Improvements | Irrigation | Intakes | Excav. (km.) | Revetem'ts (km.) | Structures | Drains (km.)

1 COTsH (H) —— 600 400 1l '25 8 3 —— TARMA
2 ‘SHULCAS ‘ (L) -— 500 500 1l -— 13 3 -——— HUANCAYO
3 | ULLAPATA  (H) —— — 800 1 12 6 o1 -— HUANCAYO
4 PUCARA ‘ (L) —— 200 200 1 10 6 1l —— HUANCAYO

- 5 | APATA - (L) —_— 100 900 1 18 8 1 — JAUJA
6 SAPALLANGA (1) —— 200 200 1 10 6 1 —— HUANCAYO
7 _PAMPAS (L) 300 400 300 1l 15 6 2 — HUANCAYO

8 PACCHA (L) ——— -—— 900 1 25 12 2 -;-— JAUJA

9 |rmaca w | - —- 1,000 1 8 4 2 — JAGIA

107 |mame ‘@ | 200 _— ——- - - — - -—- TARMA
11 LETICIA (R) — ——— 300 1 8 3 1 —— . HUANCAYO
12 | Tucze (H) _— — 1,000 1 16 _ 8 2 _— HUANCAYO

TOTALS 500 2,000 6,500 11 147 105 21 -—
)

(L) low sierra (< 3,0N0 m.)

) high sterga (7 37000 m-)




C.

Est mates of Inputs and Outputs

Glohbal estimates of the market value of investment

costes in physical works for the 22 sub-projects are shown in Table IX.
The total of S/. 450 million ($10,373,443) covers costs of major

and ninor irrigation and drainage facilities, on-farm clearing,
levellinag, and initial preparation of ditches.
itemized costs, although not shown, are the costs of construction

supcrvision and contingencies,

Included in these

apounte to an additional S/, 11.5 million ($2656,000),
be affected are given in Table X according to geographic area and

clovation. ™

TABLE X

AGDITIONAL PROJECTS

studies and design for these projects
Bectares to

LOCATION ELEVATION No. OF HECTARES TO BE
AFFECTED
CAJAMARCA low sierra 4,900 has.
CAJAMARCA high sierra 1,800 has.
MANTARO low sierra 5,900 has.
MANTARO high sierra 3,100 has.
TOTAL 15,700 Has.

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

above 3,000 meters.

high sierra is

75.-



TABLE IX

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

TOTAL INVESTMENT

Unit Cost (in Soles) f.n US Dollars)*
Type of Infrastructure Number (in Soles) 1274 Values
Works
1. Small dams 5 s/.2,500,000 s/. 12,500,000 $ 288,150
2. Intakes 21 1,000,000 21,000,000 484,090
3. 34 special structures 34 1,000,000 34,000,000 783,770
(bridges, siphons, etc.)
4, Principal irrigation canals 155 km, 400,000/km. 62,000,000 1,429,230
5. Secondary irrigation canals 245 km, 155,000/kn, 36,750,000 847,160
6. Principal drainage canals 30 km. 1,000,000/km. 30,000,000 691,560
7. Secondary drainage canals 60 km, 200,000/km. 12,000,000 276,620
On-Farm Improvement
1. Physical development of new ,
irrigated lands 9,400 has, 15,000/ha. 141,000,000 3,250,340
2. Physical development of
improved lands 5,300 has. 10,000/ha. 53,000,000 1,221,760
3. Misczellaneous complementary
works (roads, etc.) - - 47,750,000 1,100,740
Total s/ .450,000,000 $ 10,373,420
Cost of Studies s/. 11,500,000 $ 266,000
GRAND TOTAL S/.4A1,500,000 % 10,539,420

U.S. dollars are calculated at §/.43.38 to S1Lh0



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 on 10% of

sub-project lands in the Cajamarca lowlands (10% x 4,900 hectares

490 hectares):

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., x S/.3,700/ha,/vr % 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 projects (5% x 15,700 ha, = 785 ha.):

Expenditures over d-year period:

“8bh ha. x §/.18,200/ha.

R ) P T ——

(ii) Annual Costs

Averacge annual costs of farm tools for
70% of project lands:
79% : 15,700 ha. x S/.500/ha,/yr.

Administration and Control of water:
15,700 ha, 3 S/.200/ha./vr.

Maintenance and Repairs:
15,700 ha. x S/.600,/ha./vr.

Extension Services:
15,700 ha., x §/.200/ha./vr.

Il

S/.14,287,000

S/.48,866,300 $1

$329,345

;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 indication of the market values of farm inputs
and outputs oncee full production is reached can be obtained for these
22 poatential sub=projects by referring to the results obtained for
the & sub=-projects for which pre~reasibility studies have been
complet od,

Values for 4 representative sub-projects are shown
in Table X1; Table X1I shows present, projected, and 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
and Chicche, This is due to the nature of the terrain, soil conditions,
and the possibilities for multiple-cropping below 3,000 meters
clevation, In extrapolating these output values for application to
22 additional sub-projects, in Tables XII and XIII, it has been
determined that the cases of Chingol, Negritos-Tual, and Chupaca are
representative of conditions in similar areas (Cajamarca low sierra and
high sierra, and Mantaro low sierra, respectively). Their averages
have thus been applied to the hectares for the additional 22 sub-
projects in Table XIII to give total output, increases in output,
total 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
poox, there is a great deal of erosion, and slopes are steeper than
in most other areas., Due to these conditions, Chicche requires
hiaghor input costs~-bhoth with and without the Project--than is
considered normal for the Mantaro high sierra. Input costs were
therefore adjusted sligiitly downwards to arrive at what is considered
a more typical situation for application to Mantaro high sierra sub-

e

vyailects in Table XIT.

5. =

Global estimates (not the increases) of expenditurss
for zeed, Ffertilizers and pesticides, and the amount of production
it for thesec 3 items can be derived by applying the per hectare
averages of Chingol, Negritos-Tual, Chupaca, and Chicche* to the
.spective areas in Huancayo and Cajamarca. Average expenditures,
which represent the amount of annual production credit needed, are
shown in Table XTIIT.

Table XIV shows that total gross annual output from
thesc 22 sub-projects will amount to $9.4 million after the sub-projects
are fully opcrational, Total increase in output will amount to $4.9
miliion, Net value of output is $7.2 million, an increase of $3.3
millior: aover the "without Project"status,

d 1 the casc of Chicche, input requirements have been adjusted
dowvnward to more accurately reflect Mantaro high sierra conditions.



TABLE XI

FARM INPUT AND OUTPUT VALUES AT FULL PRODUCTION FOR

REPRESENTATIVE PROJECTS IN CAJAMARCA AND HUANCAYO REGIONS

(DOLLARS PER HECTARE PER YEAR IN 1974 VALUES)

*k
OutpqE* Input
Market Costs of
SUB~PROJECT Market Revenues ]| Farm Production NET
at Farm Gate Excluding Labor
CHINGOL: (L)
With project $ 575 $ 122 $ 500
Without project 241 15 217
g Differenca 334 107 283
= _
2 NEGRITOS TUAL: (H)
O With project 248 82 166
Without project 55 ) 9 46
biiference 193 73 120
CHUPACA: (L)
With project 753 211 541
Without project 343 44 298
o Difference 410 167 243
2
% | CHICCHE: (i)
5 With project 540 196 344
= Without project 368 70 297
Difference 172 126 47

%

Gross Sales divided by No. Has. in use.

FE Expenditures minus Family Labor.




TABLE XII

PRESENT, PROJECTED AND, INCREMENTAL NET OUTPUT VALUES AT

FULL PRODUCTION FOR 22 PROJECTS

(In US Dollars per Hectare)

Present Net* Low
Value of Output High
Low

High

Projected Net® Low
Value of Output High
with Project Low

(At Full ProductionHiszh

Increase in Low
Value of Output High
Low

High

sierra
sierra
sierra
sierra

sierra
sierra
sierra
sierra

sierra
sierra
sierra
sierra

in Cajamarca
in Cajamarca
in Mantaro
in Mantaro

in Cajamarca
in Cajamarca
in Mantaro

in Mantaro

in Cajamarca
in Cajamarca
in Mantaro
in Mantaro

$ 217
46
298
313

$ 500
166
541
401

$ 283
120
243

88

*

Per hectare values are taken from Table XI
Camajarca lowsierra and highsierra and Mantaro lowsierra,
Mantaro highsierra values are calculated using Chicche as

a base, but adjusting input costs to reflect nommal

conditions.

in cases of




COSTS OF SELECYED, ANNUAL INPUTS AT FULL PRODUCTION FOR 22 PROJECTS*

TABLE XIII

(In U.S. Dollars at 1974 prices)

CAJAMARCA LOW SIERRA

SEEDS : 4,900
FERTILIZER : 4,900
PESTICIDES : 4,900

TOTAL : 4,900

CAJAMARCA HIGH SIERRA

SEEDS : 1,800
FERTILIZER : 1,800
PESTICIDES : 1,800

TOTAL : 1,800

MANTARO LOW SIERRA

SEEDS s 5,900
FERTILIZER : 5,900
PESTICIDES : 5,900

TOTAL : 5,900

MANTARO HIGH SIERRA

SEEDS : 3,100
FERTILIZER : 3,100
PESTICIDES : 3,100

TOTAL : 3,100

has.
has.

has.’

has.

has.
has.
has.

has.

has.
has.
has.

has.

has.
has.
has.

has.

atl

at
at

at

at
at
at

at

at

at
at

at

at
at
at

at

TOTAL ANNUAL INPUT NEEDS FOR

*

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

*%

$122/Ha.

28/Ha.

37/Ha.
17/Ha.

o n-n

$ 82/Ha.

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

$211/Ha.

$ 35/Ha.
$ 58/Ha.
$ 46/Ha.
$139/Ha.

22 PROJECTS:

Chupaca, and Chlcche Sub-pro;ects._

** Total costs corréspond to total inputs "with" project in Table XI

$ 137,200
284,200
176,400

$ 597,800

50,400
66,600
30,600

o0 n

$ 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 Chlngol Negrltos—Tual



TABLE XIV

VALUES OF ANNUAL OUTPUT AT FULL PRODUCTION FOR 22 FPROJECTS

GROSS VALUE OF OUTPUT:

Low Sierra
Righ Sierra

in Cajamarca
in Cajamarca

Low Sierra
High Sierra

INCREASE

in Mantaro
in Mantaro

TOTALS

IN GROSS VALUE

(In U.S. Dollars)

4,900
1,800
5,900
3,100

15,700

OF OUTPUT:

Low Sierra

High Sierra
Low Sierra

High Sierra

in Cajamarca :
in Cajamarca:

in Mantaro

in Mantaro

TOTALS

NET VALUE OF OUTPUT:

Low
High
Low
High

Sierra
Sierra
Sierra

INCREASE

Sierra in Cajamarca

in Cajamarca:

in Mantaro
in Mantaro

TOTALS

4,900
1,800
5,900
3,100

15,700

4,900
1,800
5,900
3,100

15,700

IN NET VALUE OF OUTPUT:

Low Sierra
High Sierra
Low Sierra
High Sierra

in Cajamarca
in Cajamarca

in Mantaro
in Mantaro

TOTALS

4,900
1,800
5,900
3,100

15,700

has.
has.
has.
has.

has.

has.
has.
has.
has.

has.

has.
has.
has.
has.

has.

has.
has.
has.
has.

has.

at
at
at
at

at
at
at
at

at
at
at
at

at
at
at
at

$575/Ha.
$248/Ha.
$753/Ha.
$540/Ha.

$334/Ha.
$193/Ha.
$410/Ha.
$172/Ha.

$500/Ha.
$166/Ha.
$541/Ha.
$401/Ha.

$283/Ha.
$120/Ha.
$243/Ha.
$ 88/Ha.

* Per hectare values taken from TablesXI and XII.

]

il

$2,817,500

446, 400
4,442,700
1,674,000

$9,380,600

$1,636,600
347,400
2,419,000
533,200

$4,936,200

$2,450,000

298, 800
3,191,900
1,243,100

$7,183,800

$1,386,700
216,000
~1,433,700
272,800

$3,309,200



Cost-Bencfit Estimate for 22 Sub-Projects

Table XV shows the costs for 22 sub-projects, by principal invest-
ment category, 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

demonstrate a Project which is consistent with an overall rate of return
of over 15%.
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an
o N PROGRAM OF INVESTMENTS AND INCREMENTAL NET BENEFIT FOR 22 ADDITIONAL SUB~PROJECTS

o ‘ $3,309,200 -y 40

BENEFIT COST (100% new production)

RATIO: 1.18 NET INCREMENTAL $2,206,133

BENEFIT ﬁ (66% new production)
$1,103,067 ‘
(33% new production)
0 1 2 3 4 5 6 4

Investment Costs $2,127,884

Fruit Trees
Forestry
“Farm -Tools*

Admin. and*
Control

Maintenance and*
Repairs

‘Extension*

“TOTAL BENEFIT
INCREMENTAL NET  -$2,127,884

$4,255,768 J4,255,768

1' 332,879

S 244,294 $ 45,240

464,246 $ 464,246

s 73,384

-$4,500,062 -$4,707,271

‘*Costs are constant through year 40

1464,246 8

$ 23,525 $ 16,286

$126,671 40

S 72,384 » 40

$213,000 40
$40

$129,857 $1,

240,162 $2,359,515 $2,823,761—®40
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5. Analysis of Credit and Fertilizer Availability

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

puring 1974 the Agrarian Bank supplied $1.28 million in produc-
tion credits to agricui:ural units in the Cajamarca Valley and $8.90 million
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 comparing 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 Agrarian Bank will be able to meet the
increased demand for production credit generated by this Project.

Four factors support the above conclusion. First, hich ranking
officials of the Agrarian Bank have assured USAID that their general policy
is to give preferential consideration to the development of gierra
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 carital for the six-year period beginning January 1,
197G, which represents a 50% increase over that authorized in prior years.,
Third, Article 84 of the above-cited ".aw establishes the Special Operations
Fund (SOF), amounting to approximate., $100 million, which has as its
nrimary 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 reguirements 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 applications and do not reflect a shortage of available resou :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 services sipported 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 expected to be self-sufficient in nitrogen fertilzer
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 to meet projected

needs.
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Internal 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 million to ENCI for the 1975-76 biennium for construction of additional
facilitices. 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 cavacity to ensure sufficient fertilizer supplies to meet Project needs.
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C. Social Analysis

The socicl impact of this Project is potentially very great, as
the Project will affect the participating farm families at virtually every
step of implementation, Farmers have been, and will continue to be con-
sulted regarding potential sub=-project sites; they will be required to
organize 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' Commision,
to perate and maintain the new irrigation sys¢’>ms, and to pay their water
cuota and tariff obligations; and they will be urged to participate in
technicel assistance programs to improve their efficiency of water use.

In this Project, then, where direct farmer participation is so essential
to Project implementation and achievement of Proiect purposes, a full
analysis of socio-cultural feasibility and impact must be an integral
celement in determining over-all Project fcoasibility.

The farm families who will be involved in these Project activi-
tics are those living and farming in the areas to be benefitted by
sclected sub-projects. In general, these belong to the universe of the
Peruvian rural poor -- small-scale farmers and their families, living in
the sierra, who depend almost exclusively on low-level ag:icultural
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 stroug
commitment to social justice which is stated in terms of equality 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-ccale 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 vears.

In the Project areas of Cajamarca and 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 Cajamarca, 2.0
has. wmtich 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 cowunidad, 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 commercialcenters,
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 thie 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.#20136)
permits a maximum of individually-owned land of 30 has. in the
sierra. Furthermore, as a matter of practice farm families or-
ganized in cooperatives generally retain between .5 and 1.0
hectare for production for household consumpticn.
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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 pzttern in both Cajamarca and Mantaro, owing to the
severely limited economic opportunities in these areas. 1In Cajamarca,
the dominant pattern is one of seasonal migration, in which t.ie male head
of the household and frequently one or two of his sons will travel 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 preferance is to remain in their villages
throughout the year if they could find economic opportunities obviating
the need to migrate.

Permanent migration is nevertheless, & major demographic factor
in Cajamarca. 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 1l 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 mos* widespread pattern,
arthough it is reported*** that many of these would-be permanent migrants
eventually return to their villages owing to the high cost of living in
Lima. Mantaro is also a center for permanent in-migrants from more rural
and poorer sierra regions —-- e.g. Ayacucho and Huancavelica -« who are
attracted by the more urbanized area of Huancayo, and the associated
economic opportunities.

There are =iso ppportunities for seasonal migration, although
less so than in Cajamarca. During January-March, farmers will migrate to
assist in the harvast on nearby coffee plantations. WNearby mining opera-
tions also offer alternative, very highly-paid, work opportunities for day
labor.

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

** Andlisis de la Sub-Regidn de Cajamarca, Oficina Regional de De-
sarrolio del Norte; cited in MOA, et.al, Estudio de Diagndstico
Socic-Economico del Area de Influencia del Proyecto Piloto
Cajamarca-La Likertad (Cajamarca-Cajabamba); Cajamarca, 1974, p.3

***  Chirinos and Flores, op.cit.



The socio-economic profile of the target farm families, then,
is one of (1) scverely limited employment and income opportunities owing
to their ultimate devendence on agricultural production from small plots
of m-rginal land, leading to (2) consistently low standards of living (in
all cases below the national average), and consequent (3) . widespread
economically-motivated migration in an attempt to escape the severe
employment and income constraints. By increasing, through improved water
and land use, the total amount of land suitable for.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 cu 3 key
issues: the incentives to the farmers 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 water
charges.

To apvroximate, &as available time, resources, and data permitted,
an analysis of the socio-cultural feasibility of the first 5 selected
sub-projects, Peruvian soc#logists* 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 and appreciation of the benefits of irrigation, founded
on many gencrations 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, Pera.

*#% 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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Consvauently, it was concluded that strong motivation and economic.
intercvst in the selected sub-projects inde~d existed among the local
farming communitices.

This motfvation was enthusiastic in all but two communities
studicd. Onc of these is Negritos, in Cajamarca bne of 3 communities
which will benefit from the Negritos-Tual sub~project,;, which does not
at present have any irrigation on its lands, which are currently in use
as pasture. Lacking experience in irrigated agriculture, it can be
expected that the farmers can not readily anticipate 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 the 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 community which showed relatively less interest in
a selected irrigation sub-project is that of La Huaycha, in Mantaro.
La Huaycha is considered the most traditional Mestizo area in the Mantaro
region, 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
immediately 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 community
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 constructioa.

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
labor by farmers. While most of the communities 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 irrigation
canal with no 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 official GOP-determined jornal for each area with past
going rates being paid by cther agencies or local employers for com-
parable 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 constructior*. These
ratcs 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
water application practices. In all such cases there exists strong
support for this kind of training among the farmers, who have indicated
their willingness to lezrn more about improved irxigation methods
which 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' Commission 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. 1In 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 PerG 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

CAJAMARCA

MANTARO

Current* Proposed
W/out Food With Food
S/. B s/. $ S/. $
43.00 0.97
1. Negrito;—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
(70.00C) (1.59)
3. Chupaca 66.00 1.50
90.00 2.04 70.00 "1.59
(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 100.60 2.20 80.00 1.81
(80.00) (1.81)

* (Official 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 employers or are inferred from sub~-region 1i-.come
data.

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

la Sierra: Cajamarca y Mantaro, 1975.




construction, and to carry on operation, maintenance, and administrative
functipns 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
wminimum (or ng outside assistance.

In Tual, for example, 8 km. of canal have been constructed
by formers of surrounding communities (including a significant
porticipation 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, tc their formal request.
Chingol's 3 canals, which make up its entire irrigation network, were
built by the members of the newly-organized production cooperative
using plans drawn up by the former hagcendado,

Last year farmers in Chupaca repaired a badly eroded section
of a canal and have organizec¢ work groups to enlarge other canals. With
STINAMOS assistance, 200 farmers in Chicche have been alternating work
shifts over the past 3 years to build & canal plannad 5 years ago.

The indigenous sierra communal ethic is apparently still strong, and,
more important, supported by efficient and effective social
organization norms.

Such organizational infrastructure is weck in the sub -
project area of La Huaycha. While there is reportedly a rebirth of the
tradition of communal work here with the redent creation of groups to
build schools and clean streets, the interest is strong only among the
local leaders. Morecver, this area is composed of two comunidades
(recognzed "indigenous communities™) which have an outstanding dis-
agreement over farming rights to land which lies between them and which
would be affected by the selected drainage sub-project. This is
potentially a serious obstacle to cooperation between the two comunidades
and will undoubtedly require the DGA's 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
SATS). 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 work site was visited by the sociologists, 65 people
wore at work, including 30 from Tual and 15 from Negritos.
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cooperation with Tual. However, as indicated above, farmers from
Negritos are 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 potentisl conflict.

In projects of this sort, there is always potential for
conflicts arising from changes in the distribution of power and
p rtiecipation within and among the communities involved. 1In 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
arise, as they have in thepast and will continue to long after the
Project. These typically relate to use of an differential benefits
from irrigation water. A common problem is unauthorized use of water,
when 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 becnalf of the community. This procedure is reportedly well-
established in the norms of the local communities.

Another source of conflict is the distribution of the
benefits of irrigation 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 disproportinnately more than
those with little land and poor soils*. To a great extent, this
biased 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 proncunced in those instances where the sub-projects benefit
cooperatively-owned or communally- farmed land parcels. 1In any case,
it must be expected that these potential problemsare largely outside
the control of the Project, and that the responsibility and capacity
for their resolution lies primarily within the local communities, where
& 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 farmers
to ostablish Irrigators' Commissions and to organize a construction
staff and work schedule prior to constructicn 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
secior. The basic economic unit in the Project areas of Cajamarca and Mantaro,
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, increasing the economic participa-

tion of women and consequently, their contritution to development in the rural
sector.

A corollary impact of the Project will be to integrate 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 institutionmal
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.



D. Policv Aunalysis

1. The National Four-Yecar Development Plan (1975-78)
and GOP Investment Budgets

The: current GOP National Development Plan, issued
in June 1975, highlights Key cdevelopment 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 "Multisectoral Policies Fundamental to the Organizacion 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
consumption. (p.18)

Two of the 8 priority policies stated for the Agrarian Sector
are 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 $§ierra, 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)

Similarly, included among the policies for the Fcrestry Sector :is
"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)
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The National Plan also places high priocrity 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
economi¢ 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 Plen, and, as such, should receive strony support and high
priority within the GOP's overall investment program.

Moreover, receat policy actions indicate that the sierra is receiv-
ing increasing priority in allocation of investments in water-and land-
use projects.

This increasedpriority 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 planning 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, 1is 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 (Majes,
Tinajones, Chira-Piura) 5,403,790, 000 6,104,050, 000

DGI

3. Budget of the DGA 197,367,000 | 302,924,000




Item # 1 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 earmarked 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
modest contribution toward the goal. However modest 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 increacing the focus on improving
water and land use in the sierra.

97. -~
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2. Major GOP Measures Affecting Water and Land Use

Annex VIIX lists those GOP statutes which have re-
lovance to the Loan Project. These, together with their respective
implementing regulations and the decisions of the Agrarian Courts, al-
rcady constitute a substantive body of law which comprises the statuto-
ry boundaries of and legislative support for activities related -o this
Froject. The various legal measures should not be construed indivi-
dually but rather as parts of a whole, not yet complete, the primary
aim of which is to shift power over basic resources away from special
interest groups and gradually transfer it to the users. The fundament-
al concepts of the legislation seek social justice for small-scale
farmers, both those grouped in associative enterprises as well as those
farming individually, by assuring that land, water, credit and technical
rescurces are distributed according 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 acquired. Thus, this legislation is, as is the entire Re~
volutionary process, subject to incremental and progressive adjustments
which respond to structural and policy changes and to acquired experience.

The legislative cornerstone is the Agrarian Reform
Law (Decree Law No.17716) which established the process for expropria-
tion of lands and their transfer to farmers, organized in a wide range
of assoc.ative enterprises. The other pieces of legislation are close-
lv rclated to this fundamental measure. The Water Resources Law
(Decree Law No. 17752), as discussed in PartIII E 2, rescinded all
private rights to water resources, placing these in the control of the
Government. 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 wWater 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-
dicted availability. But to benefit from this provision of the Law,
the farmer must maintain his irrigation infrastructure in operating
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coudition and pay his tariff and quota obligations.

while the Agrarian Reform Law, mentioned above,
provided a new framework for small farmers to organize themselves eco=-
nomically, it left a substantial number 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 voice in local government.* The process of educating
farmers 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-
auently created confusion among the farmers. The implementation of
some of these measures, particularly those which resulted in expreoria-
tion of land, cattle, and other chattels, gave rise to legal diffi-
culties 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 to 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 community development infrastructure projects;
scorcs 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 projects. SINAMOS
is currently under complete reorganization, and it is expected that
it will be refocussed to concentrate on its technical function.

The reorganization of the Ministry of Agriculture
through Decrec 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.
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exccution in the country, allowing the DGA to concentrate its cefforts
on small rural projects. The Law also provides additional qualified
technicians to ficld offices, setting up regional of fices of both the
DGA and DGIFC, and increases its biennial budget allocations.

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 Production Committees, which work in
coordination with the Water Users' Associations in reviewing and pro-
viding technical support to those cultlvatlon 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 the Agrarian Development Bank
(Decrece Law No.21227).

The former provides for organization of workers
as managers of their enterprises in a financial structure which pro-
vides them with the initial capital management, and other inputs
necessary to start or operate small 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,
according to GOP ponlicy, to become the most important sector in the
Peruvian economy. While it is difficult to predict the implications
of Social -‘roperty for rural agricultural enterprises, it is likely
that 3ocial Property will be particularly encourage& in the establish-
ment of agro-industry.

The Law which reorganized the former Agricultural
Development Bank into the Agrarian Bank provides a much more signifi-
cant capital outlay and greater autonomy to its branch and zonal
agencies. It also provides powerful incentives 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. 1Individual 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 terms as
selected associative enterprises.
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E. Project Budget Analysis

1. Source: Allocation of Project Funds
($000)

Project Activities Sub~Total Total A.l.D. GOP

4

|

SUB-PROJECTS

47 e— o el

Infrastrcture ;

~- 5 analyz 4 sub-projects 3,700} i 8.000

-~ 22 identified sub-projects 4,300} . "

Land Development - 27 sub-projects :

-- land-shaping, protective ' 2,800
afforestation .

Development of Tree Crops be

-— fruit 500} : .

5,910%* 2,090

N ——

1,900* 900

e g

-- other 500 1,000 H 350 650

R

R b Rl

i
Sub-Total 11,800 .| 8,160

|

¥

Contingencies at 16% : 1,935 950 - 985

TOTAL 13,735 :; 9,110

4,625

CREDIT UMD - On-farm Improvements °~ * 3,000 131,000 2,000

<,iH. .

TECHNICAL ASSISTANCE PROGRAM

advisory Services to DGA : 485 + 255%%j 230
-~ 2 long-term advisors/24 mm each ' :
-- short-term advisors/15 mm total
Sub-Project Implementation 85 85
-~ 3 Peruvian (PhD) advisors to study

teans/24 mm each : ‘ ‘
On-farm Technology 190 © 190**,
-- 1 agronomist/24 mm ; :
-- 1 extension specialist/24 mm
-~ short-term specialists/15 mm total
Training ' 155 ‘ 100%* 55
-- short-term visits/24 mm ‘
-~ degree training/2 pple.




Sub-Total Total A.1,D, GOP

Training Equipment 95 75;* 20
wetershed Planning Studies 250 175 75
(incl. socio-cconomic evaluation
of Proivct)
TOTAL L1,260 ;L 3880 380
REGIONAL AND ZONAL OFFICES **%
Office PFacilities 400 - 400
-- space, equipment, support
personnel
Personnel
-- sub-project implementation 415 845 _ 845
-- on-farm extension 430
Vehicles 25 10* 15
TOTAL 1,270 10 1,260
TOTAL PROJECT COST 19,265 || 11, 000 8,265
INFIATION PROVISION at 11% 2,135 - 2,135
GRAND TOTAL pl,400 || 11,000 {10,400

Total project 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.

* 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 Toan funds will be used for this
purpose.

** I'X costs.

Kk Roughtlv half of these project costs will be GOP in-kind contributions
(installed administrative capacity and office fac111t1es) which do
not represent new GOP funding requlrements.,
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2. Water Charges

The long-term financial viability of an investment
program such as s being initiated under this Project depends on the
continucd availability of funds to cover the costs of operation and
maintenance of the newly constructed irrigation and drainage works,
to finance 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 commitment 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 committed to
govermment 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 recuperation of investment, administra-
tion, operation and maintenance, and other costs related to irrigation
works anmd structures through water charges paid by water users was
first codified in Peru in 1902 ("C6bdigo 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 implemented 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 to a further delay.

The System under the 1902 Water Code

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
rather than cash to this fund. Administrative costs were covered by
quotas paid on an annual basis by most users in major coastal valleys.
However, ¢uotas 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 BAssociations 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 production 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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nccéssary for water resource development. Article 18 of the Law states
that the Government will chaxge the cost of water works executed with
public funds to both direct or indirect beneficiaries.

Tariffs

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.)
is fixed by the DGA and applied to cover costs of studies and works

related to development, conservation, preservation, and efficient
management 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
is pald by users to finance costs of administration, infrastructure
maintenance, and operation of the Water District, including annual
deopreciation of equipment and installations.

The amortization component (t3) of water tariffs is fixed by the
Agrarian Zone Office, approved by the DGA, and is paid by users of
thc Water District to finance amortization of Government investaents
in infrastructure works. Direct and indirect beneficiaries are

obligated to cover only net investments. Interest on capital is
absorbed by the Government.

The sum of the above components (tl tt, +t ) constitute the
total water tariff (T) which is fixed by applylng 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
evels are affected by the agricultural policy of the Government. For
nstance, tariff levels may be arbitrarily increased for selected

}—I

peie

* HNet returns to water utilizea by the various economic sectors are

to be estimated by the Central Reserve Bank, in the near future.
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vlater Districts if the GOP considers that those uscrs are responsive
to and capable of assuming increased financial obligations. On the
other hand, tariff "evels may be decreased to a minimum in other
Districts where tariffs are being enforced for the first time. This
latter case is applicable to most arcas of the sierra where farmers
are traditionally accustomed to the concept of touma libre (free use
ol water). lere, the objective is to introduce to the farmers the
idea that water is a valuable input, comparable to conventional agri-
cultural inputs,

Mcchanisas for Establishing and Collecting Tariffs

During June of each year tariffs to be paid by each water user
during the following year in a Water District are tentatively established
and a first estimate is prepared by the corresponding Agrarian Zone * .
This estimate 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 watex
users in each Agrarian Zone and authorized the Agrarian ZoneS to
prepare the corresponding water bills** By the end of December the
Agrarian Zone s will have prepared and distributed bills to water users
and check lists to the National Bank and the DGA. Water users are
informed of payment dates through local Water Users Associations (Juntas
de Usuarios), local newspapers, and radio stations.

~ Faimers can pay their water bills in the local agency of the
vational Bank until December of the current year, or until January
of the following year, including a 10% late payment charge. Non-
payaent of bills beyond January leads to legal intervention for recu-
peration of the corresponding amount. Non-payment of bills during 3
consecutive years permits the GOP to expropriate the land.

An additional control requires that farmers show cancelled bills
oy the previous year befiyre they may be considered for inclusion on
he following-year Crop and Irrigation Plan. Non-payment of bills
excludes farmers from their right to utilize water during the following
production season.

t

e

r

® The Agrarian Zone calculates components t, and t3. The t, estimate
i alculated and communicated by the DGA to the Agrarian Zone. With

c
‘hese 3 components the Zone prepares a first estimate of the total
tariff (T) value.

= 0w

rﬁ.

** glater bills are processed by the "Oficina de Procesamiento Electrb6-
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
National 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

Water users, according to Article 25 of the Regulations on Tariffs
and Quotas, must pay a fixed annual quota to cover emergency works and
services which may be required in their District. The quota is fixed
by the 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 (t,) of the tariff in the District and
is determined 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. The Association has the responsibility of collecting all quota
payments within its jurisdiction during the first quarter of the ycar.
Funds collected are deposited by the Association in a special "Emer-
geney" 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 (tl) and
amortization (t,;) tariff components have not yet been applied. Current
tariff revenues 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 -
still has under review formulaS 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.



108, =

“sierra during the next 1977-78 biennium. It will have retroactive
“effect, recuperating investments made since 1974. 1In 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 thic exercise does
not permit as exhaustive treatment of the subject as would be desired.
Data on tariff revenues are available only for the 1970-73 period. An
additional major limitation has 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 available 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,
reservolirs, and networks of canals bordering hillside contours.
Farmers generally contribute 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'enforcement'and
“control devices, and the lack of required support staff. It has been
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TABLE I -- REVENUES FROM WATER TARIFES

(in dollars)

CAJAMARCA W.D.

ALTO MANTARO W.D.

Year Tarigf Expected | Tariffs | Outstanding | Proportion | Tariff Expected | Tariffs |Outstanding| Proportion :
($/m”) | Revenues Paid Balance Outstanding ($/m3) Revenues Paid Balance Outstanding |
% % B,
(1) (2) (3) (4) (5)=(4)/(2) (6) (7) (8) (9)=(8)/(6)
19701 N/A* 2,109 1,416 693 32.85 N/B* 16,776 16,768 8 0.04
1971 | G.0002 4,118 2,494 1,624 39.44 0.0002| 17,140 17,128 12 0.07
1972 .0002 4,492 2,366 2,126 47.33 .0002}] 34,823 30,190 4,633 13.30
1273 .0002 5,957 2,749 3,208 53.85 .Q002{ 31,410 28,090 3,320 10.57
TOTAL 16,676 9,025 7,651 45.88 100,149 92,176 7,973 7.96
*  Not availlable.
Sub-Directorate of Tariffs and Quotas, DGA.

Source:



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 the 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 Cajamarca and Alto Mantaro.
Tt is noted that a single tariff of $0.0002 has been applled through-
out this period in both Water Districts.

The table shows a total expected revenue of $16,676 and $100,149
for Cajamarca and Alto Mantaro, respectively. The difference between
these amounts is due largely to differences in the type of irrigation
practiced, size of the valley (volume of water consumed annually),
age 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 Cajamarca. 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 similar abrupt 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 bills issucd.

Iin general, then, the increase in expected revenues during
1970-73 for both Water 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 improvements did not appear to be always 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. ;

110.=
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The high outstanding balance in Cajamarca ($7,651) represents on
the average about 46% of cxpacted revenues, as compared to that in
Alto Mantaro ($7,973) representing only 8% of expected revenues. The
‘difference in collection records is rcportedly due to the status of
ficld administrative mechanism and collection channels existing in
cach District. Greater efforts, including additional resources and
persomnel, . have been allocated by the DGA to improve 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 the Cajamarca Water District to reduce future outstanding balances
to a comparable minimum.

Furthermore, 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
assocliative enterprises have generally been refusing to assume payment
of water bills originated and accumulated under the prior tenure
structure.

In summary, it is clear that significant progress has been made
in implementing the new Water Law from the perspective of improving
contrel 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 infrastriucture investment costs in those areas where the farmers'
ability to absorb the amortization costs of new investments is
severely constrained by tow cash incomes, as is the case in much of
the sierra, most strikingly in Cajamarca. The Project Development
Committec has received GOP assurances that in those cases where these
and other, recurrent, costs of Project-related activities cannot be
absorbed by the water users, budgetary funds will be made available
to meet the short-fall.



PART

IV, PROQJECT IMPLEMENTATION

A. Participating GOP Agencies

Adrinistration of Project activities will be conducted
by the General Directorate of Water Resources (DGA) in the MOA, in
coordination with the General Directorate of Forestry and Wildlife
(DGFY) . Both Directorates are organized regionally with technical
assistance capability in the field. The DGA will coordinate with the
Agrarian Bark (Ag 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 offices and
field agencies.

Ancillary institutional, technical, and administrative
support will be furnished to the Project by the rfollowing GOP agencies:
i) the National Office of Evaluation of Natural Resources (ONERN): ii)
the National Svstem for Social Mobilization Support (SINAMOS); and
possibly the General Directorate of Irrigation (DGI). This section
describes these Government agencies in terms of their objectives,
organization, functions, budgets, and capabilities.

1) MOA

The MOA shares its lead~rship of the agricultural
scctor with kthe Ministry of Food (MOF) and is the GOP agency most
Jdirectly concerned with the presexrvation, improvement, and efficient
use of rencwable agricultural resources and the promotion of rural
organizations.

Organizationally the MOA has clear lines of internal

responsibility among directorates, its small number of autonomous
dependencies, and its zonal administrations. Though personnel manage-
ment problems exist, the MOA, and the GOP as a whole, are moving
toward a personnel classification and salary 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 have 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 Scctor .
places DGA in charge of the preservation, conscrvation, and utilization
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of water resources and the conscrvation of agricultural lands.  Specific
objectives of the DGA are: 1) the efficient administration of water and
land resources; ii) rchabilitation and prescrvation of agricultural
soils, and increased water supplies for agricultural production; iii)
education of farmers on the importance of rational utilization and con-
servation of water and land resources; and iv) long-term planning of
water supplics to meet future demands.

In pursuit of these objectives the DGA prepares,
oxccutes, and ovaluates short, medium, and long-term water utilization
programs. It 30 engages in programs for river basin improvement and
management, crusion and flood control, and irrigation and drainage
infrastructure. 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, estarlishes and enforces water tariffs and quotas, studies
and implements surface 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 drainage problems in coastal and sierra regiona, and to engage in
projoects to improve existing and implement new small scale irrigation
syvstems.  These activitics are intended to contribute to increased
food proaduction through rational use of scarce water 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 75 laborers.

The total 1975-76 DIPRECO budget is $5.19
million which represents a 49% increase over the 1973-74 biennial
budget. A breakdown by category appears below:

TABLE 1

DIPRECO BUDGET 1973-~74, 1975-76

($000)
Budget Category 1974-75 1975-76
Operations 141 1,313
Investment 2;239 1,153
Special Projects 1,101 2,720
Totals: | $3,481 $5,186

Source: DGA
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- b)  DGI (General Directorate of Irrigation)

o , The DGI is the MOA Directorate primarily
résponsible for large, new irrigatica projects such as Olmos, Majes,
-and > Tirajones. According to law it is responsible for preparing
terms of reference and supe.vising studies of large-scale irrigation
projects, controlling the execution of special irrigation projects,
and administration of the 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 physical,
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 the following specialities: civil engineering
(45), agronomy (8), geology (5), agricultural engineering (4), and
economics (4).

DGI's current biennial budget totals $48.9
million, of which $9.3 million represents the current operational
. budget, the remainder being allocated to investments in new irrigation
projects, including the IDB credit under the "Linea Global".

c) DGFF (General Directorate of Forestry and
Wildlife)

The major objective of the DGFF is to assure
a substantial 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-term forestry
development and evaluation plans; 6) participate in the establishment
and operation of wood processing plants; and 7) prepare production,
- iaarketing, and processing policy guidelines for the forestry sector.

With respect to investment and operating
capital resources, the table below shows significant increases which
should pexrmit the forestry sector to develop as planned. The current
biennial budget is double that of the previous period.
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TABLE II

DGFF BUDGETS 1971-76

($000)
Budyoet Category 1971-72 1973-74 1975-76
Imestiment 1,091 2,213 4,631
Opervational 2,573 2,342 4,502
Totals: $3,664 $4,555 $9,133

This General Directorate is organized as
appears in Chart B. Its total staff is composed of 112 professionals,
48 non-degree 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.
The DGFF will also evaluate the compatibility of proposed small irri-
gation systems with the environment to reduce the risks of negative
environmental consequences.

d) The Agrarian 7Zone II of Cajamarca

This Project involves 2 of 13 Agrarian Zones:
“one 1T headauartered in Cajamarca and Zone X in Huancayo. The major
responsibility of the Zonal Offices is to implement MOA programs at
the field level, principally those related to Agrarian Reform, water
and irrigation resources, 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 MOA Directorates except Research and Engineering are repre-
sented in the Zonal Office. Most Project implementation activities
will involve the Sub-Directorate of Resource Use and Conservation in
the Agrarian Zones.

zZones are further sub-divided into Agrarian
Offices which serve smaller areas. In Zone II, for example, the sub-
project a.zas of Porcon and Negritos-Tual fall within the jurisdiction
of the Agrarian Office of Cajamarca, and the Chingol sub-project falls
within the Agrariasn Office of Condebamba.

Approximetely 870 MOA cmployces arce assignoed
to Zone II. Of these 8% arce professional cmployees and the rest are
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non-degree specialists, administrative workers, and medium-level
technicians working mostly in outlying areas.

The 1973-74 and 1975-76 investment and
operational budgets of Zone II follow:

TABLE IIX

AGRARIAN ZONE I1I BUDGET

($000)
Budget Category 1973-74 1975-~76
Operational 4,892 7,064
Investment 4,199 1,821
Totals: $9,091 $8,885

Source: Program Office of the DGA

Approximately 27% and 62% of the 1973-74
Zone 11 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 may be assumed for the current operational and investment
budgets. The sharp drop shown for investment budgets indicates infra-
structural investments completed, not a lower priority for activity
in the Zone.

Zone II has permanent contact and is closely
coordinated with other GOP agencie: in Cajamarca. This characteristic,
particularly strong in this Zone, 1is advantageous to implementation of
this Pro>ject which will necessarily engage the Zone, AgBank, INP, ENCI,
and othc¢r agencies in the area.

e) Agrarian zZone 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

* 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 covers a total area of 1.7 million hectares with 8 sub-offices.

The Agrarian Office of La Concepcibn, which may also include sub-projects,
covers an area of 111,320 hectares with 4 administrative sectors, cach
with one moedium-level extension agent, called a "scctorista".

Total Zonc persomncel amounts to approximately
900 cmployeces, organized as shown in Chart D. It is estimated that 9%
of these are professionals. The rest are non-degree, administrative,

and medium-level employees.

The 1973-74 budgets are disaggregated as shown
below:

TABLE IV

AGRARIAN ZONE X BUDGET

($000)
Budget Category 1973-74 1975-76
Operational 4,991 5,118
Investment 1,406 415
Totals: $6, 397 $5,533
source: | Program Officc.of the DGA

Approximately 65% and 76% of the 1973-74
operational and investment budgets respectively were allocated exclusively
to the Department of Junin which includes the Mantaro Valley where much
of the activity will take place under this Project. As in Zone 1T,
budgetary reductions are shown in the investment category and increases

egistered 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
pudget, now in the formulation process at the zone level.

All of the foregoing MOAR Dircctorates and Zonal
Units have 4 yecars of experience in budgeting, plamning, execution, and
evaluation of projects at the field level. Soon after the decentraliza-
tion began in 1971, proccedural and management problems with the decen-—
tralization became evident. Thesc were rclated nrimarily to the large
nunber 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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coordination 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. ‘

- 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 facility 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 credits
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 Reform
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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The Planning and Economic Studies Division of the AgBank
(See Chart E), coordinates with the Planning Office of the Ministry of
Food to allocate production 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.

The 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 §/.600,000 ($13,831). The AgBank plans to increase
progressively the financial autonomy of its regional branches and field
igencies to permit a wider and quicker utilization of farm credit resources.
The Cajamarca valley has one regional branch in the city of Cajamarca
and one field agency in Chota. The Mantaro valley has one regional
branch in Huancayo and one field agency in Tarma.

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-financed
credit for on-farm investments related to newly established irrigation
networks, the Bank's role will be a key one in assuring a maximum 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 commercial lending activity in the agricultural
sector has been curtailed due to the uncertainties produced 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-
ahle 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 tiis 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.



To date the major credit demand has been for production;
however, with new production units being formed, infrastructural invest-
ments arc nceded 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 coloni~ation. These credits will be made on
concessional terms and will b: 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 availabhle 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 Water User Associations.

3) STINAMOS

SINAMOS operates under broad grants of authority in a
guasi-ministerial status to aid in the formation of agricultural
cooperatives and similar organizations. Its role is to oversee and
audit these entities and to assist in their management.

Traditionally SINAMOS has allocated 10% of its budget
to infrastructure construction in support of agriculture, such as
irrigation canals. Its undertakings are of a community development
nature and a pattern of cooperation with MOA has developed whereby
S INAMOS provides tools and managerial direction, the community provides
manpower for labor, and MOA furnishes technical direction. Uncer this
Projeci SINAMOS may be called upon to assist in preparing and organizing
communiities to undertake and contribute to sub-project construction.

4) ONE RN

An autonomous agency attached to the office of the
Presidency, ONERN provides valuable data for agricultural planning
in soils, hydrology, and economic evaluations of crop production
poteatials. 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 institutional capacity of the DGA to identify, study,
and execute sub-projects of the type to be financed. The Project
Development Commitltee, 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 social 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-time throughout the Project on their
respective jobs. 1In this way, moreover, staff experience in a
specific technical activity can be intensified and subsequently
exploited.

Project implementation, then, will proceed with the
simultaneous programming of sub-project study and implementation.
Sub-projects will be grouped in 3 stages, each comprising at least
5 sub=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
Office (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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CHART [
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to their respective technical expertise.*

This phase of study and design will include 3 steps:
1) identification of potential sub-projects, which will include
site visits and preliminary review of topography, required structures,
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, engineering andenvironmental
aspects, social feasibility, and economic/financial returns; 3)
final design of structures and preparation of plans 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 construction
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 Office 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 of Surface and Subterranean
Water and the Directorate of Forestry Ordering.
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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-farm
investments to complement the constructed sub-projects, and will
work 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 tcchnical
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 conceatration of specialized skills in feasibility analysis
and infrastructure construction than could be provided over a shorter
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 work performed 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 jurisdiction.

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
Office, 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 identifi-

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 four 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 uncommitted or undisbursed at that time can
reasonably 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 $2.5 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
sexrvices 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 services
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 minimum 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 momentum 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 basi.s,
owihg 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

made according to normal USAID procedures. All U.S, dollar loarn dis-
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bursements for the purchase of U.S. equipment for sub-project implementa-
fion ond for TA programs will be made pursuant to Letter of Commitment
procedures, Otker dollar costs will be those applied against personal

copvire contracts for prefessional services,

* The Project would be initiated in mid-1976, in the final 6 months

of the fiscal biennium; new GOP budgetary resources may not be
available for support of the Project until January 1°277.

** For example, 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.
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C. Evaluation Plan

As this Project represents an initial response to a complex
of long neglected problems of sierra agriculture, and its success or
failurc 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 unnecessary 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 the
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 performance 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 RID 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 waEer
and land-use practices (such as Mexico), or international agencies.

* 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 DGA has indi-
cated a strong interest 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 11 (or approximately 507) 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 diversity

—-—- 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; given limited 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
interviewing 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 technicians, and reviewed by USAID,
Supplemental assistance in drafting 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 terms 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 personnel will be stronglv 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(Z)) to assist the DGA in the preparation

of a Project Implementation Plan and with the on-going analysis of sub-projects
to be financed.

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 impatt 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

—— FEvidence 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-
lending 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. This 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 as possible, and some Project
activities are already underway or in preparation.



Annex 11

CERTIFICATION 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:
PROGRAM FOR IMPROVED WATER AND LAND USE IN THE SIERRA.

Donald R. Finberg
Director, USAID/Pe
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DRAFT LOAN AUTHNRIZATION

Provided from: FAA Section 103 ("Food and Nutrition")

Peru: Sierra Vater 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
delecgations of authority issued thereunder, I hercby authorize

the establishment of a loan ("Loan') pursuant to Section 103

of the Act, and in furtherance of the Alliance for Prorress, to

the Government of Pern ("Rorrower'") of not to exceed eleven million
United Statecs dollars ($11,000,000) to assist the Borrower in
financing United States dollar and local currency costs of a project
to improve water and land use in the Sierra of Peru ("Project").

The Loan shall be subject to the foilowing terms and conditions:

I. Interest and Terms of Repayment

Borrower shall repay the Loan to A.I.D. in United States
dollars within forty (40) vears from the date of the
first dishursement under the Loan, includins a grace
period of not to exceed ten (10) years. 3Borrower shall
pay to A.I.D, in United States dollars interest at the
rate of two percent (2%) per annum during the grace
period and three nercent (3%) per annum thereafter on the

outstanding disbursed balance of the Loan and on unpaid
interest.

II. Other Terns and Conditions

A. UGoods and services, excent for ocean shipning, financed
under the Loan shall have their source and oririn
in Peru or countries included in A.I.D. Ceosraphic
Code 941, nrovided, however, that marine insurance
nay be financed under the Loan only if it is obtained
on a comretitive basis and any claims thereunder are
pavable in freeclv convertible currencies. Ocean

shipping iinanced under the Loan shali be procured
in any country includad in A,I.D, Geocraphic Code
941, not including reru.

B, United States dollars utilized under the Loan to
finance local currency costs shall be made avail

pursuant to procedures satisfactary to A.I.D.

C. Prior to any disburscment or the issuance of aay
cormlitment documeats undex the Loan, borrower
sihhall submit to A.XI.D., in form and swstance
satisfactory to A.I.D.; evidence that the Borrower's
coatripution to the Project will be available in a
timely manner. '
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Prior to any disbursement or the issuance of any
comnmitoent docuwrnants wider the Loan other than to
finance tecnnical assistance, the Borrowar saall
gsubmit to A.I.D., in form and substance satis-
factory to A.I.D.:

1. A Project Implcmentation Plan containing,
inter alia, a delincation of respective
govornLantal agencies' responsibilities,
provisions for adeguate staifing, a descrip-
tion of preceduras for apuroving sub-prejects,
and a plan for monxhoring sub-project cousiiuctlcon;

2. A list of equipment and machinery required to
implement sub-project construction.

Prior to anv disburszment or the issuance of any
Coinileliciol WGow anes aader e Loan for sub-

lenaing, tae borrowus siaall submit to AJI.De, in
fornm and supstance satisfactory to A.I.D., evidenc

of tne establisiment of a fund for sub-lending for
on-farn inmprovenerts.

Eorrower shall covenant to review with A.I.D.
annually tne progress of the Project; approxi-
nately three 7ears £rom the date of the lLoan
Ayreenent a review sinall be held to mcasure such
~rocress against the targets established in the
Project Isplescntation Plan with a view to deter-
mining wactaer funds reraining uncormittexdi or
undisburscu unwer tiae Loan at the tirces cculd
reasonablyy it e 2eio -1 to he utdlizod siithin the
renainder oI tad disLurxsement pericd.

The 1oan 5.1l be subject to such other terms and
conditions as A.I1.D. may deem advisable.

~
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