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2. RECOMMENDATIONS AND SUMMARY

A, Recommendations
Pursuant to the reviev and approval of the proposed Highlands
Agricultural Develojment Project by the USAID/Cuatemala Mission Review
Committee, it is recommendad that:
(1) The AA/LAC approve the Project described herein for a total cost

to AID of $7,500,000 {n loan funding and $1,500,000 in grant
funding to be totally authorized in FY 198),

B. Teras

25 years, 2 percent Lnterest during a 10 year grace period, ) percent
interest thereafter.

c. Borrover/Grantee

The Borrover/Crantee will be the Covernment of the Republic of
Guatemala acting through the Direcclon Ceneral de Servicios Agricolas
(DIGESA), the Banco Nacional de Desarrollo Q‘iicola (BANDESA), the Instituto
Naclonal Forestal (INAFOER) and the !jrccc!on

neral de Camsinos (DCR),

D. PROJECT RATIONALE

Within the Cuatemalan economy, agriculture Is the dominant productive
sector, accounting for 26% of all economic activity in 1978, The 1979 census
{ndicates that the agricultural sector employs 33 percent of the nation's vork
force. Over half of all farms in Guatemala, containing 80X of the rural
population, consist of plots of 1.4 hectares or less. This is generally
considered too small to generate sufficlent income for the basic needs of a
rural family (3 or sore people) vithout resorting to outside income, This
problem Ls most visible in Cuatemala's Mighland region vhich contains 462 of
the country's population but only 19X of solls capable of high to soderate
ylelds., In spite of the relative poverty of solls and the sountalnous
terrain, this area produces about 33X of the country's focdstuffs,

Saall farmers predominate in this region, A study prepared in 1982
by the Centro a: Cgaggifggfl S.A, of Guatemala estimated that %12 of the
people in the Mestern Highlands had per capita incomes of less than Q480 per
year vhile for sore than half of these, annual per capital Incomes vere less
than Q230, Farming remains the primary occupation of most residents of the
Highlands despite the fact that farme have been aubdivided to the polat that

they are no longer capable of supporting fasillies given the existing corn and
bean technologlies avallable to the area,

Incentives for these farmera to produce additional crops have eroded
since 5id=1970, The terms of trade for the Mighlands small farmer == the
relationahip betveen the prices he vreceives for his output and the prices he
sust pay for goods and services produced in the urbaa areas == has declined

33X since 1975, If these terme coatinue to deterlorate, the resulting
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declines in production will result in a groving dependence on lmported
foodstuffs placing an added burden on the balance of payments, Also {n the
absence of alternative crops, the small farmer's real Income will continue to
decline.

The Mission's Agricultural Strategy is to increse the size and
quality of the existing resource base while laproving the efficlency of
utilization of these resources. Attentlon 1s directed toward the Highlaods in
order to impact on the greatest nuaber of small commercial or potentially
commercial farms., The present program actions to carry out this agricultural
strategy include natural resource managesent (land terracing, on farm
irrigation, reforestation, access road construction and maintenance),
agricultural tecnification (agricultural research, extension, crop
diversification), and agricultural marketing and processing.

A May 198) evaluation of the terracing, small-scale irrigation and access
roads activities carried out under the Small Farmer Developm=at Project
(320-023)) i(n the Highlands has demsonstrated these activities to be
successful, Terracing, irrigation, and resulting crop diversification have
%eant more productive hours in the fields for farmers. Where vegetables and
fruits have been introduced, vomen prepare this produce for the msarket
(cleaning, sorting, bunching) thereby providing addicional sources of family
income and eaployment, It ls clear that the majority of farmers vho
participated in these soll conservation and frrigation activities have
benefitted economically, Even those farmers continuing to sov traditional
crops on neviy-terraced or irrigated plots report a doubling of total annual
output. Roads have cootributed to lacreased agricultural activicty by
providing saviags in tise previously needed to transport produce to markets,
resulting in 20X to JOX msore produce arriving in the marketplace,

Apart from the {ssedliate economic benefits to the small farmers,
rural fasilies have derived other benefits, fSoma participating farmers have
experienced less need to migrate for employsent since thelr additional cash
needs have been met from the sale of production fncreases, Further, small
farmer's recognltion of the benefits of on~fare irrigation and terracing has
been demonstrated by the spread effect which folloved initial {ntroducrion of
this technology in the Mighlands, Approximately one hectare of cooperative,
self-financed terracing for each three hectares directly supported by the

4] e (i al de Servicios gigfioggt (DICESA) has been ldentifled. A
Beasure Al peacant interest In small-scale Lrrigation is that they have
donated their lahor even vhen thelr margin of economic existence normally
would force thes to sell their labor elsevhere, latervieved rural farsers
have Indicated that the access roads no: oaly have facilitated the export of
the agricultural produce out of the immediate area, but also have provided

greater access to agricultural laputs and to nuserous government services
particularly those provided for health care,




Summary of Prolect

The project goal 1s to increase agricultural productivity., More
specifically, the purpose is to improve the productive resource base of the
rural poor in the Highlands. Thie will be achleved dy financing a labor
intensive access roads maintenance program to guarantee small farmers a
constant access t0 markets. agricultural inputs and extension services.
Project funds vill finance technical assistance and social cost payments for
farmers and communities undertaking soll conservation and improvement programs
such as land terracing. Technical assistance and credit to individual small
farsers or groups of small farmers who are interested in utilizing exiascting
water resources to develop small-scale irrigation systems will be provided,
With project financed outputs (access roads, terraces, reforestation and
saall=scale irrigation), the Highlands farmer vill be in a better position to
preserve the limited natural resources avalladble, Increase his fara production
and transport &t to market, thereby increasing his level of income. Civen the
current underemploymsent of the rural population, the project design eaphasizes
individuals and/or commsynity/based labor intensive self~help to achleve
protect outputs. Sumsary descriptions of Project Components follow:

)i Natural Resources Managesent:

There are three elemsents proposed under this coaponent,
Smsall=Scale lrrigation, Soil Conservation Structures and Reforestation. The
interventions planned vill all be undertaken In the Cuatemalan Highlands and
vill lapact upon over 60,000 pural poor families. DICESA technical teams will
survey, design and assist In the construction of approximately 30 ssall
irrization systeas vhich will provide irrigation vater to somse 730 hectares.
The systems constructed vill be primarily gravity fed vhich require no
mechanical pusping devices, DICESA extension agents vill Instruct intereated
farmers in the construction of approximately 2200 solil conscrvation
structures, whirh wvill protect appronisately 3000 hectares of land., The type
of structure vwill vary according to land topography and other factors but the
primary type of structures bullt will be land terraces, All siructures vwill
be brief, using locally obtalaed saterlals and labor latenslve sethods,
Froject loan funds vill be used to pay for labor costs incurred by the farsers
during construction, Aa estimated 110 hectares of land vill be lmproved
through the IXAFOR raforestaction efforts, Rapid groving fuelwood trees will
be grown on publically ovned lands and seedings scld at cost to area farmers
for fuelwwod purposes, The activities undertaken under this forestry
sub=activity vill be conducted on 3 pilot basls to deternine relative
strengths of the INAFOR {splesenting agency,

& Access Roads Malntenance Component |

This Component 1a designed to assure that rural access roads
constructed In (he Highlands contlaue to provide access Lo markets,
agricultural Isputs and entenslon services, MNoads previously cosstructed vere
Bot adequately malntalned and benefits to users vere eroded, It 1s hnown
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that such roads in the Highlands deteriorate very rapidly vithout

saintenance. Without such maintenance these roads aust often be completely
reconstructed after five years of use. Thersfore, the Direccion de Caminos
Rurales has requested AID financing to {nittale a labor {ntensive access roads
®aintenance program. The program would {nclude labor tntenslve road
aaintenace, maintenance of heavy equlpment utilized for both road malntenance
and consrruction, and access rodds mapplog, planning and prosotion. By the
end of the drolect 1JUU roads will be under malntenance beaefiting the 7,700
omall farm families wno live near the roads wnile providing 3 1,087,000 in
vages to 0,750 rural vorkers. Addittuonally, 4 COC labor fntensive access road
saintensnce program vill have been vstabllahed and fleld tested,

TABLE !
SUMMARY OF PROJECT INPUTS
«$ 000)
USALD (~] TOTAL

NBATURAL RESOURCE MANAGINENT

8. Boil ang Marer 3,000 ———m 1,117 4,007
b. Reforestation 300 200 158 650
ACCESE RCADS MAXACIMENT 3,633 870 3,187 6,202
BASELINE 3UMAEY o=one 100 ewone 100
EVALUATIONS ——eoe 10 w— 100

CONTINGEXCIES 343 }80 omamed 123
TOTAL 71,500 1,500 5,782 14,782
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3, PROJECT CESCRIPTION

A, NATURAL RESOURCE MANACEMENT

) IF Actrivity Overview

As described in various studies, most recently the 1982 Land
and Labor in Cuatemala: An Assessment, only six percent of all available
ands 1n ¢ vatesalan Nigh ands 1s classified as first class land (lands
suitable for intensive cultivation with little or no lialtatiea). This
ccmpares to 20 percent first class land in all other Cuatemalan departments
excluding £l Peten. This limited amouat of prise sgricultural land combined
vith high population growth rates has forced the small farwer in the Highlands
to resove natural forest grovth on hillsides and cultivate this steep land,
ofter vith drasatic soll losses.

Calculations have showr. that {n a small area of the Quiche
Department, Je metric toas of top soll are being lost per hectare annually due
to sheet and rill erosion, More stribing is the estimate that 5)4 surface
hectares (0" ia depth) of top soil are lost annually due to erosion from the
36,000 hectare Xaya-Pixcaya vatershed irear Cuatemala City.l/ Simllar probless
are encountered throughout the Highlands. Although there 1s general
recognition of the problem and correct.ve actions have been taken by some
{ndividuals and collectively by a fev villages, there has been no effective
program (until receatly) to deal with :hese erosion probless, It is estimated
that no msore than 102 of Highland farms have laprovesents and practices which
adequately cope vith the probles of soll ercalon and vater alssanagesent, In
the Western and Central Mighlands (ihe departments of Baja Verapas,
Chimaltenango, El Progreso, Guatemala, Huehuetenango, Sacatepeques, San
Marcos, Solola, and Totonicapan) vhere this project will be concentrated (See
Map 11), vater reteation is 20 poor and runoff so rapld that crope start to
suffer froa lack of soll wolsture shortly after beavy rains. Rapid runoff
2180 carries avay heavy loads of top soll and sedinent as well as amounts of
ehenical fertilisers applied to the soll, This loss of soll and vater results
in decreased crop ylelds and, as a result, decreased farmer Income,

Wiile the use of laproved seed, (ostiliger and cultural
practices has contributed to ipcreased agricultural productivity, masxisus
benefit from these inputy 18 many areas of the Mighlands cannsot be reallized
ynless measures are taken to lperease vater avalladbllity and retention and
provide protection agalnst soll erosion, These comservation measures vill
also isnsure the long=ters productive capacity of the hillside plots In the
Cuatoaulan Highlands,




The activizies undertaken under the Land Resources lmprovement Activity
of the Small Yarmer Development Project (320-0233) successfully iniciated a
small nusber of soil and vater conservation measures, The success of these
services ip terms of loncreased agricultural production and increased farmer
{ncome has bien noted in several reports and evaluations, 1/ As noted in the
$aith report, vhen using terraces and vithout changing any other agricultural
practice, com ylelds increased 1002, dean ylelds increased 1)) and wvheat
ylelds incrensed 802, 3/ This report also indicates that there is a
substaarial potential Tor {ncreasing small farmer incomes up tO 100X by
tmproving their ability to exploit soil and vater resources, especially
through peraitting longer groving seasons for non-traditional, diversified
crops (i.e. snov peas, broccoll, cauliflover, etc.).

In spite of the actions taken under Project 3520-023), the probleas of
soil erosion and vater underutilization ars still videspread and, as a result,
the small farser contipues (o suffer from lov agricultural production, The
Mission believes it vital to continue and expand these activities to other
areas of the Highlands, Visual inspection shows that there are still vast
aress of land which could benefit from ssall irrigation and soll conservation
projects, It 1s estimated that over 1.9 sillion hectares of land in MAGA
Regions 1 and V alone could benefit from these activities, These projects
would generally protect fars units less than 3 hectares in size and would
consist of siaple, low-cost designs (gravity frrigation systems, earth and
rock terraces, coatouring, belt reforastation, etc.)

Agriculture o the Highlands is hnilcallz dependent on rainfall which has
Bighly unpredictable patterns in Cuatemala, fven vide variance in these

rainfall patterns and the fact that subsistence farseis cannot affoed a crop
fatlure, it is clear that supplementary trrigation has a high poteatial for
social and financial payoff, The benefits from supplemental vater supplies

derive principally from

y By de Recursos Naturales Para Determinar el Uso Potencizl de la

lerra ea temala,

/! VYiasl Bepart, Jerome Arledge, June 1980,

sfcale ! ton, Bertia Eabry, Narch 198},

breviated Lcomomic Analysis of the Small Farmer Developsent Froject,
ary Ssith, May 1983,

3, Saith, Cary, 2p. Sit., P

tee
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Enabling the introduction of multiple cropping in many areas;

Reducing risk of loss due to lack of wvater at critical periods during
the growving season;

Increasing yield potentials through use of fertilizers and
pesticides; and

Reducing planting time restrictions,

T™he major activities required to permit effective use of supplemental
water in the Highlands are:

Construction of systeas to introduce proven frrigation techniques;

Capture of runoff vater to increase total supply through contouring
and terracing, and

Conservation of solls by regulating runoff rates through proper
cropping patterua,

The bdenefits froa lmplesenting soll comservation may be summarized as
follows)

Preveantion of hillside erosion, thus conserving the soll;

Ia conjunction with an assured vater supply, an lacrease in
flexibilicy regarding soving and harvest times, thus ephancing the
farmer's abllity to take advantage of shifts {(n prices and other
sarket coanditions] and

Frevention of fertilizer and pesticide runoff with raln, thus
contriduting to higher yields,

During the last )0 years, the covatry' s forested area has dininlshed froa
6352 to )3T due principally to the high rates of population grovth of sore thaa
three perceal annvally. This has resulted ia 1acreased pressure to produce
agricultural products, and subsequent clearing of forest land for agricultural
purposes, as wvell as a greater adsolute demand for fuelveod by this Inereased
population, As deforestation occurs, rural faallies sust spend nore time and
travel further distances o obtala fuelvood, which sinultanecualy drives up
fuelvood prices for the 431 of vood~veing fanilles who sust purchase 1t, &/
Vith iadiscriminate cutting the loag-range effect will be imcreased soll
depletion, dlsappearance of forest~supported vildlife, escessive vater
sroston, and streas and lake sedimsentaties,

;wam. United Nations Development Frogram
Project CUA/T&/0L&V, Sysan Dogach, Jamuary 198}, p. 1=},

3/ 1sid, p. 1710,

-




Ezspirically while per capita consumption of fuelwood declines wvith
increasing incomes and urbanization, demand for fuelvood {ncreases
proportionally with growth in population, PFresently in Cuatemala population
grovth 1s about three percent while average growth in the economy in real
terms during the last three years has been about one percent Given these
grovth levels, the demand for fuelvood in the coaing years Is estimated to
be: 1983 - 6.5 aillion cublc meters, 1990 - 7.6 million subic meters, and
<000 = 10,2 afllion cubic meters., With this increasing level of demand for
fuelvood and the decreasing availabililty of natural fuelwood forests it will
be necessary for Guatemala to increase sharply its planting of fuelwoods of
rapidly saturing varisties especially in the highly populated Highlands, in
order to avold the replacement of a domestic, renevable resource (fuelwood) by
an laported, non~renevable fuel (petroleum). Fatlure to do so vill have a
negative Impact on the Cuatemalan balance of payments in general and on the
Highlande rural population s standard of living in parcticular,

A second reason for the rapid disappearance of natural fuelwoods s
the use by over 80X of rural households of open fires or inefficient
traditional wood cookstoves, resulting in an energy loss of from 25-60%, If
fuel=efficlent stoves vere used by this population, these familiea could
reduce by 302 the amount of fuelwood they presently use, thereby reducing
their financial outlay for fuelvood as vell as permitting existing natural
fuelwood supplies to last further iato the future,

The replacement of a repevable, domestically avalladle fuel by
non~renevable, imported fuels (s not an inevitable process. There are

aumerous vays of saking fuelwood a viable source in the long~run for the
majority of Cuatesmalan families, all of which faply & varying cosbination of

human (Institutional and fimanclal resources.

i1, Detatled Activiny Description

M™iree programs have been desigaed wvhich will expand the comservation
and proper managesent of soll, vater and forestry resources. These programs

will be carried out on appronisately 5,800 hectares benefitting over 60,000
rural joor families, The activitles carried oul under this activity will

promote soll comservationa practices, small frrigation aystems and prosote
reforestation activities in Cuatenala,

a. Mi-lggp h“unan

_ These sub-projects Include the construction of sinple
infrastructure vorks ualag local labor and saterials to irrigate agriculture

lands ueed primarily for ralay season cultivation, This additien of vater
introduces 4 poteatial for the doubling of Incomes on the same land area

threugh producing at least ose additlional harvest anaually,

Based on the euperience of an Lrrigetion englneer from Viah
State Universityl/, workisg with GO0 englneers and agronomiats, It has been

' Tinal Report Saall Farmer lrvigation Project =~ Bevtis L, Babry April 194
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shown that there are no overriding technical difficulties with this accivity,
A nuaber of potential approaches are feasible for providing irrigation
depending on the tarrain and vater source. Thess will be carried out in
conjunction with soll conservation and draipage lmprovements, Examples of
potential returns from different types of syatems a i costs are discussed In
detatl in Annex F wvith high i{nternal rates of return showvn,

On-Fars - Simple Diversion, Cravity Flowv Systes: This example
assumes that a farm is close Lo aaificicut vater, vhich means it is
next to or running through the fare, Under these conditions, a

siaple diversion systes with gravity ditehing and cosplete open
furrovs vill be comstructed.

Co = Steple Diversion, Cravity Flov Systea; Vor this exasple
a4 stream flow, Jacent to or floving through the land to be
trrigated, of tvo cublc feet/second 1s assumed along vith &7 weekly
irrigation vater delivered to each individual plot., This systems,
consisting of a rock and earth diversion dam, gravity canals and opea
furrovs, would be constructed. Due to the materials used and
construction sethods utilised, the cost of the above two systems vill
be aininal,

Community = Sisple Diversion, Cravity FPipe Systeai This alternative
fon 4 streas that can be
diverted from high up on & steep hill, The aystem is designed to
provide sufflclent pressure for sprinklers and would be constructed
usi an entrance box ~ settling basin structure, and appropriate
pipelines, Using this systes, 1t is estimated that it will cost #16

to irrigate one cyerda (.04) hectare) of land,
Lake and River Commun

en 'E. i Under this
285uBpPLIOA two cublc feet/second af vater | gal/aln) would be
iifted from the vater supply for gravity flov distribution, This
Bore complen system wvould require & pusp, matar, plpe systes,
sprianklers, installation and annual operating ceste. Uslag o punp
systes, It vill cost approsimately 61 to irvigate one cuerda (.04)
hectare) of land,

1

{t Ls anticipated that, based on past esperieace, 80X of all
Lrrigation systens constrveted will be of the slnple diversalon gravity flow
types, Tor the roughly 102 sea-gravity flov systems, coaveatioanal electrical
of diesel pusps may b2 ysed, as well as hydraulile rams, vheel punps or viad
#iils If proper clrcunstances to operate these (rrigation sechanions exist,

& (DICESA) will be in
eRarge of the deslgn and construction of small Irvigation systens and sell
conservation devices, Four small-scale irrigation DICESA fechalcian teans

conslsting of & Wydraviic engineer, agrononlst, topographer and draftemen wili
VOrk vith the farmers (o drav up plans apd specifications, and a sinple credit

agreencat, The plans and agreencnt vill be revieved by the reglonal ehlef af
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CLUERR el sreseaiaed e the proper agency for approval and disbursesent, The
ceane vARL ergenise laber and supervise construction providing any needed

Pl el ssslstance. DICESA will strengthen 1te staff io Regions ! and V
P Bhe Riviag esd tralaiag of sisty local farwers (gulas agricolas),
Tess el will awsist the )0 curreat DICESA extension agents in
fogs Whe Rg Pprejectas and Tacllttating the organisation of informal wvater user
drailacions (vhere destrable),. Ia addicion the DICESA teams vill monitor
fv e epedatien and malstesance of the irrigation systems, assist vith

SUL el LETigatlen techalques and eacourage crop diversification and opn~fars
S Pevumests.  The DICESA teans have conducted similar cctivities fin the past
woo @i Familier with all sethods and techoologles required for the

o REINEEIeN oF LrTigeties systeas,

Site ldeatification, design, comstruction and on fare
P relepeent will be carvied on sisultaseously, This procedure vas choses in
CRE 8 ek advastage of the streagihs of the inpleseating agency to
(SR iRTF, steds and eseceie small scale irrigation and soll conservation
EEFNREies. & pedeatial small scale irvigation site 18 identified by 4
$Feis sasiiatien ar & DICESA prometer, Ose of the DICESA swall scale
IFF igeiien Teans will mabe several site visits to deternine Lf an f{rrigation
EFeime 18 feiteically feasible and vhat type of structure best sults the
SRddiiiens preseat, This team will also levestigate water rights and 'and
foiinde, deteimine pateniial land woe, calevlate water quantity and
SRAEARILEIEY aad determiae the social and ecosemic feasibllilty of the
EFiigation sreten. The DICESA ream will drav appropriate plans and assist in
PE deiael canstiwctiam.

e resuiting plas will Include vhat 19 to be done techalcally
S8 SiFeiarally (oedh a8 & slaple diversion gravity flov pipe Lrrigation
PR 0N feiveces), Raw 16 will be done (orgenisation of labor/teels,
Feieiiaiel, and ohe will scoenplish given tashs (schedule man ays of work,
fanal Beieiiel proisiesest for saall scale frrigation which will laciude
CERERE, Plpes, pusp, sateilals, parts aand fuel a8 required), The DICESA rean
HREE lee sesisd the partisipeting farmere 18 the preparation of credit
Wpiisations. Teee sppilcatioes will thea be sulmitted to the Reglonal Chief

M DINESA Fas pressaiation e ch'WW
BAIBESES) Fas sppreval., BANDESA pariicipate an ¢ nafc agent for

Phe Fand setatliloned far seb-lending 1o the beneficting farmers for the
Peditase of seeded ssteriale. Cradit procedures Bave been establlished (n
BAIOEEA aad e cesveasly femctioning for sdninlstering nedlum-tern prograns
ofF S%0s satwie, ladivideal o growp lesss are avallable, Actual constrection
oF Bhe ivigeiion ereien will e deae By the systen Measflclaries, Boclal
RS peIReEie il aed be previded dee (0 the Bigh rates of returan oa
ESteainesd vod lacisased lacone pateaiilal vhes the Lrvigation systens are
spmietiohel

e fime seguived fos the conpletion of each phase and
SO FE R ien wedles dienailsally dee 18 e tapagraphy, prebless (If aay)
ERRSARIAE weind FIgNIe, Slde and Grpe of the Jrvigation systen and the aunber
B aeiisieriss. Bawever, a8 avedage Levigetien preject of 15 hectares
asiies sppiesineinly £70 passancdars of labes For constreetios,




b, Soil Conservation

This activity wvill be carried out i{n close conjunction with
small-scale frrigation activities, and vhere technically feasible, on the same
farm lands, The structures may consist of any one of several designs,
Hovever, due to soil and vacter retention and soil slopes encountered, it is
estimated that 70% of these devices constructed will be simplec bench
terraces. Other types of soll copnservation structures constructed or
practiced will be brush and rock dams, strip cropping or contour furrovs, The
type of soll conservation sethod used vwill be detersined by the DIGESA
extension agent and the local farmer.

Approximately 113 person-days of labor are required to construct
one hectare of bench terrace vhile normal land preparation requires 25
person~days per hectare, It vas demonstrated under Project 320-02)) that
farsers, once they have observed and been convinced of the benefits, will
construct soil conservation structures vithout soclal benefit payments,
Hovever, to saximize the demonstration fmpact of these vorks throughout the
Highlands and the resultant spread effect, $1,500,000 tn loan funds will be
used by DICESA, (o Reglons ! and V for soclal benefi: payments and logistical
costs to compensate farmers for this extra labor and to make these practices
more attractive., Using proposed project funds and under the guldance of
DIGESA approximately 2,200 soill conservation structures will be built which
vill protect 35,000 hectares of land and will directly benefit over 20,000
families, or 120,000 rural poor, Assusing that each participatiag faraly will
terrace six ¢ 8 (0,258 hectares) of land, the one~time social benefit
payment to each family vill be approxisately 380, In order to increase the
effectivensss of the DIGESA personnel, 60 selected individuals from the

community (]3133_f|;15§%g£) vill be utilized by DICESA to promote and, (f
pecessaty, supervise the coastruction of the soll conservation devices.
BAXDESA will participate as the financial agent for the soclal cost payments
which vwill be approved by the DICESA extension agent and which will be paid
after the construction process. Once completed, the soll conservation
terraces vill require little additional taput from the COG, The hand
construction of these soll terraces requires only rudisentary equipsent to
survey and design the terrace and only sininal saintenance (e rejuired to keep
the terraces in good repair. Incomes have been shown to increase vhen only
Lerraces ave constructed but not as drasatically as vhen irrigation systeas
are utilized (Aanex ¥),

DIGESA extension agents, in conjunction with locally tralned
area farmers or gulas agricolas (whose wages are pald by DICESA), vill be
responsible for the site selection and construction of soil conservation
structures (prisarily bench terraces and coatewur rovs)., Thirty=six smonths of
short and long~ters loan funded techalecal asslstance vill be provided to
Improve the agricultural extension abilities of the DICESA employees and gylas
’|;|gg|.f. Using hosemade leveling devices and hand tools, the interested

arser will vork under the guldance of the extenslon agent to construet the
#0l] comservation structure, The construction process vill be as follows)
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Site identification by the interested farmer and DIGESA personnul,

Examination of the topography and determination of appropriate
structure.

Constructionm of soil conservation structure using hand tools and
locally made equipaent,

One cuerda of soil terraces requires approximately four days for
construction, This time, hovever, will vary considerably due to soil
topography, soll type and size of structure. After the construction of the
bench terrace, the eatire backwall will be planted in grasses (obtalned from
DICESA) for anlaal fodder and to provide additional protecticn froz soll
erosicn,

Social cost payments will be used only to introduce soil
conservation practices in areas wvhere they are not presently used, Interested
farmers vill be selected by DIGESA agents to receive payments and will be paid
on a per unit of land {mproved basis, calculating approximately $3.20 per day
for their labor. BANDESA will participate as the financial agent for the
social cost payments vhich will be approved by the DICESA extension agent and
vhich will be paid after the construction process,

Project loan funds will purchase 12 four-wheel drive velhicles
and 12 motorcycles for use by DIGESA soil conservation agents to sake their
efforts sore effective, In addition, sixty locally manufactured bicycles will

be purchased for use (by the ,ugn! agricolas), as appropriate, for Small-Scale
lrrigation and Soil Conservation.,
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TASLE II
INPUTS = SMALL SCALE IRRIGATION, SOIL CONSERVATION AND REFORESTATION
($000)
I TEMN FOREIGN LOCAL TOTAL

EXCHANGE CURRENC Y

I. USAlD

A, Swmall Scale Irrization

1. Construction Materials 1,000 1,000
2. A&ND Vehicles X 8 80 80
J. Motorcycles X 6 10 10
&, Bicycles X 00 10 10
9. Educational and Training
Materials 30 30
6. Office Supplies/Equipment 30 - 30
SUSTOTAL 140 1,060 1,200
8, Soil Conservation Structures
1. AW Vehicles X & 40 &0
2. Motercycles X & 10 10
), Office Supplies/Equipment 50 50
&, Educational and Training
Materials 140 140
5. Techanicz]l Assistance 300 300
&, BSocial Payments - 1,260 1,160
SUBTOTAL 400 1,400 1,800
C. Reforestacicn

1., Labor latensive Mages = 148 248
2. Commodities (Total) i3 i8 &1
a. Polyethylese Bags s
b, Fescing Vire ]
¢, Pesticides, Insecticides

and Fertilizers = : 2

d, Other L4 i6 26

3. 1a Couwatry Traiming - i1 i1
4, Techaleal Assistance 100 = 160
5. GOC Persoanel Costs = = =
6, Laad (Mualcipalities) = = o
SUNTOTAL 13 287 $00

USALID TOTAL 753 2,747 3,500




11, COVERMNMENT OF GUATEMALA (GOG)
A, Small Scale Irrigacion®
1. Constrvction Hatertials 281 218
2, Admin, Overhead/Indirect
Costs - 460 iﬁg
SUBTOTAL 741 141
B. Soil Conservation Structures
1. BSocisl Paysents 450 450
}. Adain, Overhead/
Indirect Cosrs - 2_)_’0;_ 2_1"
SUBTOTAL 1,126 1126
C., Reforestation
1, Lador lntensive Mages 23 23
. Cnmmodities i |
a, Polyethylene Bags o1/ 1
b, Feacing Wire 'X‘( 1
¢, Pesticides, lnsecticides
and Ferciligers wi/ i
4, Other 1 i
3. 1a Country Training = -
&, Techaleal Assistance = ~
3, GOC Persemnel Costs 5| 11
6, Lland (Mualelipaliities) - 23 63
SURTOTAL 158 158
20C TOTAL 2,925 2,025
USALID AND COC TOTAL 753 &.772 5.525

1/ less thaa Q1,000

* The beneficlaries of a system will provide on the average, 670 person days
of labor to construet am irFigation systea,




¢) Reforestation

1 Strategy

The purpose of this reforestation activity is to assure a long=run
profitable supply of fuelwod for the Highland population at fair markzt
prices vhich will not effec: a reducting in their net {ncomes. The objectives
of this activity are:

Hiniaize deforestation in the Altiplano as a result of fuelwood
consumption,

Petermine the feasibility of private reforestation activities.

Provide esaploysent opportunities i{n the communities vhere reforestation is
taking place,

According to the Tecmalcal Analysls (Annex ¥F), five possibdle interventions
vere considered, byt because of fusdiag limitavions, project feasibilicy, 2ad
the need to test imterventions, 9aly two producticn interventions vere
selected to be ifnzluded 1a this Project with a thipd more limited ifnterveation:

Fuelwood productiea from reforested publie lands,

Fuelveod production from seedlings planted on swall land holdings,

Pevelopment of an actlion plan for vider dissenination of fuel-efflcient
staves.

4

¢) Description af the Target Area

The Natioaal Forestry lastictute (INAFOR) prepired 27 detalled
reforestation sub-prejects Lo be iaplesented vith their ova fundiag during the
period l’li-it (Bee Map 11 ), These sub-projects are located in the INAFOR
Regionm I, which Includes the sin departnenta of Quesaltesange, Huehuetesange,
El Quliche, Totoaleapan, Solola and San Narcos and the Syb-legion of Neba ).
Bovever, becayse of severe budgel reductilons s the GO0 pyblie secior 1a 198
and 1984, INAFOR has aet bees able to Inltlate these sub-projects, AL AlD's
reguest INAFOR subsequestly presested a subset of 19 projects, which stiil
fovered ihe ariginal seves sub-Tegions Indicated on the wap, The flaal
decision 1o vadertake only five of (hese sub-projecis la reforestation of
pualiipal lands (enplained 1o the Technical Analysis) neans that five of fhe
seven aub-veglons will have pliot prejects, Accordiag (o (he nap these ave
ihe sub prejects of Saa Juasm Aficlaa (§=7), Sas Asdres Neewl (i-4), Sastiags
Atielan (1=3), Sam Jose Ojetenam (1=8), and Chajul (I=7), The total area to
be reforested 1s 124,35 Rectares,
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The size of these sub-projects varies from & hectares in Solola to &)
hectares in Huehuetenango and Totonicapan, All are located on or near to
existing roads which will facilitate transportation of inputs into and
fuelwood out of the area., Other than some extensive holdings by
sunicipalities =~ the subject of the public lands reforestation -~ and a fev
todividual landowners, sost of the agricultural land (o these areas (s held in
small plots vorked by Indian farmers vith fev technical foputs., It (s this
group that will be the target of the seedlings for small land holdings 1o
these same five areas, vith the expectation of reaching 40,000 farm families,

). lngl--utatloa Plan

INAFOR, wich assiscance from sunicipal officials and the comsunity and
sunicipal reforestation comaittees, will carry out the five sub-projects
selected for pilot activities In sunicipal land reforestation., Each of the
five resjonsible INAFOR sub-project managers will be required to keep detailed
records of all laput and lador costs during the four-year period so that total
and per hectare costs of production of fuelwood can be accurately determined
a5 vell as the level of lador employed., In this sanner the sost efficient
combimation of labor and capital resources and the expected profitabilicty of
reforestation can be deternined, Also, recordkeeping in the pllot approach
will enable INAFOR and AID apalysts to detersine geographical differences in
avallability and use of labor, vage rates and difficuley of access to the
aub-project area, The predominant type of fast-groving fuelvood to be grown
on munjcipal lands vill bde aliso, although fresno will also be grown in San
Jose Ojetenan whlle chervy and eucalyptus will be grovn in San Andres Xecul,
T™he INAFOR sub-project sanmagers vill de responsible for obtainlng the
apprepriste seed and loputs for establishing the seedbeds (n each of the five
areas and, vith the community and sunicipal reforestation committees, fdentify
the location of the nurseries, Local participation vill be determined by the
above sentlosed committlees,

INAFOR technlicians will visit the communities surrounding each sub-project
area prior to laltlation of reforestation activities ia order to plant some
desonstration t(fees, enplaln the program and help organisze the comsunity
reforestation commitlees, I[XAFOR will wee audio-visual materials developed by
CATIE fa this task, After these committiees are established, the sub-project
sanagers will coaceatrate thelr efforts In the arganisation of the sunicipal
reforestation committees, Having achieved this, the sanager vill thes set wp
the aurseries, As seatlioned earller, ofce the surseries are established, each
sub=pro jest nanager vwill keep detalled recards oa operational costs of this
setivivy.

The provision of seedlivgs to snall farmers vill be acconplished through
callabaration betveea INAFOR and ihe mualcipality is vhich the seedlings will
be produced I8 the same aursery woed far reforestation activities oa public
lands, During year | all tvansplants vwill be nade from eurfseries to the land
% be Teforested, thus freeing wp aursery land for additlenal activities, ia
years 1=3 these surseries will be employed to produce seedlings for small
farmers, It is espected (hat as local community enployees are tralned ia tree
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planting and saintenance, they wvill better understand the desirabilicy and
proficability of reforestation on their ovn lands, In year 2 INAFOR will have
a fund to develop seedlings and provide the people vho purchase these
seedlings with vire cones to protect the individual trees planted on land
boundaries, When comaunity sembers purchase the seedlings at cost from the
nurseries, the nursery fund vill be replenished which vill permit the groving
of seedlings in each subsequent year., This fund vill be managed by the
respective sunicipal reforestation committee, INAFOR and DICESA techaiclans
vill wora closely In this activity since fruit trees (especially cherry) are
the sost likely specles of tree for sale to surroundiog comsunities., Not only
do they produce fuslveod rapldly as vell as provide frult, but It appears to
be the type oi tree for which rural inhabitants would be villing to pay.
DIGESA' ¢ colladoration is lmportaat also because of the posalbility of
planting these trees on terraces bullt under the AID-DICESA terracing

component.

&) Organizational Requirements

The laplesenting agency for this activity will be the National Forestry
lastitute (INAFOR) which has an established regiomal office In Queszaltenango,
respoasible for all forestrv activities in Reglon I, All activities im this
activity will be managed out of this regivaal olfice vith INAFOR budgetary
support beling provided for salaries, travel and per diem, gasoline and
materfals over the four-year duration of the activities,

In order to assist INAFOR (n the establistment and operatioa of
reforestation on sunicipal lands, reforestation committees will be set up at
the community and sunicipal levels. At the lowvest level, the participants
vill be salely community inhabitants vho vill 1a turn elect their
representatives to the sunicipal committees, All comayalties vhich surround
the iadividual reforestation subd~projects vill establish these local
committees, the ausher varying from five to fifteen, depending on the puabder
of comsunities Ia the area of lafluence. At the sunlcipal level the
participants vill Include the mayor, a vepreseatative of each of the comsunity
reforestation committecs, a4 representative of INAFOR, and a4 represcatative of
the Mianlstry of Agriculture Extension Service., This comamittee will be
respoasible for deterniaing the level of participation (mumber of persca days
per year) to be provided by each local committee, the distribution of fuelveod
whes 1€ 18 cut, the priciag pelicy for fuelwood sales, and general supervisory
and laspection responsidilities concerning the Implenentation of each
sub"project., When the vork quotss are established for each local committee,
this committee In turn will assign vork responsibilities to the menbers of the
community, Addictionally, this sunicipal committee vill be responsible for
Managing the sursery fuand to provide seedlings for small farmers,

ds: | of Activ ia
These Lrrigation and soll projects are designed vith the ebjectives af

previdiag the optinue auaber and level of iapuls Lo complete up te 750
hectares of small scale irrigation projects and 5,000 hectares of sail
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conservation/vater retention improvements. These ionputs will include
construction materials and equipment, construction labor costs, staff and
equipment for regional teaas and technical assistance to DICESA {n project
planning and execution, In addition to the construction supervision of the
frrigation and soll conservation structures, the DIGEFA agents vill provide
technical asalstance to the farmers in vater utilization as well as advice on
crop diversification, optimal ioputs and marketing advice vhich vill maximize
production acd focome, Table !l belov provides a breakdown of financlal
ftoputs for doth the COC and ALD

In order to reforest 124.3 hectares f municipal lands on a pilot basia,
distridbute fuelwood seedlings to 40,000 fars families and develop & strategy
for coordinated action in the builiing of fuel-efficient stoves, this activity
sust have $300,000 of AID funds ($300,000 of loan and $290,000 of grant) for
the specific ftems indicated Ln Table LIV,

costs for the reforestation of municipal lands ($2)9,000 of AID funds) go
principally for paywment of veges to meabers of the surrounding comsunities to
carry out the nursery transplant and saintenance aziivities over the four-year
period. Likevise for production of seedlings for small farmer distribution,
the principal part of total cost (850,000 of AID funds) vill become effective
in year 2 and vill be & rotating fund to be replenished by the purchase at
cost of the seedlings produced in these nursnaries,

la~country tralaing for 811,000 of AID funds will be undertaken only at a
reglonal and fleld level for four differeat groupsi commualtly groups
(reforestation comittees), people hired from the communiting to vork in Che
purseries and woodlots, foremey speclalists lu the managesent of nurseries and
voodlots, and INAFOR and DICES) technicians, The middle two groups vill be
trained In sursery managesent ''hrough one short course of & days as well as
on~the~job tralaning and fleld Jays, The comsunity will be glven tralning
through tvo short courses of ) days each for establishing and maintaining
woodlots and Individual plantings, Also 10 field days for community leaders
vill he organised as wvell as various conferences and inforsational meetings in
communities uslng pasphlets, posters, slides and movies, Funds vill also de
provided fros this activity far development of appropriate avdlo~visual
saterlals,

Crant~funded techaical asnsistance for §100,000 of AID funds will be
provided for hiriag a U,5,.techaician vith experience In aatural resource
sasagenent, reforestation on seall scale and fuel-effilclent vood burnlag
stoves, Duriag the two years of his contract, he will do the folloving:
assist INAFOR i{a the techalcal aspects of reforestation and aursery
saintenance, help develop infornational campalgns vith DICESA and [NAYOR for
on~fare planting of seedlings, analyse the information from records on
sunicipal reforestation and sake recommendations on most-efficlent nives of
capital and labor as well a6 the profitabilicy of reforestation activities,
gulde the sunicipal and community reforestation commlttees and, soat
isportantly, develop a loag-range strategy for an integrated canpaign of
bllding fuel-efflelent vood stoves,
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The GOG contribution of $1358,000 will be in the forw of vages, inputs,

support personnel costs at both the sub-regional and municipal levels, and
land,
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[ 18 Access Soads Component

1. Component Overview

The Departasento de Caminos Rurales (DCR) was established in
1978 vithin the DiTeccion l.eneral de Caminos o initiacte an AID-financed labor

{ntensive access roads conatruction program, By 1984 cthe DCR will have
constructed or rehabilitated sore than 430 kilometers of AlD-financed roads
and about 300 kilometers of COC~financed access roads, However, once
comstructed these roads received little maintenance resulting in reduced road
use benefits surh as access to markets, agricultural inputs, and health and
extension services, Access roads vithout saintenance generally have to be
completely reconstructed after five years at approximately the same cost as
Suildiag asev roads. Thersfore, the Dirsccion de Casinos RBurales has requested
AID financing to fpitiate a labor intenslve access roads malntenance progras,
This program will include sll roads previously coastructed by the DCR chat do
not nov require rehabilictation 1/ a5 well as labor intensive access roads to
be coustructed by the DCR Juring the next five years. It is anticipated that
by the end of the five year period of the project salntenance sethods to be
faitiated will be sufficlieatly established to allov the DCR to continue beth
its laber inteasive msalntenance and coastruction progras vithout further
technical assistance.

The purpose of the component 18 Lo assure continuous road access
to sarkets, agricultural !oputs and bealth and ecuteasion sevvices by rural
Highlanders., Since these roads vill be naintalned utilizing labor intensive
sethods wvith the factor cust of lador reasonably priced, the cost per
kilometer vwill be relatively lov while at the same time providing part-tise
eaployment opportunities for a portion of Cuitemsala' s rural undereaployed
population (405,000 vork days of labder).

1, Maintenance of Rurdl Access Fpads Progras

Initially, 300 kilometers of access rcods previowsly comstructed
by the LR yriliging labor lantensive methods will be brought iate the nev
maintensnce program, Each folloviag year about 100 additiomal kilom ters of
Bev access roads coastructed by the OCR will be introduced (ato the sxpanding
palatenance progras, At tve of ICR's sin regional headquarters msa atlesance
gffices will be established, each office covering three ICK regions, One
regional office will be located in Region 1 and the other office 13 Reglon v
(see map 111 for OCR Regions). [Kach reglemal access road malatensnce offlce
vill oversee the maintesance of approaimarely 130 kilometers the Fivst year

3/ IR will rehabilitate roads not curreatly Ia condition to enter the
walntenance progras vwith fuads provided by AID withia the $3,.0 nillton
extepsion to the Small Farser Developmeat Project (510-7-0726),




LOCALIZACION OE LAS REGIONES DE CAMINOS
RURALES EN LA REPUBLICA DE
GUATEMALA

g8

L) o a4
:i“'

——

TRy g e
- i

w
B Wi Q
& %0 0 L00)

RAR 11



increasing to 630 kilometers by the Vifth year, the end of AlD financing,
Total ros * being maintained at the end of the project will be 1300
kilometers, (See table IV belov for yearly saintenance activities),

TASLE 111

¥a. under sain- Accua. ks, Required Work days
tenance program of roads vork days accummylat~
/Ka, bajo pro- salntenance aunually/ ed/dlas de
grana de manteni /Ka, accum, dias anua~ trabajo

aiento mant, caaipos les requer, acumulados
T Year/lsr, S00 SOU eg.ﬂaﬂ : 5.%_

s Year/ o, 100 1200 ©3,000 108,000

3 Year/ der. %00 81,000 149,000
& Year/sto. 1100 99,000 288,000

3 Year/3to, 1300 4300 147,000 403,000

The sajority of the malatenance work required will be accomplished by laber
inteasive sethods, The required labor vill be provided by rural commuaity
roastruction and salnlenance commi(tess established during the IXR
coastruction program, At the Initiation of the progras these comnittess will
organlsze sufficleat laborers to provide 45,000 vork days of sanual laber te be
supervised by communlty foreman tralmed by DCR, As the aumber of roads uader
Balatenance lagreases, vork provided by these asintesance commlttees will
increase, By the fIfth year of the project it (s anticipated that these
community salatenance committecs will supply 177,000 vark days of laber
assually to be pald oa a plece vate bases at roughly Q 3.00 per day (see Anaes
F(8) far a description of required wark,

4, Protec =1 tiea
VWithia the (KR's sis reglonal headquarters tve nalatenasce affires
will be established, oae 1a Chinaltesange Hegler - and ome 18 Quetsaltesasge
(Reglom IV), Each sev maisnteaance office will aduislater the Balntenance of
foads coastrudted withisa thiee of the (KR s reglons, The eslsting staff ia
the tve feglonal headquartiers vill provide payrall and accouatiag suppart,
™he naintenance progran will requive the hiriag of tve aev IR saployees
(resldent Rainlenanie engineers) (o coardinate and Ransge f(he progran, Tach
engineer will have a staff of tve asslslants and one ssslstant wareshovsenan
far & total admisletvative sfaff of elght nev enployees plus sis drlvers 1o
SUPPIFL thelr activitlies, The piogrens vithia the (v naiplesanie reglons
will alse be sealteved by the chlef of nalatenance of the OCH ceatval affice
whe will be asalsted by oae mevly hired adnialatrative asslstant,




b,  Brsjest Operaticn

The XK saistenance personnel vill support this progras by (1)
Pievidiag 1aitial techaical asslstance In ldentifylag vork requiresents during
SoRihiy fleld visits €9 assess the physical state of each road segment; (2)
FPeviding svpeivision during wajor saintenance efforts; and () providing
e vy sgelpmeal suppert vhes seeded, Routine preveative maintenance
sansleiing of cleaning dralnage ditches and culverts, filliag potholes, minor
Fead Feslavliag aad sarihvers, and resoval of excess vegetation vill be
YRdEFtaban 98 3 coallavies MEls by the community vith hand tools distributed
95 XS sad will veguive little XK supervision, given the level of experience
of ihe commenliiy comuitteess, The four salntensnce assistants vill make
Fosiine laspeciion aad certification visits before vorkers recelve thelr
Peiiadic wages af each of the sis reglonal offices located (o the vorking area.

The ®ajor tashs of resurfacing road segeents vith replacement gravel
S0d S8 leF Festapiag will be required about oace a year for portions of sach
Faad segheat depending oa traffic, topographic, and climatic condicions, For
iRis effast each of 1he Yo saisntenance regional headquarters vwill be equipped
#LE% & Seav) eqelipieiddl salatenance walt te asslst the communities, Each unitc
#1400 1eclede oie Tead greder, ais Juap trechs and ose backhoe/front end
Losdes. I sddiclen, sse lovhey trweh vill be purchased to facilitate the
LISRape itallian of Seavy equipeeat from one work area (o another. Ia total, 17
Fleces oF %eavr eqelipeest will be purchased (see Table 1V) for the major
Saladenanie sappert effert and the CB will Rire an additional 1) drivers to
i ihe 3N TTwiks and lew By, and & heavy equipment operators Lo operate
ihe I giadeis aad 7 Sechiees, foad graders will ealy be vsed for major
fodd isetaping regul reaeais and wajer reswrfacing efforte, At the curreat
Phae, ihe A wees twe Fead graders duriang the construction effort, The
PRl les pievide aufflslient manwal laber 1o spread and level surfacing
Siaiiais a6 well a8 shape ihe foadway. Bach road grader will be asslsted
shede deaded b5 IhFee o7 Taur demp trechs whileh will de loaded by the
Sehien  Frons ead leader, The ofher dunp treeks will be used o8 reads viere
ihe giesel Flis ade Feadily sdeesslile aad the volume of gravel to be
fimispmiiad 10 & seghest Tor Fesnifaring is snall, 15 these cases the
SRR L Rl enence domnltliees will (ead the trucks masvally, a slover
SEihed, Baed s Wik sliaisates he seed 1o speraie sdditional heavy
spuipmend . The wse of squlpeest 12 sadh 7eglon will be scheduled primariiy in
sisnddaies w1i% JesaiTailang seeds.

e 17 pleces of Seavy equipsent will have the capacity to neet
SRl eiaice Gmeds Thioagh fhe IRLFd year of the preject, ‘qtnlu the fourth

FEES % ARRINIoNal RS (e M pleces) will be required 18 arder (@ provide
Sef TR iesd Nmaws sgelpmest coveiage for the larger aumber of kilometers ia the
Fokd SFeiem. A SRaE fime ihe BCR will comtvect sl additienal drivers for
Fhe Gee Sulp FPwks aad Tl Reavy squipeest speiaters for the grader and bach
B, Biad Shdee additieonal dFivese 18 seppert v additieasl sssletant
BRglameie aid sae Fesldead eaglsesr.
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Table 1V/Cuadro IV
($000)

!nteunlvo de Mano de Obra

FXME

1. Commodities™arcaderias-(total) 1,476
s, Duaptruck/

Camion de Volteo x 18 360
Road Graders/

Notuniveladoras x ) 138
Bacihoes.

Excavadoras x J 109
Low Boy.

Tratler con Pilataforwa Lajax ) 90
& WD Venhicles/
Vehiculoa con traccion en

las Custr. Ruedaw 2 9 90
Spire Parts,

Respuestoa 108
Tires,

Liantas $20
Mand Toola:

Herranientas (1)

Costs (Total)/
setaos (Totel)

a8, Lador L TLTY

Jornales -
Meavy Equipsent Lubricante/

Ludricantes p/Equipo Pesado -
Sud Total 1,476

1. () years) = 48 employees/
() anos) = 48 sapleados -
a. slstant to Malintenance

Coordinataur/
Adlatentes Je Meantenigionto
Coordinadur u | -

e Labor Intensive Access Roads Mainte

E

763

2

74

1,321
360

133
103

108
520

(1)
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"0'

» Resident Engineer/

Ingeniaro Residente x ) -
€. Assistant to Resident

Engilnear/

Aslatente del lngeniero

Ragis ite x ® -
d. Marer .xz tan,

Bodegueru x 2 -
e, Playroll leri/

Plantlilers x 2 -
f. Drivers

Pilotos « .8 -
§. Heavy Liuipsent Operators/

Operadures de Equipo pesadox 6 =
ubr u‘ ¢il'
Jornales =
Operating Costa/
Costos ds Opevacion 2

Sud Total -

TOTAL 1,476

zE’E..w..

o [ ]
-
| g | ond
o
o

42
3.1
3,002

Ee .....
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By the end of the five year program over approximately 30,000 farm
fanilies vill have recelved benefits associated with vell maintalned roads,
In addition, Q1,687,000 {n productive labor costs will have been pald to the
target group paying for more than 405,000 vork days of msanual labor, In
total, 1,300 kilometers of access roads vill be included 1o the labor
intensive access roads program, being maintained at an average annual cost of
Q 1,149 per kilometer, or 5,72 of the original cost to construct or upgrade a
path to an all veather access road using labor Intensive metheds,

3, Heavy Equipment Maintenance;

In order to lasure that the above sentioned objectives are achleved,
the heavy equipsent purchased to support the road salntenance progras sust
ftself v malntaloed and operating at top efficiency., In addition, existing
DCR equipment used Lo coastruct r.ads msust be malntained in order to assure

continued construction of pev rural access roads

A receat survey of the 32,0 nillion favestnent 1a AID fipanced heavy
equipaent purchased for the laitiation of the ladbor Intensive sccess roads
construction program uader a previous AID loan project (320-02))) has shown
that the current UCK corrective and routine heavy equipsent saintensnce
progras is not sufficieat to keep the existing heavy equipsent in top
condition, 1Im order to remedy this situation as well as guarantee the
efficient wtilization of the heavy equipment (o be purchased for road
saintenasnce, an equipsent salantenance elemsent vill be included within this
componeat,

The OCR curreatly has 2 small sechanic's shop at each one of the six
reglonal headquarters, EKach shop 1s staffed vith a diesel englne mechanle, a
gasoline engline sechanic, an assistant and a velder, At two of the shops a
sobile Fleld nalntensnce Cruch vith tve assistant mechanics will provide
required preventive saintenance at vork sltes, In order to bring each
regional vorkshop up to an equal and adequate level of lnstalled equipsent
saintsvance capacity, four sor sobile maintesance truchs will be purchased,
aloag vith J slectric velding sachises, & avtogenous veldiag nachines and one
set of sechanical tools for each of the sls mdlntenance ahopa, Yo operate
this equipaent, the KR vill coatract four addicional drivers, three velders
asd elght assistant sechanlies (o provide sablle preveatlive nalntensnce, (See
Table V for required iaputs).

{a the central afflee of the (KK a8e heavy equipnent aalstenande
cosrdinator will be hired to iajitiate an Ispreved Beavy equlpaest saistenance
program at each reglonal offtee, He will be responsible for developling
atandards and procedures far preveative equipneat aalateaance as well as
asslating reglonal affice chiefs (0 obtaln the best willlsation of equipnent
weed 18 the fleld, He vill alse coardinate and schedule required corrective
sulntenance with the DOC district nalntenance ahops, This coardisnater vill be
asslsted by a nevly appointed Beavy equipnent specialiar whe vill perfars the
folloving tashsi lmspect all equipment s the fleld, verify If preveative of
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TABLE V/CUADRO V

t Naintenance

lngutl = W avy Eﬂuigggn
insumos -

Nantenlslento de Equipo Pesado

($000)

USAID (Loan Oaly)/(Prestano)

C&-odlitcs.'!utccdct!ll
a, ricant frucka/lubsicantes

ll

b.

soanal (S

para Camiopes x &

Electric Velders/Soldadares
HElectricos x )

Autogenous Melders/Soldadares
Autogenos x 4

& W0 Plck Ups x 2

Mechanical Shop Tool Sers/
Juego de Herramleatas
Mecznicas x 6

Spare Parts for Construction
(152) Equipment/Repueston para
Equipo de Comstrucciva (131)
Tires for Construction and
atove Maistenance Lqulpment/
Llaatas pars Eguipo de Coas~
truceion y Naatealnlente

Sub Yetal

L3 aRas) = ;U & :

ipeeat Nalsteaasce Cosrdisater/
Coardisader de Equipe de Masnteal~
miests

Beavy Equipment Specialise/
Bspecialista de Equlpe Pesads
Purchasing Sspeditar/Agente

de Compras

Drivers/Filetes 5 &
Velders/Saldadares » )
Cressera/Engrasadares s 8

FCME

180

303

N WM

LC MN TOTAL
= 4,300
- a8
- 13

-

10

- 180

- 3013

- 500
30 0
30 1.1
sos 400
§20 i:0
* 3]
&0 &0
44 %
it ie
v? «8
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corrective malntenance vas completed, assist in the training of oan~board
sechanics| and advise the equipment maintenance central office of any
excessive dowvatine or the need (0 obtaln corrective maintenance at DCC
district saintenance shops, These tvo employees vill be supported with two 4
vheel drive vehicles and J drivers,

ia addicion, ia order to fasure that spare parts aeeded for routine
salotenance are ordered and received vhen required, the OCR will contracet a
purchasing espeditor to coordinate all purchase requests at the ceatral
offtce, He will also check with reglonal office varehouse persoanel to
asticipate future requests and vill advise local suppliers of pussibdble future
needs,

Approsimately ) person years of a heavy squipseatl aaiatenance progres
expert will be required to coordinate and techaically support the activities
descrided above, Specifically, the eupert will provide R guidance in the
efficient wae of heavy equipment vithin & labor iatensive nalolesance progras,
ie salntenance requirencnts of heavy equipmeat, I8 required spare parts and
iaveatary procedures, and (a o8 the job tralalag for shop sechanics,

‘. Mappiag, Pissaiag sad Premories of Rural Access Roads

o Mapping

ia order to assist in establishing priorities and scheduling read
Balateaince aad rebadilitation, this asctivity will flasnce the development of
4 couputerised access Toads Laveatary, Seclieveconenic baseline datas for each
€818t ing sedeas road as well ds read sectioas (hat are possible candlidates foar
spirfading 1nte all-veathey Si.ess roads will e gathered, Ia addition te data
Fegarding the aunber of people liviag aloag these reads and the ecosonic value
af thelr agricvitural produce, phystical data sweh as road lesgih, widih,
conditions, drainage Tequirenents, and tapagraphic conatralars will also be
folisctied, This computerised datas will indicate by KR regions saciosconcmic
data, payeicel, and eaviroamental Iafernation for (1) possibie aev road
sections; (I) road secilons wader constrwctions, (3) read sections requiring
febabilitation, and (4) read sections wader palstesance,

The gathering of the Ialtial base-line data vwill be flasaced ¥ grast
fonds, A mial compeier will be purihased vwith loas funds and the BCR will
EORETact she beypunih speiatar/programmes (6 ester nev data and 10 Tecall
snalyiical iaformation Tor ICK pasagencstl purpescs, The wpdating of the
Sriginal data base vill e vadertaben by COC peveonnel af all sl regional
fflies vhe will gether and reviee access road statlanics during their fleld
Erips, Thie information will b sent o the KB central afflee vheve the
beypenih speiatear will enler (he mev dafa 181a the computer,

Boad secilons vill be divided af the bowndary lines of cadh jegliosal
afflee o8 1hat eaeh Fileld wall will have 16e von Fodds ldestified (aane o/
SR bed of Feosie, Siloncier svnters, Jinenslons and charsiteristlcs of 1he
euifaie irpe), Boads wiil be leveaiaried 18 the fleld by englneers,
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experienced malntenance supervisors and social vorkers., They will be annually
updated to provide feedback for evaluation of the access road progras thus
eatablishing & realiscic basis for future planning and estimates of
construction, rehabilicaction and malntenance rrograms, Field evaluations,
which will tnclude information on population, schools, coasunity organization
and agricultural production, vill be perforsed by the Access Roads
Construction Department,

This data vwill not only serve the DCR in fts seléction and msanagement
ef road constryction, rehabilitation and saintenance activizies, but 1t will
also serve as a basis for iInter-agency planaing and decision making since it
will asaist in deteraining toe viadility of projects planned by other COC
agencies, For esample, this luformation oa rural accessibilicty vill be a
eritical isput iato other agencles’ future planalng decisions regarding vhere
0 best comstruct projects such as rural schools, health posts, gralm vtorage
fezilities, and rural markets,

Approximately © person sonths of a coasuyleant in computerized accsss
roads laveatory prograss vill be required to support the above activities,
T™he expert vill possess enperience ia computer prograssing, data gathering,
¢oding and repart preseatation,

b, Frosetioa

Freseatly, the geseral public s sot adequately avare of the social
324 economic benefits accruing from tinely and adequate malatenance of rural
reads, This lislted avaresess, in turs, precludes popular pressure for
inproved perfornasce 1a rural read maistenance, Coasequently, the project
will support a promatios canpalgn te educate the general public and key
decislon sakers as (o the need for the government Lo invest sore of Lts
fesources 1 spgrading rural read salstenance programs,

The promation caspalge vwill coavey tve basic wessagesi (1) chat it fs
Eheaper 16 Baistals rather than (e rFeroastrvel reads, and (1) that ecosoaie
and seclal benelfits of roads are greatly reduced vhes roads become lmpassable
due (9 lach af palatenance, As (0 content, 1t vill conslist of three
#Efivities: oseninars, radle spets, and videotaped documentaries, A leocal
advertlialag firm of fires vill lsplenvat the progran {8 coardination vwith the
SO0 Chief of the Bural Roads Department,

Four semiaare will be conducted anavally beglaning I8 yesr twe, Each
semlnar will last 3=4 daye, and vill be scheduled to be Beld ia Apriliay
befare the beglaning of the GO0 budget eycle, The seminars will discuss
sthievencnt s/ pioblens of the project (o date, and sev vark nethods or
techaslogies whies can iaprove rural read malatenance, Kach eveat will
invelve spproviaately 30 participants from Canines Burales, and communitics
inveived 18 read saldenande, Rlgh~level OO0 afflclals, aad represeatatives
from ageacies sweh a8 the Nialstry of Finance aad (he Natlonal feoaomie
Flasalag Covamctll, Ia adiities geeat speabers from other cowntvics and (he
i1aal piess will atfead the scesions, Seninars will e Beld ot lecations 1a
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the Highlands near access roads so that site visits may be made during these
training events, AID vill finance travel and per diem for seainar
participants and speakers, as vell as materials and supplies, The CGOC will
provide vehicles and gasoliue for fleld trips to road msaintenance sites,

Approximately 15 ainutes per veek of radio spots vill be broadcast over
local stations in the project area begioning in year tvo, NMNessages vill urge
communities Lo support and participate In local maintenance road prograss, and
will rely heavily on testimonials from laborers, bus/truck drivers, and other
community seabers vho vork in or bencfit from the maintenance progras, A
Cuatemalan advertising firm will devote at least tvo montha per year (n
developing or updating these radio spots., Production costs, vhich vill be
financed by AID grant funds, will fund taping and editing of radio messages,
In addicion, both AID grant and COC counterpart funds vill finance the
purchase from private radio stations of approxisately 300 1-) minute spota,
Commercial spots vill be supplemented by 100 1~) minute spots sade available
by national governsent radio stations in the project area, Spots vill
probabdly be broadcast early 1o the sorning to maximize the listening avdience,

he third and final eleaent ia the prosotion caspaign vill be videotaped
documsentaries which will focus oo the soclal and economic benefits produced by
the saintenance road program, The documentaries vwill address tvo audiences)
siddle and upper class opinion leaders through television broadcasts, and a
broader avdience reached through local msovie theaters In the project area.
Addressing the television audlence vill help bulld greater public support for
the program, vhereas movie theater spots will encourage cammnltics to
continye vith thelr involvesent in the program vhen they see local road
vorkers or users showm or iatervieved ia the documentaries,

A local advertisiag fire vill devote approximately tvo sonths per year
tovard preducing or updating four videotapes to be shovn aanually beglaning ia
year tvo of the project., AlD grant fuads will cover all production costs and
a portion of the funds required to purchase sufficieat televialon air time to
Broadeast the documentaries two of three t1nes & yeir durlag the 1ife of the
project, as well as reatal of tine in local movie theaters In order (o shov
the documentaries during the same period,

€. [Frograssisg asd Plassisg

in order to peet project goals, IR must coordinmate the evecutioa of
rosd saiatesance, heavy equipnent salntleasance, prosotion and sapping
dctivities, Frocuieseast of equipaeant and sateriales, hiring of counterpart
staff and other project ilaputs awst all be provided ia a tinely mamaer,
Consequentiy, the project will fuad four pereon years of technlcal ssslatance
in laber Intessive aciess Foads prograsmlag and plasalag, This espert will
possess espertice 1a conpuler plasalng, peveonnel sseds, heavy equlpment
fequirenents, and budgetary planning and resoulves Becessary o suppart
espanded comstruction and salatensnce of rural access roads wslag lader
inteasive nethads, Tables VI amd Vil previde 3 sunnavry of required lapuis far
508 slement,
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TABLE VI/CVADRO VI

Inputs =~ Mapping, Planning and Promotion
Insumos ~ Mapeo, iIauItIcacton y Prosocion

($000)

Commodities Mercaderias (total)

a.
5.

€.

Sa.ll Computer/
Coaputadora Pequena
Computer Scftvare/
Programas de Computadora
Audio~Visual Naterials/
Materiales Audio~Visualles

Other Costs (Total)/
Otros Costos (total)

€

a,

sz

Prograsmiang/

Programacion ~ J ==

Production of Audio~Visual Materials/
Production dv Materiales Audio-Visuales
Kadio/TV/Nevipaper Commercials/
Comerciales en Radio/TV/Periodicos

Sub Tetal

Eeypunch Operator/Program Analyst/
Operador de Perforadora~Analista de
Programas

i:g;ag! Casts;
aste & 3 a8

Sub Total
TOTAL

10

W
N

'

13
15

30

43

120

L &
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TABLE VII/CUADRO VI
Inputs = Technical Assistance
Insusos = Aglstencia Tecnica

(3000)

Fx

USAID (Crant)/(Donacion)

i,

e Ba
-

0O &C

Chief of Party/Jefe de Equipo = & person yrs, 400

Heavy Equipment Expert/ =~ ) persca years
Experto en Equipo Pesado = ) anos persona 300

Computer Road Inventory Expert = ¢ sonths/
Experto en Computadoras para laventario
de Caninos ~ § meses a0

Mass Media Campalgn Expert - & months/
Experto en Cagpanas en Medios
de Comunicacion = & meses &0

Baseline Data (Roads Component Oaly)/
Datos Basicos (Componente de
Canisos Unicamente)

TOTAL

400

J00

60

60




&, COST ESTIMATE AND FINANCIAL FPLAN

Table VIII=-Cuadro VIII

Summary Financial Plan By Cosponent
(Resumen del Plan Financiero por Componente)

IR USALD
Forelign Local
Exchange Currency TYotal GOG Total

(FX)($) (LC)(Q)

Y. Loan (Prestaso)
fatl and Water

Mapnagesent

{Administracion ¢

fuelos y Agua) 550 1,450 3,000 1,867 4,887
Farestry

(leforestacion) 13 8?7 Jo0 158 458

Access Roads
(Taminos de Aceesi) 2,601 {1,054 3. 055 ). 787 7,412

Cintingencies

(imprevistos) 93 150 345 - 545
. ; ; 1 3 3

= Subtotal 1,459 s+, 041 7,500 5,782 13,382
1 Erant (Denacliea)

‘rw.ﬂ'f‘—_ﬁﬂ_—_"

2L CERS F¢a4-

Techaical Assistan e

(Canlaos de Arceso

Asistencia YTeenlea, 80 - 80 = &0

Natural Resowurees

Management Techaleas,

Asslslance( Adminis~

(racios de Regursos

Naturales-Asistemeis

Tecaica) 100 2 100 x s 00

faseline Swurvey

{Escvesta Basal) §0 icw 130 = §50

Evaluatias

{Evaluacies) 50 56 100 = 160

Audits (Avditorlas) = $0 'y, - $0

Ceatliagenilecs

{inprevistas) Lo = 190 = 3 84

= Subtetal 1,306 HL 1,300 - 1,300

= TOTAL 4£,75% &,244 8,008 P ¥ j4, 742




TABLE IX_ CUADRO IX

SUYMARY FINANCIAL PLAN - .Y__ INPUTS
(Resumen del Plan Financiero » For lasumos)

Component Access t_i_dl'l and Eum A

Inputs §oads Vater Beforestation Crant Total

—— — E— = = S cre————— T ——— — —
(1nsumos per (Camiteos {Agua 7 (Hefarestacioa (Domacion

Componente) de Acteso) Suelasz) de Apoya)

1, Techajcal Assistance

(Asistencia Tecaica) = 360 » 1,030
. Commeditles

(Artireles) s, 040 45l &l =

3, Tralalsg
(Adlesiranliesla) 30 = il »

., Saclal Benerlits
Caste § Nages
(Castas ¥y Salarles
paf Beseficies Se-
ciales) 765 1,20 LIy =

Credit (Credits) 2 {000 = =

Wi

§, ODfhe¥F (Stwdies,
fvaluatioas, Audits
[Oires = Estudlas,
Evaludiianes,
Avdiiailaa) sed = = #O0

Coal jageacies 1l ie} jial |50

§h TOTAL 3. 83 3,885 83 i, 560
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ILLUSTRATIVE IMPLEMENTATION PLANL/

ACTIVITY

‘

e - ALV ST
-

, AID/GOG to signing of Loan/Crant Agreesent

, GOC ratifies Agreement

, Ministry of Finance meets initial C.F.s.

. Ministry of Agriculture mests secondary C.P.s

Crant Funded baseline survey completed

. Selection of initial small irrigation systes

ldeantification of participating families for
reforestation

. Design and construction of initial soil and conservation

Structure

, Selection of short term extension technical assistance
10,
11,

13,
14,
15.
16,

., Final evaluation

Y

Purchase of forestry component commodities
local procuresent of materials and
construction of firet small irrigation systea
Cultivation of seedlings

Procuresent of vehicles znd bycicles

Hiring of additional "Culas Agricolas”
Project interis evaluation

Activities completed

Py

007 5C

DATE

08/31/8)
10/31/83
11/05/83
11/15/83
09/15/84
01/20/84

01/20/84

02/01/84
02/01/84
04715784

04/15/84
06/30/84
02/18/84
03/30/84
03/15/86
06/30/88
09/30/848

Conplete laplenentation plans will be developed by ecach impleseniing
grganipation as part of conditions precedent to disbursenent for each
component
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5, DMPLEMENTATION PLAXL/ ACCESS ROAD COMPONENT

ACTIVITY
1. AID/COC signing of Loan/Crant Agreement
2, COC ratifies Agreesent
), Miaistry of Finance meets initial C.P,»
&, Niaistry of Public Vork seets secoadary C.F.s
3, lasuance of KFPF for access roads and heavy

equipsent techalcal asslstance
Issuance of IFD for access roads heavy equipaeat

, Srant funded basellne survey inltlated

, Precuremeat if access roads handtoals

, Access Boads techalcal assistance selected and coamtracted
, DCR sev positions staffed

1. Access roads techaical assistance team oa board

, Acfess roads bids opesed and coatracts avardesd

, First mechanles tralaiag course held

» Aigess roads bheavy equipasat arrives at

field sltes

» Boad isveatery techalcal assistance Arrives in Cuatesmala
» laitiation of first road malntenance preojects

y Mcess roads lavestory comspleied

. Pyoject leteris evaluation

Beavy equipneat second procurencsanl completed

, Completion of heavy equipnest fechalial assistance

Conpleation of read aalatessnce fechalcal ssslatance

, Acgivities conpleted
, Flaal evaluatien

= /3 T——=——

DATE

0a8/31/83
10/31/83
11/05/83
11/15/83

12/15/8)
12/13/8)
03/15/84
02/13/84

2/15/84
03/13/84
03/15/84
03/13/84
05/135/84

01/1%/84
0r/15/84
O8/15/84
10/13/84
03)/15/8
0a/is5/86
03/15%/987
03/15/88
06/30/88
0%/30/88

i Conplate [aplencatation plass vwill Se developed &y caih inplenesting
STEARIgAiian a8 partl af condltisas preiadent (o dishuisaneat for each
Fempeaenl

0018C







o, MNONITORING PLAN

The proposed pméa? a8 Jescribed (o Section J of the paper Is to be
isplemented by four COC eatities, The Natural Resources Nanagement Component
is to be dirvected by DICESA Regioa ! Office s the Highlands ia coordlaatioan
with BANDESA' s rural credit offices, The forestry elemeat vill be inplescated

by the Divector of ‘“HHSE ﬂ;c;agi de iagnuqn (INAFOR), a
se8l-auloBoBIus organization vithia the Nialstry of Agriculture, The lader
instensive access road malstesance activity will be esccuted by the Chlef of

the hgg(gglia de Cghao kuhs (ICR), bl' fecclon Ceneral de c"ggg;.

withia the Mialstry of Communications and Public lorks.

The Offilce of Rural Develvpaent (08D) withia USAID/Cuatenala will be
responsidle for (he soaitoriang of project activities, ORD will be assisted by
the Misston' s Project Developaeat and Support Offlce {FDSO) om matters
Felating o geasral project scaiteriag and inplencatation as well as
eagiseeriag soaltoriang aad certification of construciion activities, energy
wée and cosservatioa, eavirTeameatal 1ssves, and proper Jocumeatatiea of
pioject agreencal requiveneats, The Office of the Controller and the
Afmialstrative Office will alse assiat ORD 1u the moaltoriag of (he preject,

08D will wie & conbination of thiee sethods (o clesely oversee e
conpletion of project activitlies, Quartierly progress reperts prepared by all
four inplesenting ageaclies with sssistance from project fuaded fechaleal
assistande will help the OAD im obtainiag datas oo the status of project
activities, Secondly, rovtine fleld trips and vialts 1o esecuiing agency
affices and prodect sltes will Selp verify and confire the validicy of
quarterly feparis, Thindiy, graat flaanced awdits aad evaleations will sssist
the project afficer. A sid=terw evaluation s schaduled (o 413 the Misaloa o
258688 Lhe progress (ovard achleviag preject sbjectives and (he developmeal of
iater-lastlitvtional relationships. The Fesulls a3ad fecommendations of fhls
evalwatios will ald the Nission in adjvating project sctivities, if seaded,
Ansval avdits of cach 1astituilon will be requived and w11l assist ia
identifying any poteatial preblens,

7. DALY OF ANAL WIS,

Below 18 given & Srlef summary oF @lght analyilcal anseses lisied wades
iiem F Pioject &salyeis

'y Sas 1al i&gugg ugigagg brnes fz_;g

VIR (he cadeptlion of fovesiry, (he Nisslon has Rad espediende 1a fhe
isplencstation of activities fisanied wader the pivject, OF ttese, snail
LEFigalion aad sall conseivalion stfviieies Biowght The Mast SiFibing sionamic
beaeliie 1o snall Sighland Fare evaeis, From (hese cionnnic Weaefits fane
ehilal benelfits snih 48 & Feduiilon of sessanal algreilen for eaplayacsai.
iniTessed prodeiilon Beael Barbel fonlaile with scaidy conmvalties, These
coniacisare sspeciod 1o asslial I8 veducling Sarvriere bteivess Sighlead (ndfacs
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and Cuatesalans vho follov Hispanle tradicions, For example, market comtacts
should imcrease Ltmcentives by Indian producers to learn Spanish so as to
better market thelr produce, The lack of Spanish language in Indiam areas has
beed 4 major coastraint to thelr integration into the economic, political and
soclal malastrean of Cuatemala,

inpleseatring agencies respoasible for project activities have demoastrated
thelr ability to effectively vork vith Highlanders ia doth satural resource
and access road projects, lmportast to this success vas the high degree of
participation ia doth decisions and work by project recipleants, For esanple,
access roads were selected for construction oaly after requests for roads were
aade by commuaities, These same "oasunitles thep elected commitiee nenbers to
ST§43ise the provisiaon of laberF and faremen foF road somstruciiaes,

Further, tecnnalogy selected vas sinple, For exanple, for terracing oaly
tve f(ools vere required, the hoe, available 18 post Bouseholds, and a sisple
leveling device nade of local materials, A5 & result scardy nea-participating
farsers were able to adept this techaology vithout techalcal asslstance, Past
esperieace Bas shows Lhat '5is adoptica amousted te thirty perceat of total
hecfares lerfaced vader Lhe project,

Be sigaificant soclological coastralats vere idearified ia the Ratural
Resources Component, Hovever 12 the Road Najateasace Conposeat 1t was
discovered that Highlanders vould aet provide velustary lader fer leag tern
piinfensnce of acceas roads, They 414 towever participste for vages 1a (he
fonstTwition phase of the progran, Therefore, vader the projeci access reoad
Balalenance worhers wiil be pald far the wark they perfam,

3. Fimsscial dmalysis (F2)

Asalysls of the praject Dudget and espeadituie plaa indicates (541 Lhe
§.9.0 sillten ia ALD funds will be spenl af alowly decreasing rates during
pieject inpleneatation Due 19 large purchases of counadities 1a the fivan
year, about 4l of the AID funds will be capeaded Ia year oae, with 178, ISR,
1ol and 3] jespectively belang cspended 12 years ! throwgh 3, Af (he sane fine
the GOC plonsed espendiivie Tale gradually 1naveases vwith project 1ife from an
pRitdal 138 1 IR o7 the FIFth year, This steady iamcvease is COC activiey
fawpled with & decreasiang AID participation dentnsirates (hat as Ihe p¥ejeit
progresses (he GOC yi1ll become aave Fespoasive (o Feaidulisg coel aseds,

feadewilng to81s analysls farF cadh laaevallen vas alse vadeitialen, 2
SERBATY BF % iype af SCtiwiiy 18 givea helow:

) Iefissisg

Reiwiiest casis wiihin fhe Narfuial Resoniie Nanagencat Conponest

will e siainal, Tessacing activicies will seguive lades lapet fai
Saladenanie, bef 11 ir especiod fhat (adividesl Tomers vwill salaials thels
feFiases Siie Theyr 47e Paill, Beade, ali0augs theie afe sole Terulieal casl
{labed Tmpwi), theve 14 a0 aeed TaF addltional COC Tunde wider IRl alvm 54
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3) Small Scale lIrrigation;

The gravity flov mini~irrigation systems to be built with
project funds will also require minimal malatenance such as cleaning out
catchment boxes, slulcevays and plpes, vith misor purchase of nev plpes or
valves over the loag run, The labor required to maintain these systems vill
be supplied by the individual farmers on a veluantary basis, Approximately 20%
of the mini~irrigation systems to be bullt vill require pumped vater,
Recurreat costs assoclated vith these systems are higher due to the coat of
fuel (electricity or diesel) for the pumps as well as routine malntenance and
repalr, However, past experience with elevea pump driven systeas ladicates
that this group of farmers geaerates sufficient profits to more tham cover the
TecuUTTent coats of keeping ihe ayatema operational,

J) Befsrestatioa;

This elemsest should encounter 8o probles vith recurrest costs, The
reforestation sub-component vill become selb-substainiag by project’'s ead,
The ability of the Iastituto Nacional Forestal (IKAFOR) to recuperate its
iavestmeat and establish a retatiang fund for additional reforestation by
chargiag the buyers of seedlings a price equal to cost of productisa fnsures
the arigisal AID-COC javestaeat will create 4 self~financiang sechanism,

%) Access h”a uﬂnuguu

The Jesign of the Acress Road Nalatenance Progras allevs for a
gradual increase in GO0 funding watil the final year of the project; at that
Eime the COC funds cover all coats which are of a recurrest or ca~gelag
sature, It should be polated out that prier to 198) the BEC d1d sot have a
budget lise item for vrural reads ssintesance, As iategral part of the
recently approved §3,.0 nillion add~en 1o the AID Laam 530-7-026 project 18 the

ifeation of twe rural roads comsrrwetion walts vithia the Direccion General de
(BGC), Badgeted cspeaditures for (hese (ve vails total approsinately

€ ey
$5.0, nilltes for 1933,

The saly erttical polst vith regard e recurreat costs of t(als
conpaneal would b (he (I8¢ 4t which B3 o7 equipneal purihases vould have (o
be Bade (@ Teplade equipieat whieh had reached the ead of 1ie wesful life,
The DOC sabes provialon far equipment depreciation (hrough per ol lometer road
Balaiesande iharges, Clives [h1s depFeciation syetfen equlpuest purchases can
b funded from the sormal DOC Sudget, The DOC %as a very sephleticated,
fanpuierised aqiavaiing eyeten vhilch will enable then (6 285ign adeguate
deprecianion factars o fond replacencal equipaest,

i1 248 thes be concluded hat ihe Covermmest of Cuatenala will e
abie 16 conilaee fendiag project sctivities after the 1aitlal five year pevied
of ALD Fending
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C) Economic Analysis (F))

The Natural Resource Mamagement Component wvill affect some 60,000
familles through the adoption of soll conservation ssall scale Irrigation
systemsa and reforestation practices, Hovever, due to the gradual process of
techaology adoption, about 10,000 families will have the nev system in place
over the entire project life, As the calculations 1o Annec F ()) shov, If
this group achieves a 8-91% real income galn annually as a result of
sulticropping and improved yields due to the nev technology, the component
vill be ecomomically viable at a B/C ratio of 2:0 even with siganificant cost
sverruns, ¥ith the fragesntary svidescs that s available these incess gains
are judged to be feasible,

The Access Boad Malatenance Component of the project will affect some
165,000 familtes but only 28,000 vill experience the petential bdensfits from
serviceable roads throughout the project life, In the absence of such
malntenance this group vould suffer reduced lncomes as commercial activities

of farmers were gradually eut off from access o distant markets due to
deterforating reads, If the present discounted value (FOV) of this

nypothetical income loss esceeds the POV of salntesance costs, the componeat
is ecomomically viable. As has deen shown, If the preseat incomes of the

target group wvere to degrade just 181 due to the lack of usable roads, the
project would achieve a 3/C ratio of 2:0, This caleculation does sot Include

any future increases ia income that vould be foregonse due (o the lack of
serviceakle roads,

9, nistr ve Amalysis (Fs

This anses includes an analysis of the three inplencating ageacies
tdentified (o exscule (he project, ti-r includei 1) Diveceis 11 de

hEv%eiao ﬂ““;:' (blcEsa), ) e b-- 0 L3
)i and Direcciaa Ce _ds Camimas (
esperience vith il A 3 4-4-1 the i-at: ftf!tl Pevelopment

Project, the analysis found beth tnglltuttala (0 be capable of adminlstering
an espanded tervacing and suall scale irvigation sctivity vith some additieaal
o8 the job tralaing and slight increases [o staff levels, AlD funds vould be
assistiag both institutions coatlnge ongolag prograns, asd 1t 18 anticipated
(hat (he tve imstituticns will be able to effectively inplenent fhe propased

aceivities,

The analysis of the Biy - _de Canlmas Indicated that (he

fast growing Deparismestis de Caminos Ruvales, (OCK) with 16e cwrreat staff of
aver 500 techalcians, can easlly lncrease (68 ct;tt by 70 employees in 1984
since alaest all these additinnsl pesitions required (o Inpleneatl & Foad/heavy
equipnent Balatenanie progran are sinilar 1o thase positions already fliled,
Buriag 1983 alese, the IER jacresced its staff by over 100 enployees without
pegatively iupacting o8 the efficiency of thels road constrvitlon progras, [t
is therefare felt ehat the TR has (he sapability 1o wadevrtake the lapioved
Baleleaanis progien described 18 Section 3 of (Ris pioject paper,
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E. Eavirommental Analysis (F5)

During the development of the PID for the project an Inttial
Eavironmental Evaluation (1EE) vas prepared, Based on this I[EE the Mission
recommended that a negative determination be granted, Annex F3 provides
AID/V & concurrence vitah the Mission' s recommendations, Therefore, no
additional eavironmental analysis 1s required.

¥. Energy Analysis (Fo);

The vast sajority of vork to be undertaken in the road salatenance
program, soil vonssvvaticn and small Ifrigatica program, and veforeatation
progras vill consist of manual labor, Little impact will be therefore felt on
Cuatenala’s curreatly linited energy resources,

As the project’s objectives are achieved and rural farmers increase
their productive bhase, more energy vwill be required to transport iacreased
amounts of fare produce to market, This increased use of gasoline and diesel
fuel will not significantly alter the current trend tovards lecreased
japortation of petroleum products into Cuatemals, In addition, the
reforestation activicy will gemerate an addictional fuel wod in the loag rua,
thereby veducing on a lisited scale the need Lo deplete Cuatemala's forest
resources,

G, Techajeal iysi al Resources M ement (FJ

The technologles required to ilaplement soll conservation activitles
and to coastruct small irrigation systems vere tested and proven under the
Saall Fars Developuent Project, The same comstruction seihods and procedures
will be utilized uader this project, To inplement this soll and water
conservation effeort, § 1,281,000 will be weilived for conatruction materials,
$ 1,710,000 will be used for secial cost paymeats, Ia addition § 300,000 ia
project funds will be used for techaical assistance and § 440,000 for
vehigles, educational naterials and suppiies, IXAJOR has sulmitted to the
Mission a sis volume set of reforestation projects complete with location,
costs and benefits, The interveatioas detalled im these sin volumes are
similar to on golng INAFOR projects bot may sot be isplencated due to 3 lach
of funding, AID haw sclected tvo of (hese interventioans (o laplesent o4 2
pilat scale, To laplement the reierestation sulconponcat, §6358,000 1a preject
funds will Se ytiliped for lader lntessive vages, commeditics, f(ralalag,
techalzal asslatance and persoanel castas,

T™hie analyeie justifics 4 deslgn 1o malntaln access Foads 1a (he
Custenslon Highlands walng laber iatensive nethods, Tve argaalsatiosns will
wark together 1o malntaln roads; the rural commvnitlies vha benefill fiom well
palatalned roads and the IR vho Belped these sone fommuiities conatfvel the
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roads, The mailntecance progras vill be initiated on 300 kiloseters of access
roads the first year, and vill increase by 100 kilometers a year uantil the
fifeh year of the project, bWhen AID financing terminates 1300 kilometers of
roads vill be saintained annually uyander the prograa,

T™he rural communities living along side of these roads will provide
117,000 vork days of vork on an annual basis to salntaln these 1300 kilometers
by the end of the fifth year of the project Life, The commuaities vill alse
provide saintenance foremsan (0 organize and supervise all labor I(atensive
activities, Besides providiag for a source of extra of f fare lacome the
4ccess roads salntenance program will lasure that the target group has
year=round access Lo sarkets and services,

In order to undertake the program the OCK will laitially hire 32
employees to marage and operate the progras from tvo of the ICRs six regional
offices, As projfect activity grovs an additioaal 16 esployees will be hired
by the fourth year, The commuanities will provide roughly 6,750 aas years of
paid lador during the five~year 1ife of the project, The commualties will
also provide about 930 previously trained foremea (o supervise the laber crevs,

To support the effort over $113,000 ia hand toals vill be bought and
fssued to the read crevs. [a additiea $088,.000 {a heavy equipseat will be
purchased to provide seeded svpport (o the haad ladber, 1a the Firet year
$012,000 ta beavy equipment vwill be required consisting of (ve malatlesance
yalts (] roadgrader, © dunp trucks, | backhoe each) plus one lov boy to
(ranapert equipaeat betveen work sltea, As mofe foads enter i1ate the
saintencace program a third walt will be purchased for the fourth year of
activities,

Is toral the project will cost § 5,042,000 over five years to bring
1.300 silometers into an aeaual laber latenslve Ralulenante program, cestliag
$1.149 per Millomerer of access road salatained asnvally, JOR of which 1s for
sanual laber, During the Five year 1ife §1,.687 000 fa labwy codts will have
bees pald for over 403,000 work days af lader,

o8l
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8, EVALUATION ARNANCENWELTS

During the faitial period of the project, prior to inltlation of preject
activities at the field level, gramt fuads will be used (o undertake &
complete project specific and secivceconomic baseline study of avreas o be
fncluded vithia the project, Also data will be gathered i1a a fev selectied
sites outslde the pro’ect arsa {0 pruvide contvel grouwp informstion, The
contractied team vill obiala basellne data agalnal which project targets asd
progress indicators can be seasured at later dates,

Duriang the tBiyd year of project activities a8 evalvation will be
yBdertakes by t(he Missloa aad the GO0 with asslatance From a grasi=flasnced
evaluatlion tean, This evaluvation team vwill seadsure (he progress aschiewed 1o
date ajelast lapieneatation plans for aulpuls prepared by 4est cowalry
agenclies and approved By the Nission as part of the required conditions
precedest (o disbursement, This evaluatliosn will i1adicate the status of
protect ispleseatstlon, vhal corrective actlon I requived (i any), amad
analyse institutional effeciivaess of (he ageacies carvryiag oul (he project
activities,

During the last year of project activitles a grant financed lapack
evaluation will be uadertakes [0 wefify if (he pivjedl Puipose waa ddhieved,
and vhea the sttainneat of goals 1s possilble, Alse amalyais of discretle
praject activities will be undertalen 10 saceitals vheiler (he latervealions
18 fact contriduted 10 (he Largel giowd & proaductiviny,

wes
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9, FROJECT AUTWHORIZATION

Same of Country: Cuateaala
Nase of FProject: Highlaads Agricultural Developaest
Bunber of Fvoject: 370-0074
Saaber of loaa: 320-7-0)7

i, Purevast o Sectlon 103 of the Foreige Assletance Act of 19%6l, as
anended, | Bereby avibhorise the Righlands Agricultural Development Froject for
Swatensis (ihe "Cosperating Covatry”) iawiviag planaed ebitgations of sat (e
esceed Seves Nillion Five Suadved Thousand United States Dallars (97,300,00)
ia lasa fuads and Oae %iiliea Tive Buadved Thousand United States Dallars
(81,500,000) ia graat fuads over 4 one Fear pefied from (he date of
svif@rigation sebjedt 10 the avallabilicy of funds 18 accordance with ihe
4,1.9, 0B allotmesi process, 12 help ia flaancing fovelgn eschange and local
TEFTeRcy Teat foF ihe preject, The plammed life of the pioject is Tive jears
from the date of the 1alcial ebligaties,

2. The preject consists of assistance (0 inprove agriesltural
develapient I8 (he AlGiplane reglen throwgh:

a) & lader isfeasive aicess roads mainteaance progras,

Bl 4 8811 censerTvalion progran (1acieding tefracisg and small
IFFigativa syslens and Jeforesiation pragras),

3,  The Frejeil Ajrecncais vhich say be segeilated aud eseuntied by the
affieais 19 vhas suih aviheriiy is delegated is accardance with 4,1.9,
Fegulaiions sad Delegaiions of Aviterity shall be subject 9 the Followt
casenilal feims and coveRsnis and waled conditions, Togeiler wilh such oliler
ferne and conditions as 4,.1.0, aay deen appiapilate,

&, slerest Rate 4 af ke

The Cosperating Conntry shall repay the Loan 10 4,10, 1a 0.5,
Sellers withia Toeasp=Tive (23) years from the date of fivss dishurscaeat of
ihe Lloas, 1acluding & grece periad of 29t 1o esceed fea (10) yeavs, The
Conperating Country ahall pay 19 4,.1.0, 1a ¥.5, Dellave tatersst from the date
of Fivet dlathurscnent of the Loan at the vate of (8) twe pescesi (28) per
sinus defing t8e Fivel ten (10) jears, and (8) three pevient (3) pev anaun
iherealier, o8 1he aulisfanding dletursed Salanie of 1he Loan aad o8 any dee
aid eapaid interesl aievved (Seiees,

b swess sad Osigis of Goode sad Sevvices (lega)

Soeds sad seivides, eviepl FoF otean shipping finenied By
4.1.9, wnder ihe Loan shall Rave (5ely sovice aad aFigin 1a covntries 1aeluded
in 4,1,0, Gesgraphile Cade 34] a7 18 cowairies ihai sfe nenbers af the Ceaigal
Anericas Commen Marbet, esiept a8 4,1.0, ey ofthervise agres 1a wiltiiag,

y
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ewn slippiag financed by A, 1.D, under the Loan shall, except as A.1.D, may
Leiwi e agree I8 wyiting, be fiaanced only on flag vessels of the United
“ietes @0 af cowmtvies that are members of the Central American Common Market,

€. [fource aed 07igis of Coods snd Seivices (Orant)
Goods ani seyvices, except for ocean shipping, financed by
4 1 4. esder the Orant shall have thelr source and origin im the United States

(1 JewstFles that are seabers of the Central Aserican Common Market, except
oo . 1.9. may sthervise agres ia vriting, Ocean shipping financed by A.1.D,
i ¥ ke Grest shall, escept as A.1.D, may othervise agree (o vriting,
“Lymted saly o8 flag vessels of the United States,

d. GCeaditions Precedent {o Firet Dishursement (loga oaly)

Prier 1o aay disburseseat, or the ilssvance of any commitment
Lok peeats wader the Project Lean Agreemeat, the Cooperating Country shall
weiem t9 4.5.0., s fore and substance satisfactory to A, 1.D.:

(1A apiaiea of counsel advisiang that the Agreeseni has been
Asly sstharised or vatified by and evecuted on behalfl of the Borrover aud
cansiitetes & walid and legally binding obligations In accordance vith all s

fedts .

(e) Sihey Conditisas Precedents to Oisbyrsepents (Loss Oaly)

i. FPries te any disburseaeat, or the lssuance of any
cawel iment decumentis wader the Froject Agreement to flaance activities uader
[he afiess Toads activity, with the esception of techalcal asslatance, the
losperailang Covairy shall furnish Ia fore and substance satisfactory to
£.1.9. &) & Fisasctal plen detalliing the Direcclon Censral de Caninos annval
P TE caniFituilon (@ the project and b) a detalled tine~phased plan

3. FPriev 1o any dishursescat, or the lssvance of any
comnl faest decwmesis wader the Preject Agreeneant (o flasace activities under
fhe seil censervailen activiiy wilh the ssception of techalcal asslotance, the
Conperating Cowntry shall furaish fa form and substance satisfactory to
.85, 1) & fissncial plos detailing DICESA" & and DANDESA' s anaval
CHOURIEIEAIT COREritetlon 19 the project and ) 4 detailed time-phaced plan
seiilag faiim all activities 1o be completed during the life of the project,

3. Peter te any diebursenent, or the lesvance of any
ol laeal decuneats wider (he Froject Agreemeat (o finance activitles vader
ihe snfadsesiatins sctivicy with the ssception of techaleal asslstance, the
Cosperat ing Covatry ahall furnieh Ia farm and substance satiefactory to AlD a
detailad fine phased plas setiing farth all activities (o he conpleted duving
fhe Life of e Foajedt,




f. Uaiver (lLoan)

Motorcycles financed by ALD under the Project in an amouat not
to exceed $350,000 aay have their source and origin f{n countries included in
AID Geographic Code 899. UExclusion of such procuresent from Free World
countrles other than the cooperating country and countries f{ncluded in Code
94] would serioualy tmpede attairment of U.S. foreign policy objectives and
obfectives L{n the fofelgn assistance program.

Otto J. Reich

Assintant Adainistrator
Bureau of Lacin America snd
the Caribbean
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TASS: :
SGRJECT: ALTLPLANO ASAICULTURAL DELVAILOPMENT PID

1., THL DAIC PEYIZY®D AMD APPROVEL SU3JICT rln ON
JANOAAY 7, 1509, TEC FOLLOwING COMMENTS AND GUILANCE
ARE PELY ..: TO0 ASSIST TSI HISSION IN PROJACT
DITILOP"THT AMD PETZARATION OF TEY PROJICT PAP:x (PP).
dE STHEOLILY LNCOUKAZL THI MISSI0N TO ADISKI TC PP
DIVILOPIEINS SCETLILY §Y SJ-“IZ::%S THE PP T0 AID/Y 1IN
EARLY *AY IN ORDER TC ALLCZ A JUNE OSLISATION,

2. RATICHALL = IT SEJ11D FY CLIAR IN TIT PP THAT
AGRICCLICYAL DEVELOP-INT, RATEIR THAN EVPLOTMTAT
OENLRATICN, IS ThI sRIVARY ZATIONALE FOr THE PROJICT.
THY DISCTISION SHOULD AZVIEIY sEAT ALTZIZNATIVE .
ACTIVIZ1LS +1P% CONSIDIRED AND sEY THE MIX OF
ACYIVIZIZIS PROFOSED oILL RYST ALDRISS THI PROZLYMS 1IN
TEE ALTIFLANO, Iw ALLITION, TRI RELATIONSAIP OF TRE
PROPCSID PREQOIFSY TO CTEIR ONGOIuG ACTIVITIES SELOULD XX
preceiail. 142 il’!““lb! SEOULD 4ALSO lﬁC.UCl A
DISCUSSICH SRCAING EQv¢ PXCJICT AJTIVITIES AZLATY 10 TET
PEPCRIVEIL HILLS Or TEL PROFLE IN THZ ALTIPLANC, 1IN
THIS RIGAAD, 17 DATA 15 NOT AVAILANLE TRON THE

INSLEOXLTID ARIA DREYIICPNDNT STCDIES, A SORVIY 30 Oifllu
VIEGS OrTARSLY POPULATION SEOTLONI C&lll!ﬁOb?.

OS¢ MAIERTIMANCE. A, TRY DISI5H AND IMPLEMLIYTATION
PLAN YO2X ThY PAINTZHANEE 513% !“ S3CULY AF JDITAILED I
T PP, 'ill VILL RISJIRS THAT ANY TECENICAL
ABSISTANCE SR ?:l FE3I0N O} Tll MAINTINMANCE PICGIA*
VRICE ¥A43 PxOPUSEC UZDIA ToX SFALL TAurla Uff 3?"*?
(Bgd=T=0is) PF ANINLYLINT SL PROVILEDI=NyOrE TAZ PF IS
FINALIZLID, 80 TEAT THED ATSULTS Civ BT thOSPOI!?XJ &)
TAE PF. THLS MICET PIAY TAAT THI ASSISTANCE PACKCEXD
FJOR MAINTINANCE UNDIR TAT 233 AYINDVESNT oF OILITED AND
I!gf 8*&4 AS 1 -tﬂﬂt s; liC3l703&f£J INTO SKY PP

& ria. T, Re CACLONALD, LAC/LA/ING,
BAS TAY l#'! Of SATSEAL CAYQIOATIES T0 FROVIL: TECEalcaAL
ABSISTINCY I¥ -ADAQ/L0IPNYAT mALSTINARCY, TAY IaXC
RECOMMALYGLD SEAY DURING PP DEIVELOPREST AEFR.SINTATIVES
TRON TEI MISSION, TE5T GO0 AMD TFY LCR SHOULY TISIT
BAIT) AND PXREAYS TER DOMINICAN RErURLIC TO msvilv
TARIR RCAD MAINTENANCE Aup COnSTRUCTION FROJIECYS.
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. .Ln
cONCr/TN 48 BYPRESSED 51 THL DARC, THAT STVEM ™l

corOMIC L1i¥ICULTIRS, (7 IS NUY TVIDFUT THAT {EL GOC "
cAN Ar¥OTL 50 ONDEATAAE AND SUSTAIN a0av construcTiOn (e
AND MAINTIRALCY pROGRARS ON TAY SCALY TAYISIOALD IN TEE Ry
PID. TULLLICEE, SRL CoMALTAINT Or THS 303 Y0 A =
wAINTINANCS rAUGRAN ssOULL 5T 4ILL pEMONSTHATLD IN TRE 0
PP. TLX VAL RrcoMm N YD TEAT THX 303 CONTHIEUTE AT '
LEAST 28 pLFCINT OF gaf LASCA CUSTS ¥y T5E MAINTINANCE ' 3
PROZEAY RLTERA THAN Alu FINARCIRG 10 pracint O THESE o
cOSTS In TIaW 1 Cp THa pROJICT 1t OAQIR 20 INSUNE 303 s : R

cox*1T™INY vaALlY ON. THE prasi-out OF p1o YIKANCING'
LA20A costTs AIUET TRIN EE “ ik GEADUAL TEAN PROPOSLD.

c. SPICIVIC conCrins IN RISAEL 7d Ti3 HAINTE 'ANEE
COMPONENT WwEICE SEOULD BE ADLATSSEO 1N 28X PP AAE AS

yOLLO# 3¢ ' r

1) TEE ORGANIZATIONAL §TEUCTURE OF MAINTENANCE $YSTEYS
IX TEY PAST A5 +JLL A3 TEE SYSTLN yRInG /R0P03ED SHOULY
§r DESCRIEL,

g) TES 32%% SYSSIN ANy FACILITIES §EoULD YE USID yoR
JQUIPHIAT MALLTINANCE A3 FOR RCAD CONSTAUCTION,

3) QUISTIONS AIZARTING TCUIPMINT MAINTINANCE S0CS AS
STANPARDIZTALICY of ISUIfnEnt, 3OLE SOJACE pEOCUR NN,
1y JusSTisiIT, JAilElU31A3 AND SPAAT PARTS SAVULD i
ADDRYSSLIV.

ROADS (UYTHTOAY IN TET PEOJICY (1IN 1T APPERARS TEAY

SUCE INYTEMATICA sOULT 52 sPc1s54aY T0 DESLin A

MAIRTTHASCE S1ITIN. TRELII0AL, TeZ PP 330050 3% CLIAX

AS 20 wHAZ 1LFOR ATICN PLISENTLY EXISTS is 213440 Y0

TEY L1157InG ROLUE AND wALNSTuANCY RELUIRENTNT NITOS,

MDD ¥ALAT {usCIATION 7140 §2 NICESiALY 10 ACCUYULATE

::Etgzuﬁrt fy AM ONGOINS 34513 y04 T8 FAIRTINANCE A

6., SOIL AsD YATER MAYAGEMINT CONPONENT. A, In RESARD
T0 TEI JOUR sUaCorP0uTETS UNDE t2% SOIL AND VATER 3
MASAGANLNT COYFONINT ImINi=15213AT1I0N, PASTURE y
PYYTLOMINT, SERRACING ANQ LGe0F0ATETAY) TEL LIVEL OF
IRPLTS, FarICIALLY 122200 AP pIeenicAL ARSISTINCE,
AKD THEI §224773Y T STLIoTING 81TE) Or ACHIVIZIES
SROULY 4= elfidicks T PR LR LTRAL PEOJALY
pESCALPYILY BoCULD 4130 JuSLUBE A piscuss ion OF

RA LS Fuasly eousipkaations Or TEE FOUR SULCONFONINT

ACTIVITIES,
34
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B S0 2 SEE  UE MR S
£4¥0K FOR ACRUFOXRES : 9 I8 GROLT-
;22;08: t*Iﬂé =5? Al ChC=25aM INSTITUTICNAL=DSVELDL by
EFICHT. TN ALDITION, MEASUALS 0 PRUTECT AUROFURLETHY
OR PASTURK PLANYTINZS OW CovMUMALLI=REILD LAKLS SHOULD IS -
DISCOSSTD, TAl LAIC RECOMYALID THAT PROJECT
PRIFARATION TEAM, PIR PARA, 3.4. VISIT BAIT! T0 SZE MND
DISCUSS SILTVANT ACTIVICTILS ONCER T4E BAITI ’
AGROJOXESTEY PUCJECT (Sel=iidi).

C. OGIVia THEZ FACT TUAT TAY DINONSTRATION PEASE UxDLP

THIF PACJICT *USY Asall a0AFTIVE #TSPLECH QN CRASSES, ,

TEE TIMIND AND TED PAASING OF RILEIVANT RISZIAXCH UNDLK

TET SriLL TARFER DIVIASIFICATION Pad/ICT (329~-1-338) &

1T AEIATIS 1O PASTCFE DEVILOPMENT ACTIVITILS I8 Til

PROPOSED FRCJTOY $20JLu »I oISCxIsfy IN THL PP, YEE
PLAIINCE Cr SIvILaY ACTIVITIES IN OThIA COUNTRID
¥.0. 3OLIVIA) SEOULD 2% T4aIv INTO ACCOUGT,

P. TET PP SEOUID DISTINOUISE FPTVTIN THX PEMONITAATION
PRASY ixD TEE JFLEAL TFFICT PUASE Cr THZ TYRRACING
SUYCOMPONINT IN OFDTE 7O JLLUSTRATE THY RATIONALL 20F
INGEINTITY PAT™INTS TC MAXINIZE TEE IITIAS 10N IMPACY.
INPLT AZJ0IREMENTS, A¥0UNT OF SUFSIDY PAYAENTS, S1IE OF
DEMOKEITAATION T/FC2TS AND KATI OF RETUAN CF TIzRACAING
ACTIVISIES S¥CULD 3L INCLODID In TEE FF. Iv ADDITION,
AN ETIITSIL%Y OF TYREACING ACTIVITIIS UNDER PASY '
PROJLCTS SEQULD XE INCLUZZD In COAPONINT DEICAIPTION,

. I TET DISCUSSION OF TEX WINI-BIEGO SYSTEMS, TER PP
S30UIL INCLUSE 504 TO ACCESS THE MARLITING

COVSTRAINTS ¢E1CE FATT SISATIVELY AFFECTIV THP FINIFITS
PERIVED #30% TRF 143TALLATAT Or THLSE SYSTINS. 1T IS
REALIZI® 7347 TEi5 15 A DL*CNSTAATION SOT A F20DUCTION
PROITCT. NITYATSELISE, MAALTT LATA TOR CNOPS 1D ¥I
TRRIZATID SUCE A3 48AT 15 CCHIONTY FONISTICALLY AMD
¥EA? 15 LEPOFTTU, AT WEAT VOLUAE any PRICP, SEOOLD ¥
INCLUDIO In THE PISCUS3I0n TO PEOVIDEL A¥ 1DEA CF Tl
DININS 10w OF TZ¥ PAOSLIY, 3ORTAIN, TaX MISSI0N SZOULD
CONSIoTx INCLUDSNS FI¥D3 FOR & TILSTRILIZIY STUDY OF THX
PROTECT:Cn AvR = EaFTind FOTINTIAL PSR YARIEES CEY?
MIZTS. 1T CBY 20455 AAR SITDTD 10 Ateaids raksilind
0555 aaluts, PISS10N SEOULY CONSIDEX OAD CONSTRCCTION
A3 & POSSIBLY CCnsOuINT,

B, PRCJECTY COOADINATION/MAvASINENT - THR PP SHOULD
ADDRYSS InPLEFTNTING AGIACITS " MASASEA/IAT AWD
COORDINATION A2 .CIAZ"FaTS A5 sBLL-AS RISSIOY MANASENINY
'BYVOL R eALS TUR THY VAxIOUS ACTIGITIES ra0F08LL. TAR

RO R ORI+ I SR B R S

PROJICT COORRINAYOR, TRE FrOvISION OF INCGLIEiRING
SUPPORY FO& mOaJTORING, SUZZATISION AND INSFICTION
SRO0ULD ALSO BE DISCUSSEN.

6. JUDGTT = TET COSTS AND AFOUNTS OF TECENICAL
ASSISTANCE AND TEAINING SEOULD 4B SEY FOATH Iv T4l

T2z =220mO e f AEmAmE am g gan
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$ Q33 = lqulF? CHECELISY

Listed Delov are statutory evite-
ria applivable to projects, Thia
sasgtion is divided into tvo
parts, Pars A includes eoritesia
applicadle to all projects, Fary
B applilies to projects funded froa
specific sources anly. B.1 ap~
plies te all prajects funded with
Development Assistance Funds, 5.2
appiiey to projects funded with
Develepment Assistanes loasns, and
B.3 applies 0 projects funded
from ESF,

CROSS BEFERENCES: 18 COONTAY
CHECELISY OP %O
BAYE? HAS
STANDARD ITEn
CHECELISY BEEN
BEVIEVED FOR
THIS FROJECT?

CENERAL CAIYERIA FOR PROJECT

‘I

. FAAL fee,
g, 853 17, =

Deseribe hoav authar~
18109 and apprepriar
LIS8Rs somnistees of
Senate and Bause
have been or will be
Retified foAversing
the prajeen,

ia asslssance within
(epesacional Yaay
Budgen ) ERuRLFY ay
Iaternarional ergan-
Leation alissacios
fepgarted @ CTorgress
(eF net mare than 1
siiiien avey that
(T TI R

JAA Ses. S11 fa) (1),
PEler 8 Sbiigasian  in

THhis proaject wvas Presentad in
Hission's Fry-sq Congrep
sional Fressntation wader ih
titie af Integrated Fural Develep
RERAR




excess of Hl00,000, will
there be

{a) snginsering, finan~
¢ial or other plans
negessary te earry
oyt the asgsistance
and

() A reasonably firm
s8timate of the gost
to the 0.8, of the
aanlaiance?

PAA Sasc, 611 (a) (2), ir
further legisiarive ag~
tion (s required within
regiplent gountry, what
is basis for vreasonable
expectation thaty suen
action will be coapleted
ia time to peynit arderly
scconplishnent of purpose
of the assistance?

PAA See, €11 (Bi, FPY 1982

Apprepriation Aot Sae,
= if fer water ey
water~related iand Fer-

SONree ConstTERtieA, has
Prolest mat the standards
and oriteria o8 sst forth
in  the Priaciples and
Standards fay Plansing
Water asnd Seslazed Lasd
Besousdes, dated Ostebey
25, 19737 (See AID Haad-
paas 3 foy wmevw gujder
iines )

PAA Ses, 611 fe), it

PIRIest 8 Sapital  aas-
slessanses 9,3, SoRatTNE"
tiomi, amd alil 9.8, ds-
siatanse for v will e~
sned L wmillien, has Wi~
sion  Divestas sevtified
and Baginnal Assiscans
AABLIALSLFALSF takea iatae

L

Hot applicable,

Yas.,

Tes,




consideration the ©coun~
try's capability effec~
tively to maintain aad
wtilise the projece?

FAA Sec. 209, Is project
susgeptible to ewesgution
a8 part of vryegional or
multilateral projecta?
If 86, why I8 projesct not
80 exscuted? Information
and concliusion whather
Agsisgtancs will sncourage
reglonal development pro-
grams.,

FAA § . 68 ial., infor-
mation a8 conclusions
whethes project will en~
courage efforzs of the
COUNLTY ta.

fa) Iacyease the flev of
iaternational trade,

(b)) FToster privats (Ial~
tiative and ocompeti-
tian,; and

Ensourage develap~
seat and wse af aeonr
aperatives, and
eredis Unjons, and
savings and lean
ASseviatians

Disssurage Banapur
fiesie prassives,

Inprave teshaieal
efficlensy of isdas~
LEy, Agriseiture and
SenReree, and

(f) Ssrengthen free
1abay wnlans,

‘AL Bas € P Iafas=
BAatism an ESRELEGLERE an

The waintenance of rural access
vyoads, coupled with the develop~
sent of land tervraces and mini~ir~
rigatien projects will incgrease
farm output and chereby increass
internacional commodiny trade, as
vell as fostering private farming
aRd wmarketing initliatives, T™he
developnent of mini~irrigation
systems will encourage the farma-
tion af farming coeperatives. By
providing small farmers with (@~
proved farming jnfrastyure, wanep-
alistie tendencies are Feduved,
effiviency I8 increased and the
goncept of fres labar 18 straagih-
enad,

The iasvesssd pradude  avaiiakie
far marheting will snsaniage




how project will encour~
age U,§5, private trade
and investment abroad and
encourage private 0,8,
participation ia foreign
assistance programs (in~-
eluding use of private
trade channels and the
service aof U, S8, private
enterprise),

Aa . 638
n B z 2 ! Il! :!!!
tien Aot Sec, 307, De~
scribe ateps taken to
afsure thatgt, to ths mawi-
sum estear possible, the
GOuURLTY is goantributing
iogal currencies to maat
the gost of contvactual
and other servides, and
foreigan Qurrendies owvaad
By the U.85, are utilised
ia liew of dellare.,

FAA Ses, €12 (4), Does
the 8, ava eugess for~
algn eurTrency af the
eouatry aad, 1f se, wvhar
AFTARgEREntS have been
sade for Lts velease?

AA ag, 60 (@), will
158 prajest wtiiise som~
petisive sesledtion precer-
dures for the avarding orf
SRRt Tacts, Esgept whars
applisadie Prosureneny
Fules allow athervine?

an Ass

. a8 istande
ie far the praduesien aof
ARy esmnadity far espern,
I8 sae seansdiny Lisely
9 Be in SeFPiNe #a warid
BAFEEESE A% Ihe tims The
Fesniting pradustive dar
PASILY Bedanes aperative,
484 18 SNER  Asslatasse

private trading companies from
abroad to invest in Guatemala's
export trade for farms commodities,

The GCovernment of Guatemala has
consistently asupported all A,51.0,
financed developmentai projescias
with gounterpart necessary te
achieve project abjlectives,

T™he salarisy of she (aeyesacd arep
producsia reaniting fres Llaproved
FERBSFVYALIAR PFastises and asvess
will weetr insernal demands, Only
shase fav Ltens whioh are prodysed
IA esdess and have Barksis i
@ther Featyal AREFieaAN SREAtTiIes
#F the westers henisphere may be
csparted, SBavever, the ansunt af
CHPRItAtian may Be af Lnsignify-




1.

14,

1ikely %9 sause substan~
cial imjury tO v.5. pro-
dugers of the samse, simi~
1ar or competing gom~
podiey?

"
project ¢comp Yy
vith the cnvttonucntot
procedures set forth I8
ALID Hegulation 167 Does
che projest ofF progras
cake AnTO gonsidavatias
the probles of the de-
sLruetion of tropioasl
forestas?

FAA iii (4), 1t a Sahel

projess, Ras a determinac
tion Desnr made shat the
nost governnenat nas An
adequats systen fay ae~
gountiang far and seatyal-
Ling Feaeips and espendl-

ture of prajeat funds
(dellarvs OF 1egal evr”
L LL3 '.nototQA theye~
trzon)?

pwpiNG CHITESIA poR PROJECY

e

avalopssiat Assistancs

1,
'8 whien A"
witl 3} af~
iavalve

ML
siviny
feguively
she poer IS8 develop~
pant, ¥ sstending
assess 19 SRRy as
feaal flavel, in-
ersasing jaRaF=ia~
tansive piaduanies
and the Wes af ap~
prepriate seshanian
a7 spreading in-
FaaTRent ans fean
Eitins e anall

cant magnitude,

Yeou., Project sagtivities vill neot
be tuplemented iR sropleal lov
‘..‘. "

Mot applicable,

(1) The sell and wvater FTTILIALN
tien, 6sEss Foads RAiRLERAATS and
the farestry ganponents will pve~
vide 4divest paynens 18 Labherers
fer labkev iatensive vark wsilining
jasal Apprapriate tashaniesisn
(2) beth ascess saads BAiNLERARES
ganmiiiess and miaid prrigatie

graps will Be sstsabiiohed &

assliss Lhe geval peoay heip thes

seiveny 13) gural Guatenalians wil

puild theiry avn land teaFTasas

Sial iTFigatins systens, 8 wel

a8 Salatais Lhaid awh asens

saade, ol vith ths FEslataAREs @

GOG estensians agentis seshaissl




tOwWARS and rural
Areas, a4nd 1insuring
vide participacion

of the poear in the
benefits of develop~
BEAT OR & sustained
basis, weing the
APPrYOpTiate 0.8,
inatitutions, (2
help develop cooper~
Atives, espevially
by techmical assiast~
ance, to aAssint
FeFa: a3 uFbaz pesy
to help themselves
tovard Dbetter 1ife,
and othervise an~
courage demosranie
private and iegal
goveramnental iasti~
tetieonsy (31 suppars
the saif=halp of~
ferts of davelepiag
dountTias, (4) pre~
sete the partisipa~
tios of wvomer (a the
aationasl evanonies
of develeping soun~
tries and ths im-
provement of wvoaen's
status; and (§5) wnir
1iae and engowurage
Fegional eecperation
by develeping Foaunr
tries?

A ee, si%%_l£%_£‘
2 aes

the pFrejess it the
eritevia for the
sype of funds (funar
Sionsl aAsesunt)  Bes
iRy weea?

!ag zgi‘ Io’. is
SRPRASiIE A8 was oy

APPFAPTLaAte  Teshaailr
a9y lyslasively
snalier, LA T
ing, 1aday using

assistance and supervision; (1)
rural wvomen will participate |In
the planting and hayvesting eof
diversified gcrops On nev tervages
Arvigated fields and will partiei=
pate in the marketing of the pro~
duve Utilising community maia-
tained access roadsy (5) the an~
tioipated inoreased fars prodye~
tion cavsed from ilwproved soll and
vater gonservation and A0Gess
roads WAy enOONrage mOre  aotive
regional trads and coopearation
within t5s Centyal Assrican Ceomamsn
Markat (CACH),

Tes,



technologlies that
are generally BOST
appropriate for the
small farms, small
businesses, and
small incomes of the
poor)?

FAA Sev, 110 fal,

Will the recipient
gountry provide ac
least 15 of the
costs of cthe pro-
qram, projece, ar
aetiviny with e~
spect ta whiech the
4ssistance is to Dbe
furniaked for is the
iatger gost~aharing
requirement being
valved for a ‘rela-
tively least deavel~r
oped® counsry)?d

FAA fav, 110 (b,
Will 9rant eepital
ASsilatancss be dis-
bursed for projecs
over move than 3
yeags? If se, has
Jjussifioation satis-
fasetery te Coengress
besn wmade, and ef~
foarcts far other fi~
BARSLIAYg, OF 18 the

Fesipiens caunt Ty
*relatively leass
develaped*? i%,0,

2iaii. g defined B
egapiral prajecs as
*she LITAIATATLLY
sspansion, esquipping
aF altermarien of a
physiaal faleiiiny
ar Ffasilivies fir
aanded By AID dellay
Afaletance af L)
iess tham BiG0, 0098,
inginding Falased
4dvieary, Wapagerial

-

Yes,

Grs ¢t funds »ill not finance capi-
fal assistance,




and craining seyv-
ioes, and not under~
taken as part of a
project af & predom~

inancly technical
dFslazancs sharas=
‘.'.o

FAA  See., 122 Ib),
Boes  tha  aesivity
give reasonable

promiss of gontribdu~
$i89 %9 the develop~
aeat of sgonemie
FesUurges, OF t@ the
itagreass of produs~
tive gapacities and
geif suasaining soo-
AORIE FTaVER?

PAA Ses, 281 (b},
sseribe entent e
whleh pregran gegeg-
Sises the parsieviar
nends, desives, and
sapasities of the
peapis af she Soun~
EFYe Ntiiises the
gsasir’s intelleen~
tnal FREaNFEns e
SAERNTAge iassitu~
tienasl devalopuent,
aRd  suppsrts #ivid
sdusation and syaia-
ing I8 asiils  ye-
quired Far sffestive
PAFLIeiIpacian in
FAVEFARSAL piaFessss
aEseanial % asif-
FEvaFaREAl,

S, BMERIRALLEA AB

slnsien ol sapasinvy
of She FaNstEy e
FRBAYF AEs Laan, A% &

Yeu.

By providing the rural poor wvith
seans of inoveasing their incoms
through inoreased and diversified
Srope, aAnd Laproved aAgcess to mar~
kst it i# antivipated that the
rural pooar vwill not be as scononi~
gally nor physically iLsolated from
those resources as desoribed in
Seation 3081 (W), In additioes,
fural comnittess and coeperatives
sstablished 1o mailntaln roads and
davalap sini=lrrigation systans
will previde @ foundation for
reral Cfarmey participation in self
FeverAReAt,

Gustanals has denanstrated it
SAPARitY te Fepay s a4 tisely
Pasis all A 1.0, lvans,



reasonable rate of
interest:,

FAA Sec. 620 (4), Hot applicable.
If assistance is for
any productive oen-
terprise which will
Jompete vith v.s.
enterprises, is
there an Agresment
by the reciplent
country t0 prevent
export to the U.8,
of more than 208 of
the enterprine’s
annual preduction
during the life of
the loan?

SOCA of 198 Sec, ot applicable,
4 (g) an id), :
for MNicaragua, does
the loan agresnant
require that the
funds be used to the
BasimulE extent pos-
sible for the ii-
Yate ssctor? Does
the projeses provide
for sonitoring under

PAA Seo., 624 (9q)?

Bgonomie Suppers Fund

2rejess Criteris

AA

this assistance
promotes esannomie or
politieal stabll,-
ty? Yo the enNtant
possible, does is
reflisen the poliey
diredtions of FAA
Ssation 1037

lgh_u!- £3) (e,
wi agiintance
unday Ehis shaprey
be waed far wmila-

tary., ar  paraniii-
LAFy A0RiviNies?




FAA Seac., 534, will
ESY funds be used to
finance the cons~
truction of tha op-
saration or malnte~
nance of, or the
supplying of fuel
for, & nuclear fa-
cilicy? If s0, has
the PFresident gerti-
fied chat such use
of fundes Ls indips~-

pensadile to non=
proiiferacion ob~-
jectiven?

FAA See, 609, ir

gommoditien Are to
be granted so that
sale prooeeds will
deerue to the resip~
ler e CONRREY., have
fpecinl Agaount
{eounterpart) ar-
rangensnts Deen made?

Not applicable.

Hot applicable,




MINISTERIO DE
FINANZAS PUBLICAS

Gvalimasa & &

La Nueva Cuatemala,
6 de Junio de 158),

Sefior Ministro;

Mo es grato dirigirme a usted, para hacer referencia a sv
Nota No, S502.01408 de fecha 2) de mayo de 198), por medio de la
cual Bos informa sobre la necesidad de que la mmuu Ceneral de
Camisos ~DOC~, emprenda un Prograsa especifico de mantenimiento de
las obras ya :mmtm dentro del Flan de Construccidn de Cani-
nos Rurales con Mano de Obra Intensiva, cuyo componente podria ser
incarporado al Proyecto “Desarrello Agriceola del Altiplane®,

Sobre el particular, inforeo a usted que con fechs 2§ de
mayo do 158) se recibid del Rinisterio de Agricultura, Canaderia y
Alimstaciln, un documento que contisne los lineanientos generales
del Mroyecto *"Desarrolleo Agricola del Altiplang®, Dicho documento
na sido tradladado a la Secretaris Ceneral del Consejo Nacional de
Planificacidn Econdmica ~SECEFLAN. pare su andlisis y dictamen,

Este Ministerio comparte sy interds en que el Froyeclo sea
firasciado con fondos blandos de la Agencia para el Desarrollo Ine
termcional ~AID-, tan proato se reciba el estudio de factibilidad
del mismw ¥ se almﬁi 1a opiniba de 1a z:wuu. procederd a pre-
sestar 13 respectiiva solicitud de Préstano ante 1a Agencia mencio-
rals,

2in otro pu:ucuur. ne suscribo de usted con muesiras de
sl alla comsideracidn y deferengia,

|
H
P T—— - -

-....l

[ e ~
llh!: Cooy:__f.p A
Sefvw rinlstire de Comunleacionss,
' : - Necessary Action =227

Trasmporte y Chras Pinlicas
Coel, © lg. Bdgar Leane) Ortega Rivas

€.0,1 SECEFLAN, Oue Dm

&, Director de AID, e
SN L Date Rosted /5/:.! a;’ﬁ
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ANNEX E

CERTIFICATION PURSUAST TO
« 4

FOREIC 1981

i, Charles E, Costello, the principal officer of the Agency for International
Development in Cuatemala, certify that to the best of my knoviedge and bellef
Cuatemala possesses both the financial capability and buman resources to ef-

fectively maintaln and vtilise the ninl irrigetion system and soil coaserva~
tlon structures to be bullt the Highlands Agricultural Developmeant Preject,

The comstruction of this fafrastrecture will stimulate the grovih and expan-
#ilon of wo~farm activitlies in the Cuatemalan Righlands,

™his udgeesnt (s dased (n part on the fact that, slmilar Lrrigation and seoll
conservarion structures being bullt under tve curreatly active ALD loas pre-
1e¢ta have Deen salntalsed In vorking condition throuwgh efforts of the farmers
themselves with asslatance from Cuatemalan Ninlstry of Agriculture Extenslon

Agents

Pirecter
UBALD Cuatemals

(Mt} _ ,:9_—.—/013




ANNEX F (1)

SOCIAL SOUNDNESS ANALYSIS

T™he amalvsis glven la thils snnex L8 taken from a larger, sore
enconpassing report prepared for ALD entitled "RECIONAL DEVELOMMENT NISSION
REPORY" dated December 9, 198 whilch, addressed the social lapact and
¢oastraints of four developmental lomovations including land terracing, small
scale Lrrigation, lador intensive access roads, and foreatry projects, A
sumnary of the snalysis of these four sctivities is given below,

Bac ‘g found

Cuatemala’ s veatern Highlands 1s a regloa of rugged, sountainous
terraia, Is this reglon live 4 predominantly rural, agricultural populatioan

of mostiy Indians and rural Ladimesl’, The already high population
density*’ 13 further pressured By & population increase Lo an excess of

Ehree perceal per year. This has resulted (n & pattern of heavily eaploited
sountainside agriculture, With the good valley lands loag takea, farw
fanilies have been forced to fare Righer and higher on the forested souataln
slopes. They work this nev land three to five years, or somelines more, byt
the flelds are eventually lnpoverished due to the ervalon of the steep
BOuntaln slopes By Ihe Neavy rains, As the land becomes lncreasingly less

productive, the Tarmer abandons the site and clears a sev pateh of the
hillstde and the gycle begins again; destrvction of the hillslde cover leading
19 eventual erdslon and depletion of the topeall, Those sost lemediately
affected by the process effects are the rural poer of Cuatemala' s Highlands,
for they ave witerly dependent on succesaful agricultural esplottation, or
ihey are Forced Into the slums of Cuatenmala’ s malor citles,

Aa indian le one vho speabs some pan~Sispanic mother tongue, speaks
Spanish geserally vith ghoselegical and syatatie laterference from the
indigencus language, vears clothing whlch is distinctive (specially the
woRdn), 4ad adheres 10 suBeTive Eroup apecific domestic, soclal and
religious patterss, A Ladins, (w contrast, speaks asccent~free Spanish as
sale (ur dominant) language, wears western style clothing, and adheres to
the generalised Rispanle domestic, social avd relliglows 1nstitutlons
relevant ihresgheut Latia Aserica,

Froject area papulation Lls 9] pereoans per square bilonster, or §5)
peFasas peif squaie alle,
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To address these urgent and difficult conditions, Cuatemalan agricultural
extension agents, vith techalcal and financlal sssistance from AlD, have begua
a systes of labor lntensive techalcally appropriate laterventions involving
rural people, that effectively laprove natural resource sanagesent and
increase the value and productivity of the small farwer's land,

1. 5 Co vationi

The technology to accomplish the project is simple and can be applied
by tha farmers vho use oaly tve toolsi the hoe, vhich they geserally have 1a
every household, and a simple leveling device conslsting of three aticks or
other native wateriales tied together firnly ia the shape of a capital "A" from
vhase apex hangs & plumd bod of string and & rock, BStartiang at the tep of his
field, the farser uses the level to deternine the width and leagth of an area
Lo e terraced, Then he resoves and stores the topsoll from & ssall pateh,
After the patch has been encavated (o a level condition, the tepsoil t»
replaced by taking it from the next pateh 1o be excavated, The process (s
repeated watll & single terrace 1o completed, The farser then lays out a sev
area fust belov the completed terrace, and repeats the procedure uatll his
land 18 completely terraced, The terrace walls are sodded vith grass plugs,
and the terrace surface 1s planted elther with traditional subsiateace crops
(corn and beans) or cash creps,

Tervacing 1s highly lader iatensive, For these Tarmers, & standard
days lader consiets 1a hand hoeing & single “cuerda”™ (appronisetely 430
#.7), Terracing the same sise pateh By contrast, requires sevea or sight
days lader, Tor many rural farsers, vhose sargin of econonlc enlstence 1o
entresely precarious, the difference betwean one day of laber and sight s &
single plece of land is considerable, for the farmers would ordinariy sell
thelr laber and with the wages, buy core and beans (o feed thelr fanilies, To
seet this need, ALD funds will be wsed 10 conpeasate the farmers for the satra
laber time 8o that the poor 4o not suffer hunger 1n the one tine process of
converting his flelds frow rav slopes 1ate stable terraces, DICESA
adninistars the mosetary asslstance and varies paysents acearding o the
diffieulty of the tash deternined by the steapness of the slope sall type, and
the degres of peasant’' s paverty, The average fervacing cost 1s estimated at
Q1% and Q20 per “ewerda” ar Q330 1o QA0 per tectare, Faynesis ars sade o9
the conpletion of the measured waltes of terracing, This ¢ost 18 & o tine
enly espense for each walt of land, Paymeants vill be weed 10 encourage
farmers to adopt sall conservatlion neasures In areas vhere sweh pracilces do
mol preseatly enlet, Past csuperience has shawn 1hal when this practice Is
woed, the total arsa of land volng tonservatlon practices will be espanded
witheut ihe woe of payneats by 15 pereent.

. fsciecegesenis ispagl

All svidence Indicates 1hat fevvracing substantially Indrnases
sirievitural produwntins, Based on reparis from agrisvituial techalilans
warking o8 the pradect, the lrereased corm production oa terraced Lland Ls
sppreninately 1800 aver watervaced land, for wheat QIR for potatoss 01, amd
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for beans %L . The small rural farmers vho have terraced their land are
glearly avare of the production lacreases, though In less exact terms, A
spio~off beneflit of terracing 1s the highly nutricious grass that 1s growva oa
the terrace valls to stabdilive them and protect them from ervsion, The grase
provides feed for a farwmer' s livestoch, Thare are indeed more catlle aacag

Alternatively, the grass 1s cul a8 a cash crop, The farmers secure one
cutcing of grass evely twe of three sonths, vorth approsisately Q5-08 per
cuerda per cutting, MNarvesting requires 20 sore thas one (0 fwe hours of
labor, This |s & considerable sum 1n & rejion vhere Lve dollars per day 1s
the common farm vage. The tecreaved agricultural produccion is due to (he
abiilty of the terraces to retalm wolsture, The terraces slope back to the
nill slightly so that ratovater that falls on a given terrace 1s retained
yntil 1t seeps into the terrace s0il, This clearly results 1o aore retained
ground selsture, and as a resvit, In wore vigorous and produciive crops |
Evidence indicates (Rat even vithovut svppleneatary irrigaclion, farsers can
grov potatoes and ather vegetables, sad that they can get more than one crop
af these pev year,

Sat anly does the terracing imcrease agricultural producties,
byl 1t also decresses divect agricultural production costs, Commervial
fertilisers appited to the fleld do nat guichly lesch out of the soil, Thus,
farsers repart a reduction 1a the need for purchasiag connercial fertillger,

ia addiclion, the grass harvested from the terrace vall 18 vavally fed te cows

or ather saimals, This, 18 turs, produces 4 greater quantity of organie
fertillzer which 18 thea returned (o the tarraces by the farmer, resuiting ia
fleber soll and 4 further reductlon 1n the need for chemical Ffertiilaers,
Fiaally, since the terracing stabilipes the land and wakes 1T more productiive,
(e farmer L3 ech less Likely to ohife to nev flelds, Thus he saves (he cost

af spening w=v Land 95 the hillsldes,

This entire gfocess af incrsssed produiiion aid Teduied fosl
decidedly lacresses the valewe of the land to the farmers, They are very swih
aware of the labar (hey have (avestad (a fervacing and the prodeities
(acreases, A given sewatais slope (hat 18 the past night have been depletied
in four @ ten yeare 1o aov recagalied a8 & ssardepreciating sssel,
Furttermare, the Inifedse 1a produdcilon reduces farner ¢ thae aesd 10 nigrate
far temparary wage ladir, This sigration has (raditionaliy een 16 (he
plantatios sgricultural avess of Cuatenala' s Faelfte Connt, There the
BigFants work 1a the coffee, suger cane and cotten Flalds and are sapased 15
poar Living ieaditisns, laadegeate health facilitties and trepleal dlsedses,

Agari frem the lamediate benefife (o Ihe Fuidl faruer, the
eaiire pioceas af tefradlag stabiilses 4nd conserves Ralfuial fesaufses (hat
aFe eFwital Tor t1he Llvelinaecd of the rurFdl Ppapelalins Is (Se prelect fegios
aid favF afy Ihe (oualTy Ia geaedal, BSall Loss I8 (he felvaced aveas 1o
greatly vedwiad, pfeaerving 1518 precives and extvenely Linited Fesovics af

i 'gl[_a_rr__z_in_!"_ " i‘f“ﬁ!‘!_‘f_ ie _"‘f'i_"'_i » BICESA (98]
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the farmer, With reduced vater rva~off from the hillaldes, there Lla ledas
likelyhood of flooding, Thus, water reteation on the tervace results ia
taproved walershed mansgesent that directly affects communities dova the
mountaln, previding & greater volume of more usable vater Chroughout the year,
Fimally, the terracing systes reduces the destruction of forest and natural
nill cover by sininizing the need 1o open nev flelds as & result of ereslon
and depletion of the old flelds, Aa (mportant factor 1s that there 14 @
tensideradble spread effect, Se far, DICESA officials have located
Approsimately one hectare of cooperative self~financed tervacing for each
hree hectares directly stimulated by DICESA/ALID, This reduces the cost of
terracing frem QI30-0480 per hectare to QI80-0150 per hectare, Moreover, this
figure oaly reflects those flelds that have been casually found by DICESA (a
the process of thely serving asslsted farsers, Other flelds have prodably
teen terraced using the simpie techaology, 1a locatlons vhere DICESA eofficials
have W8l Seen,

Apart from the lemediate econoalc denefits (o the small farmer,
and the loag term conservation effect, past and future tervaciag vwill have
sigaificant soclal effects, by reducing the aeed for migration, Both Ladise
and ladion rursl farsers recelve social besefits, though they differ becaves
of the migration patterns, Ia fanilles, the nan tends 1o nigrate
slone, Past research By anthropalogiofns sugigests that such algration eften
results 1 family dlarvption, 46 the nea nay take up nev soclal and senval
relatioaships 1a the reglon vhere they work, Dhwa, for ladines, terracing nay
well result In 4 somevhat lessened rate of Ffanily disrvption and herely
reduce soevial (he stvesses (hls problen placed on vonen and ehildres,
Aneng the lndians, the tendency 15 of vhale fanilies 1o algrate, Fanily
slgratien, however, conslderably disrupis the educatlos of chlldres and has
gentributed (o the lov level of 1adien Litevecy, Consequently, tervacing
gaairitvtes somavhal (8 Llapieoved (adlen sdutatles,

Batably, farmers (avelved with DICESA afficlale have galaed o
considerable raspedt far the OO0 and for the services 1§ provides, Iadians
have traditionally tenlated thenceives and have beea fearful of goveraseat and
siber offlatal sotacts, Thelr sev appreciation of the COC wiil have
conatderable slgnlfisance 18 the developuent of 4 palitically stabie rural
afes, Fisally, the sveten of terracing #nd 1he csatlension education That goes
with 11 tavelves e sntire fanlly 18 16e lapiavensai of (apariaat piadeiilea
Fesesmies and develsps & sense af conssrvatlion pride,

B, Beseficiasiess

The primery teacfiilaries will be sver 18,000 srural familles,
for 11 1o the famiiy Land that L3 iapraved 18 (he piaceds, Clearly, e
ponasmie bensfite 4o 1o (he Fanlly 2 & vhale, Nareaver, (he social beaefits,
gapedlaliy of conigny with DICESA affiatals, alae gons 1@ 158 family as 2
whaie, for baabhend, wife, and chlidrea togeiter ave aften Iaveivmd iR the
faront and sonstrwition of the teiveces, GI0ESA trins 1o stinciaie abows §
cwerdas of tarracing por Fondly, Thes, spprasimaiely Four familics, o J5-J0
peaple are affecisd par Rectare &t & eost of Q73100 pay fanily, of Q) puy
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persen, Indirectly, the eativre nation benefits from reduced iacurdion on the
forest, Llaproved vatershed, and reteation of the soll resources necessary for
¢oatisued fTood production vithis the couaLlry.,

g, l‘ar(;ciulue

The primary participants coasist of vhele fanilies from both
Ladine and Indlan ethale background, 5ius DICESA cxtension ageats,

d. Sacio=e 1 Cea & Selutlons:

Because the secial walt lavelved (a t(he tervaciag preoject is the
individual famiiy, DICESA officials secure relatively casy participatios and
acceplance, Horeaver, DICESA officials are swecessfully walng radie
proadeasts and sther Torms of public compueications 1o pass (helr meisaje nare
videly, These drosdcasts are oftea doane ia the local Iadlan language by the
sgricultaral sssistants xwg_gg}_q) Bired to work vwith the esteasion
agests as ruifal village covaterparts, £ 19 estinated that the terrecing
PIogram Bay b mere acceptadle and successful 1n Indian rural areas rather
tham i Ladinme rural hamlets, This 18 becaves the extrenely heavy hand laber
iaput goes against "he Ladine cultural preference for save shilled, less
Ranual activitles,

Bo adverse effects were detectable 1n the terracing projest,
Sives the amall landhaldings the corn and tmans deficit of most of tie
families and of the couatry a4s & vhale, there (s ne posaiblliity of
gversuppliying 1he carn and Seans sarbkel,

- M | Szale & ]

¢ Bachpresed

Withia the Higulands of westers Cuatenala the sharp divisies
eiveen ralay seases (MayOctaber) and dry seasen (Bavedpril) severely
gansiralas agrlowiteral praducilion by Linlting 1he farmeis (e wie @Top 3
jear. This pioblen 1o esadderhated oF the velatively shart malstuie feicniion
period of the soll and fost runeff due (o planiing o5 steep Rilleldes,

». ';““i‘_!_i !gigue.

A BIAl LFrigation syeles iansists of & growp farmed of Seiween
19 ta o0 snall farmers, These farmmers caaivibuie all labey, 4ad woe OOC
Misdetsy of Agriculivie peroasnael saly For teabalasl and design svaioianis, A
Erpleal minl Ievigatios spulen woes & pedeanial sifesn 48 @ wiier sawrie, Tie
waler s diveited (80s & sateh Bacis of abiel | sobis aelef dapaiity and
pasduifad by pravity IhFeegs FOC Slpe B0 T8 areas 19 we JirFigeted. Lateral
P tublag of smaller sise 1o sngiopad (9 dlvedt i0e vwaler i0 (5@ lands of
thase farsess sarilalpating 1o t0e speten, Fisal 1rvigatiios 16 dane hiawgh
ihe wae of padtables spilabisre 57 15 sode casns, Beiely by gordes feee, e
GO0 geseidas Tinaaaial assistanae 19 (he Lasgel growp a1 faverable sales fag

=N




the purchase of saterials needed for the constryction aof the vater delivery
systesm as well as thelr irrigation hoses and sprinkiers,

¢ $2sial aod Econenic Impect

la general, the tapact of the ainl Lrrigation has beea highly
successful 1m Soth lacressed agricultural production, reduction of risk, and
ia social sccepiance, The introduciion of & dependsble irrigeilon ayeiea
enables (he served farmers 1o estract at least tve, oftea three, and sonstines
four Barvests annvally from the Lrvigated land, Formerly, they were lismited
e enly one harvest, This sore lateasiwe cropplag requires sore hunas laber
per walt of land, which provides added eaploynest and encovrages (0o nall
farmer 1o remals 18 the area, His estrs laber 1s revarded by previdiag his
vith the oppertunliy 1o diversify and plaat other types of crops, rather thaa
the fraditional covm and beans, This sliwation coanstvasts sharply with the
condition of mest farsers ia the project ares vho have Insuffistest laad te
sdequately Teed and support the cash needs of (helr fanllies, BSuch farmers
Bave tradicionally been forved 1o aijgrete (9 (he wabealthy lovliad areas ia
search of seasenal wage ladar, Undev lrrigation, sereever, sone farmers have
esperionced less need of entensive vage aigration slince (helr addltional cash
seeds ate derived from 1he sale of secand and thipd crepe, HNarsaver, the
change 1o vegetable farming contributes 10 & aore diversifled diet ik withia
the Tarmer & fanily and thyougieul (he commealtly .,

Indirvect benelfies Incinde year-vound vegetable avallabilley In
the local sarsst reglos, resuiting 18 dlel earichmeat, MNoreaver, durfing
pretect deslga, consirveilon, and fallowwp, farmers received additional
valeable iaformation from the agriceiteral ssieation agente, Far ssanpis,
farsers have agread i9 ConairTeti Terrfaces and eaglor siterd aoll coaservailem
teihalgues 48 & CORdITIon of participation 1o the Lovigation pivjects, Thes,
valuable farsaeing has Sees sstended af sinissl soet, Fiaally, weaes (8 hess
bbeseha lde are geasrally pesitively affedtied a8 1hay camnealy Feceive cash
prafice divecily and velnvest Thea I8 foadetufifs and sther regulred geeds,
Thes, Bois female laderd o8 (8e vegelfadle eraps, and fetale gonerated aaitet
Prafiss soniviteie 10 a8 elevated stales 18 & nale sentared sndilety,

Sere appear 15 b8 20 ldeatifiabie adversely affectied growps,
e vaiel sted vould fave Sees vasied 15 vhuted slfedns, 4ad 15 Al & sowiie
af contentlion, Mial 1riigeiies prajecis pretebly Isiradeie pFice and salss
conpetilileon wlih 1he vegeiabiec praduiars of 1he Towns of Jemiil add Alaelongs,
fod Iadien iowne 1hat Save long twen specialiofs In vegeiabie piaduciion Wy
dlieh fivigation amiteds,

r _ . is

The farm Tonliles Sivghi wades Lasigailon ave (he aeei dlress
esaficiories, On aveiage, & oral Torm Tanily sonatens of T peresas, whics
whually Inalude fhe parenis ond i%alF cRildres and By oo lailade @
sulviving sldesily pareatl af fhe fmed cowple, & desgtieitiaclaw, and &
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grandehild or twe, It 1w estimated that 3) small Lrrigation aystens vill be
constructed whlch vill denefit aver 2,000 fare familles,

3, Fa < nt

Farticipants vwill be farmers vho construct and saintain the
watler delivery systens, Ihere have been no significant difficuities in
securing waier righis and vaie7 casemenis 1o daie, FTarmers and agrlesliwial
pfficials have cooperated well, [t should be enphasised that DICESA amd
DICESEFE (Cuatemalan Agricultural Crop Eutension Service) reglonal officials
nave 4 Bigh degree of techalcal shill and have delivered these shills 1o the
rural farwers witlh esenplary dedication,

fased on past evperience, 11 is espectied thal tRis project will
encounter e social o culiural iopedinents snong clther the Ladine or the
indian ethaic populations, Perhaps oae Msasure of Lhe peasant Interest ia
past similar sctivities 18 18at they have been willing (o donate thelr ladber
18 the constyuctilion of small lrrigaties systens and (o espand sall
canservalion measures vithost soclal cost payeestis, The margin of econsmie
eslatence of these Iadivideais should 1a Fact force noast 1o sell their laber
elsevhere. They Rave ailee been willing to suffer teapavary foad shartages,
ia sae sase, neabers of & cooparative formed & food peal 19 tide aver the
poaTest PaTIicipants during 1he constisciion phase of a small lrrigatios
preledt,

A sunber of the participating fammers Tepart (hatl In areas vwils
several meaihy nial fivigation prelects the local sartets Bave hedane
saturatied vith vegetable prodece, 45 a Tesull, 18 saue Cases Prices Rave
drepped 1o the pelet that farmers are, guite Tatloaally, Feturning (9 Lie
traditionsl creps of coars and Seans, This, Thaough, Iacreases the difflcniny
eith which 1he 1oaas cam be sepald, and 1t partially defeats the puipose For
which The srstans weie iastalled 18 = diverslfy creps and lniredse e
Progaiiian af caak aiejpas.

dives the evidenie of sddaslonsl lodal marketl satuieiion I8 (ke
FEsE WhETs Sevefa) Past 1FFigaties prefectis Save teen fianasced, foluie
pratect floancing should b ilaked 15 a5 ssecsanent of 1he Sartel situatlos
Vithens a5 ssssind setler for Ris aevw ciops of & falr price, ihe fareer will
Feture Ris lands 1o the iraditional crepe of corm 4ad Beans, Fatll sech tine
a8 G0N diveitly addresses (he aarbeilng prebles, and elihed sduiates 1he Fural
Farmeis o8 marseiing pessibiiiites, o7 siinslates & seicesalnl sarieilng
(afrastinituie, aov LITigatlas PHelecis ahovid be darelfully dlanviteiesd,
Siaee the core oad Beens dlei 16 Felativeiy Realiny, and slsce Coatenala mual
lagw it (hase pivdeils 19 sailafy faed saads wiifls 18 il iy, wizal
(FFlgetion Halecis shonid aet e geasiralised (hronghont he Righlanis waless
I0 R b shewn T840 Ehe LPFigeiion piejecis awificieatiy Iairsass (he
Produiiion of sars and Seans (ebewe Ihat pravided BF (he chwaped ond sinples
Seaas of jediaciag alese)l, &5 (5aE 158 L5aa8 48 P& SioaaBlcaliy TEpald 25 1ha
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pasis of corn and deans production alone, AlID flpanced Lrvigation projects
should de quite widely dlopersed vithin the project avea. For the preseant,
given the heavy vegetable production of Alselonga and Zuall, Lt would probatly
20t b advisable 1o establiah any Lrrigation profects 1a the Quezaitenange
valley area, Civen the evidence of market saturation ia the department of San
Marcos, nev installatione should de planned there with cavtion, Oa the other
nand, v as 82t (@ lose the somentum of ainl irrigation techalcal teams,
appropriately distviduted projects la Buehuetenango and £l Quiche are

encouraged,

Fart of the marketing probles will be resalved by addressing the
tssue of C(rassportatlion costs, At preseat 1t Lo expensive for the farmer o
save 4 saall quantity of produce teo 4 dlstant sartet, This readers his
product noa~cospetitive, and Linits im 10 & local marketplace, Hovever, some
alal Lrvigation groups conceatrate their shipmeats i1nte & full treckiosd amd
thad Rire 4 lozal truek 1o seve thelyr prodece (0 Barset,

Finally, if iaproved seeds are developed or are avallable, or if
piher farming techaljues ave Introduced that peruit twe crops of cars per
year, thes minl irrigetion should be stimslated vithout concera for sarketing
leswes,

p_['_an_ult!;u

For sath Sﬁ}_ﬂ and Indians, fivewosd (1s8a) s the principal fuel
for cosbing, Fay (he mest part, howses are totally vaheated, the Litches
fives delng located aften in & separate ballding 1o aveld flive hagard (o the
Rala sirwaiyre and snobe (TTIIALL9M 10 (he Indabitants, Sevechalds depending
o firevead comealy ers (he coshfires oa the grouad, suppirting (he foaking
peis aved the five 5y Fesilag then o8 Lthiee wallerball sised siones,
Alternatively, they ralse (he (hiee Foiks up o8is & sand covered wied fable aF
clay platfare, Sene familles, sest aftes 15 foves, dave placed & netal plale
svel & Talsed fipspiy,

Fav the (ababltants, the coseniial natier 1o 1hat thess Losking
§ltes are cheap 1o Bulld, Flaclag 186 iwlders o8 (he Floar costs natning)
Falsing the Fire oaie & table caols snmeviatl aafe buf 16 quile aadest 13 a8y
evesti. Thus the inlilal sost wabes 181s farm of cosking ativraciive , whils
Fivewnad cost Lo programmed 1810 the veebly Wdget. The alteinaiive of &
bevesens oF & LF gas stove entalls 38 weilsy sgual 10 1w weskhs 16 oie aeaih
of salary far & vrural famer,

ia addities, gos perctiases ssieed wand coels geawially, Beaie,
filrevond casking 18 fevialn 1o venals denlnsal, A1 piesens, 800 of ail
Sesienalen havsetalds (98] 1o the prafect reglon) oo Tlievwaad Taf fosl, whiis
830 af all fiiswiand woed 18 Lestenala 18 Far conbing compared 19 371 of wead
batued for indesivial prodeciiosd Finally, of all vood wond 1o Cuatenals
for aay surpese, Y0 (& Sursedl’ . Wolsiplyiag these Flgeies iogetteyr, 75,71
of all wound woed 1o Guaionals Toy any peipose 1o Suined 15 domeails sowk Flies




b, Socleo=economaic lapact

The evaluation team anticipated that & reforestation project
would tepact upoa the reglons population in the folloving vays

1) Delt reforesting oa sunlcipal lands, for subsequent
firevood uie would Rave a favorable soclal and econoalc impact on househa ld
econonies and on the stadilizaten of mynicipal resources,

1) Fuelveod cultivatioa on the boundaries of famer' s land
should conserve costs as well a8 resources, pravidad |t does mol cavse a

shading prodles on the farser s crop lands.

J) Firevood avallabdble on the farm vould relieve sasy voaea and
children of the (ine consuming tashk of gathering brushfall Tireveod or
transperting froe the Billeldes firevood cut by bushbands, In additien, this
would asslst vimea by reduciag & frequeat drals from thelr linited cooking
purse, cut of vhich they are obligated to cook for and feed the fanily,

g, uuncuncl_

Appronimately 200,000 iadividuals will be benefited from these
forestry astivities, Clearly, viih 9ol of the project regloa’s havsehalds
dependent aa fuelvead, and vell over 808 of the regioas bausshalds rural, the
CouBtry 45 4 viale will Sesefit through the preservatios of forsst resowries,
sid Ihe conservation of sell asnd vater supplies,

a4, r £ al s

1) Far tndivideal land fualvead plantiags along beundaries,
refal famiiles throughout the Rignlands would participate, individually, vt
techal tal ssslstanie from DICESA ar INAFOM,

1) Far menicipal level effovis 1o develop Selt refarssiation
sad fuelvead svpplies, IDAFOR veuld deal wiih enilve conbenlities (RFosgh thely
slected wealelpal leadershlp, Selected communities throvghaut the Righlands
would Jela 18 (he pFejest,

3 I s etimated 1hat aver o0, 000 yural familles will Sesefin
from (5@ aeiivitlies wadeiiaban wadal This subcanpeneat .

Foslvond and Alteinative Baergy Sowives, ROKAF Preject Papers, August 16,
§979, P, 20=11).

Epvireasenial Feaflie of Cuatenala, Way 1981, F, w0,
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; The purpose of the reforestation activity 1e to assure a long
e, prefitadle supply of fuelvood for the Highlands population at prices
whish will ser sffect » vreduction in thelir net (ncomes, The objectives of

RS SSTAVILY ave [ai

» Minimise deforestation in the Highlands as a result of
fusliveod assumption,

= Deternine the feasnibility of private reforestation
actiivities,

= Provide enploynent opportunlities 1a the communities vhere
reforsstation 1s taking place,

in arder 1o inplenent the project activities as described ia the
Bady of 1he Prodect Paper, 1t will be secessary 1o vork at the commualtly and
tadividual levels, The folleowing should be taken iate conslderation at these

disttast levels:

) Cammeally level

in Indies hanlets, INAFOR should vislt the hanlet W
iadividualily In their homes, aad saplala the grean, This will t

Sime 9 TRIsk ihe leswe through and gals public swppert, AL the £
saeni il DRAFOR shauld sake an awdleviswal preseatation (e hanlet couaclile, ia
idiise Maalets, the sndioviensl sateriale should be pressated Ia the hanlst
Saret & home FLFet, 19 secure Ais awtherity o baching, thes to the ladine
saniet sowncil. Let 1he peepls discwss the lasue after the inarom
prrseniation of pletures and resnlis from other communitics that have the
fivewsnd proties snd sev have 4 grewing stenc of trees and after they have
seas i5e scanemic flgures o2 1he waad cosis 18 e saved,

§)  iadividesl Level Farw Reforesistiss

fadividusie should be tanaht 1o plant and care far trees oa
SAMLE Swe PEEREITF. Tee The aleve precedures 9 secure peblic vieviag of
jadividual refasestation fochalgues, o0 TRt Bass teaching con be scconpiiohed,

Toaln INAFOR extension ageats and wis ALD seney 18 swiply
shas with ssdiovionel setarials, (ondioviosals ave vasy aliradilve s the
peepia), o5 TR0 TReF can deneast aie The aedd Far Bath commenity
sefasnaiation and Iadividesl tres plosting. Beaeasivsate (el & frees ploanied
SEERE SRe TP P Al Barvesiad wEIS aRe Sev Plasiing pev Fead
Padefintonds. Sloea & o045 Foar gowih 1o Tlrewead sateriiy, (fer ihe
Speiias), and & (hies week Firewnad sepply Trom sach tres, 100 trees

SPRls the Tarmed & seeds withows seed of Fetuie deforssiation, pravidesd
PLASIIAgs abe Bade af sach suiiing. IF ties sweienip senid
sffustivnly sevhnd, then good gualiny Flrownnd frees coul? b planied o5 fead
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boundaries (except for corner sarkers)., Fresumably ovners would alternate
ovned trees or possess all the trees on one side of the centerpont of each
poundary. Such boundary trees would also provide valuable vindbreak, for the
shallov rooted native corn is prone to vind damage, and the trees would also
provide additional eroston control, (Care must be taken to ascertain f
boundary firevood trees would cause shade probleas for adjoining allpa plots,

or soll changes),

&, Rural Access Roads

4, iaqe-lconnig hgu!a

Bural farsers iatervieved during the development of the Reglonal
Development Nission Report indicated that rural access roads faclilitated the
export of thelr agricultural produce and reduced the transportation coest of
thelr product to market, T™he presence of the roads alloved thea the
opportuaity of producing crops of greater cash value and facilitated the
delivery of needed goods from sarket centers,

Bural farmers also enphasise thelr greater access Lo Bubefovs
government services, Foresost among these are health benefits, The farmers

recognise that the roads allov energency sedlical trancportation and pernit
government health agents to bring to the villages regular insoculations and
sedical estension sducation, Other agencles of the COC swch & agriculiural
extenslon agents and forestry offtclale, are vere able o deliver additional
services and supervise prejects with greater facilivy, In ehart, rural acecan
rosds 18 perhaps one of the sost laportant Flrst steps In the davelopment
process, fer they Sriag vwith thes nany gollateral services and open
slgaificant aev sppertualties,

Of a sere lamedlate sature, the process of Toad maintenancs
iajecte funds divectiy 1ata the Fural commwaliiss slice the Foads are
sslstalned with a8 eaphasis o (he woe of patd local lawr, This will have &
stgnificant Iapect o8 (hass enpioyed wadel (he pragies, During the pioject
31,687,000 vill be patd far 403,000 asan deys of lader, As I8 (he densiiwiios
ghase of the Aisoss Beade Frogres, werk will be dlsivibetied (Rivughoni
commenitios, Creve work far twe veak peflode afted wRiih & diffesent ciew Lo
selestad. I8 addition 16 save videly dlatvibeting vage Denefits sgrianitural
silivities aie aat algalficaniiy inisivtepied,

b Beasfitissies

Toe Sesefictaries will %o (hose pecpie Liviag wilhis fhe aies of
iafivenie of sach sicess vaad, Derlag t8e Flsed pear of i%e aidess vads
sslatenanss Pragian shes 300 sliometess will be Beiatalsed abes 37,000
wasfictaries will sader woil asiadaland seads. This w11l isaisase 5 240,500
Fudal Ladabitanis S She FUFEN paas of 108 B4 deis olea §,200 RiioReinis #iis
e aRded da@edl Beladeseses
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¢, FParticipants

There vill be twe types of participants vithin the proposed
salntenance program, Active participants will supply labor and recelve
payment for their work efforts. During the life of the project 405,000 man
days of labor will be required at a total payment of #1,687,000, Inactive
participants are those individuals livicg vithin the area of influence of the
roads who will reap secio~economic benefits from the vell salantained roads,
but will net participate directly ia the road malntenance plan,

d, uuu-np_,ux Coastraints and Selutions

The beneficiaries of the Access Roads Component are small farm
ovners., sainly Indiang, who live in the Highlands where access roads have been
previously constructed or vill be constructed during the proposed project., Ia
Guatesals these Highland Indians occupy the lowest soclo~econmomic strata, One
of the mais coatributors to this situation Is that because of the difficulry
of travel in the souatainous Highland terrala, ladian growpe leelated froe
each ather have, aver time, developed 1) differeat dialects, Separated from
the lovlands, they have nat learned Spanish, This isolation, the sumerous
dialects and the lach of hnoviedge of the Spanieh language dave reduced
educational eppertunities for iadlans further preventiang thelr econasic,
soclal and pelitical participation outalde of the Highlands, Becoves of this
and other cultural diiferences, 11 has often been difficult for geserslly
sen-lndlan geveramest verbers 1o (ntraduce sev techaology I8 the Highlands,

This 1o ot espedted 10 e a sigaificaat prebles for the
propesed pioject since the DOC nas effectively lnplessated sinliar projects in
the past willlsiag esteasion sgents and proscters fralned 1o commualily
developmest (eshalques The propeced praject will wtiiiss (he sanme fleid
tested estension teahaslogy vaille besefitting from the ssperience of naay of
the sane fleld tralaed cstenslon perfeannel,

Current saperlenie Mas denensiraled 15a1 Preledis suib as (he
Bural Mcess Raads Frogran have lspraved Iadlan percepiions of governnest
catension werkers, Thess PFejecis are thowghi 19 have bess sffeciive feisves
shey lavelved the fndisn conmmiiios 18 declelons saaceralag the planaed
istervestione, Access Foads, Tor csanple, are inltlated saly after Feguest
for swih reads From 1aieresied comnaitiios, PFroneisis 1hes visll lhe
commil flas 19 dlasees 1he raads, and commeally couniitiees are farmed 1s Baip
1% the srgenissiion of commealiy padtlaipaiion. Thess commitioes, glsdied Wy
the sommenities, seless Beih lecel Wit sreve aad lasal Faremes For e
cassipuiiing  This ersten has verted sell samsgh 19 pradeds 830 Rilomwisie
paads ave, 1he feat ols peade, The sane cammiitess will partisipaie a ihe
shganlsation of commaiiy pafiisipmiien fos soad aelniesssce, Ther will
shinct lesal send selatansace shons and Losal Tadenes 48 Wil &0 phwside g
sanisnl of ssluisasies faad 1asis. &8 15 The SR Fuel ias pheae of iha
pragtan, the Lecal fosmnas olil Aed SRlF Supeivies Beisdeasics siowe Bt siil
gravtde a6 st iag of wis peifammed e ihe BRE For enibed periail

-
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Ose problem that wvas not forseen under the Rural Access Road
Program was that after construction, roads vere not well saintained. The
assuaption vas that communities vould maintain roads vithout payseat for their
labor because of perceived benefits of the rosd to the comsunity. However,
comsunity sesbers vould not accept individual responsibility to vork on the
roads since many people who used the roads had neo responsibiliity to maintaln
thes, Further, the workers believed that road salntenance is a proper
responsibiliity of governmest, Taking this iato accouat, the proposed project
vill provide vages for vork performed, It is pelieved that this will assure
community participation as it did under the construction phases of the progras.

Maintalned access roads asllov contisvous coatact vith ssardy
communities by both Indlan medn and vomen a8 goods are trapsported for sale ac
markets and agricultursl inputs purchased, In tine, this iscreased contacs
should previde the iaceative and the eppertuaity for Indians to learn
Spanish, This ia turs vill assist Indlan participation in the sconomic,
social and pelitical salnstiean of Cuatemals,

It 1s ispartant to poist ol that these roads cas oaly pravids
socia—econonic benefits tf thay are not slloved 1o deteriorate, Curveat e
estinates are, Lhat @a the aversge, unsalatalaed yoads deteriorate Lo the
pelat vhere Lhey Bust be conpletely reconstructed after five years, Thus,
easih yoar of deterisretion reduces read wiillisatien and reduces benefits
sccardingly, Eatession and health service must geasrally be carried ot aver
time 19 sffectively reinforce the tranafer of techmalogy. The epportwaity for
this reiaforcenent is greatly reduced ¥ deteriarating reads wvhich fasast

handle satarised ivaffie,

B RS
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A. Project Budget and Disbursement Plan

The prope 4 total cosi of the project 1o §14,.782 nillion, AlD's
gontribution will comprise 60,.9% of the total project budget and vill consiut
of §1.9 million tn grant funds and §7.5 silliion in loan funds for & total
toput of §9.0 million, The remaintag )9.1% of the budget or $5.782 nillion
will be contributed by the Coverament of Cuatesmala,

™e project life 1o estimated to start August 1, 198), and end on
Septeadber 30, 1988, for & total of 5 years, It 18 projected that 100X of the
1oan and grant funde contridbuted by AID will be obligated early In the 4th
quarter of 7Y 198),

The Access Roads Malntenance Conponent vill require §7.612 nillloan,
Of tats amount 30,62 will be AID funded watng §).635 niliton of loan funds ond
the bdalance of $200,000 from grant funds, The remalning 49,31 (83,573
millien) will be & countarpart contritution of the GOC,

The Natural Besources Conponent requives §6,143 nillion, AID will
fund 671 of this componeat; 33,78 will be loan funded and 13,33 vill be graat
funded,

The remaining 6,91 of project coets relate (o contingencies, svdits,
evaluatlon, and baseline survey, Thess costs, totaling §845,000, will be
1008 AID funded with all ftens escept the §3545,000 contingency Lten being
grant feaded,

Table i1, m%%iﬁg. gives a breakout of
#il @6als By cmpensal, suive @ ol L g as efelga eschange/local curreany

porLinss,
: 149 St L i 30s
: 340 i.438 s .40
. 140 §.048 f.eaf e
H sl __ 133 §,.794 3,386
TeRak LA indile Aesdic PO

’a




Table H.‘Cuqa i1
Sussary Fisameclal Flam 8y C anent

(Resumen de nanclero pol’__k.olpaunu)

USALD
Yoreign  Local

Exchange Currency Total coc Total
(FX)(8) (LL)(Q)
1. Loan Spululo]

a ter
Management
(Administracion de
Suelos ¥y Agua) %0 .43 3,000 1,087 « 887
Forestry
(Reforestacion) il i8] 300 158 458
Access Boads
(Caninas de Accesa) .2.801 1.054 ).633 3.137 1.412
Contingencles
(lmprevistos) 293 3150 543 - 345
- Subetal 3,355 &, 081 1,500 5,187 3

i1, Gran (Donacies)

Aciess Roads
Techalcal Asslstance
(Caninas de Adcese : ! _
Aststencla Tecalea) 8.0 ol 620 - 420
Natural Resaurves
Managenent Techaleal
Asslstancel Adnlnlse-
tfacinn de Reiureas
Bifufales balstenila
eiaical 200 = < 00 = 100
Baselline Suivey :
(Enineste Basal) 3 200 $30 . 150
Evalueiion
(Evalsacinn) $4i i 08 - § 00
Sudifis (BAliedlas) e L 8 z 30
Coamd bagescine
(impdevinine, § 82 z L . P80
= Sabiatal b o £010 iS¢0 = i, 58
= $9T4 ;’L",*‘*. i %.2%% 3. 000 5,787 §%,784




SUMMARY FINANC IAL PLAN -
(Resumen de
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The above Tadle I gives a dreakdown of project expenditures by year
for doeh AlD and GOG, On 4 percentage bastis 4).82 of AID funde will be
espended 1o year one vith 10,638, 10,12, 14,78, 4nd 8,08 respectively, being
eapended ln year J through 3, This rate of expenditure appears reasonsbie
given the fact that during the firet year of the project all profect
commodities will be purchased, representing « large flov of funde, sand that
during the life of the project ALD financing of vages and other recurrent
¢oats vwill gradually be reduced, One would anticlipate lover expenditure rates
43 the project matures, Ar the same C(lwe, decause AID funding ts required
through the project life, the design of the project casnet be critizised for
“front ending” AlD funds,

O the COC slde during the first year of preject sctivities,
expenditures will be 12,72 of the planned COU life of project budget and
expenditures 1o year 2 throuwgh 3 will equal 14,08, 16,82, 25.4%, and 31.0%,
respectively,

Ia summary, the project, a8 presenily designed, does nel appear (o
anticipate averly a0blCiavws, sporadic espenditure rates byl rather after the
FArst year, @ gradusl decrease In AlD funding coupled with & gradual increase
in COC funding, This spproach tharefore caincides vith sound fimancial
sanagesent, Table IV graphleally dlsplays AID-GOC funds flow,

L r £1al Via N fest Cas

The Natural Besowrie Conporant should sacounier no pieblens with
Fesurrent dosts, The Reforeatation subdonponent vwill becone seif suvstalnlng
by project’ s end, The ability of the {satitwio Nacional Forestel (INAFOR) 1a
féduperate 118 lavesiment aad establioh & Fetating fead for additional
refarestaiies by iharging the buyers of seediings o price equal to 1te eost of
pfadeciion insyres the afiginal AID-COC (avesimeni will sveatle o
self=flaancing sechanism, Ouy isstitutisnal analpels of INAFOR Imdicates hal
ihe ddcauatiag siiwitiule suists o9 1340 (he sppropriate price 1o e charfged
P48 be piinfateiy talavlated,

Becurrent caats withia the Natuial Resavine Nasaganent Conponent will
b miaiaed, Tesiaciog stivities wlil jeguios Jabuy Llapet o msistevedcs,
Bk 16 12 sepeitiad 640 Ladivides! Tammeis will SaiMaia 1helyd feriades siue
ey afe Deill, Sedee, 1i00ugh Theie arfe some Feieiiesat sasis (lawes
Laput), IReie 16 o0 aeed foF GO0 10 laped sdditisaal Tunds wades Shis elaneat

B gravity Filovw SII-1islgation srefane 1o be Sullt wiih péedecd
Fonde wiit alee fegeiie Bialnel Rainlanancs swih 28 clsanlag St @alchuess
betes, sleliowars aud pipes, ~UIE Risnd puishecs of wew pljes of walves oves
fhe Iong ree.  The lebed fegelosd (@ aladala (hase arstone will S0 sapplied
B AN ANl deal Termeis sh 2 welandary taaie.

Lppiabiaeinis 00 of the Sl avigesion spsiane i bE Balis w17
PEGuiie pundad weted. Reiesiuad Soeis ssdaciatad olin fhees sreimne aie
BAGREF Auk 15 108 sk aF Teml (SERRFESitF &F Aleesl) Fad 1he punpe 46 il
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4% routine salotenance and repalr., However, past ssperience vith slevea junp
driven systens indicates that this group of farmers generates suificient
profite Lo more thes cover the recurrent costs of keepleg the systems
speTational,

The design of the Access Ropd Nalateansme Program allove for a
gradual increase ia GO0 funding watil is the final year of the protest: ot
that time the GOC funds caver all costs whieh are of o recurvent or oa-gelag
sature, It should be poisted out that prier to 1983 che DOC d1d oot hawe &
badget line liem for rurel roads saintenance, As integral part of the
receatly approved §1,0 atlliton add=on to the ALD Loan 310~7-07¢ pioject is the
creation of tve rural reads construction yalts vithia the Dirscecion Ceners
iggug (D), Bedgeted enpeiditvres Tor these twe walts ?hﬁﬂn':fﬁi‘f’i

fer i%48).

The snly cricizal poial 1o regards 12 recurreat costs of this
foRponent would b the time 21 which Bajor equipasnt purchases would Yave 1o
e Gade (0 replede equipaent haugst from preofect funds which had reachad (he
ead of 1t waefui life., The 500 pakes provision far equipsest replacenent
IRFough & deprecialion process vhlch anerilics squipnent cosls throwgh pev
bliometer rosd malntenasce charges, Clven this depreclation sysien equlpmest
purchases ¢aa e funded from the aermal DOC budget. As vas polnted oot 1a the
institetional aalysile the D0C has & wery sephiaticated, conpurerised
SRt ing system WRich will coable thew 14 seslgn adequate degreciaiion
faitare to fund replocenest equlment .

From e felloving snairsls 11 can Ve dondiuded that (he Coveramesnt
#f Cuatenals will be able 19 continee fomding project activities after the
isitial Five year peviod which incledas AID Tundiag, The coscisalon taa alm
e dFavs 1841 FTeEeFical faals 228 be el

Acsefding 19 Teiest scoaamic sralyels Cuarvnala Contsal Covsrunest
Bt espeadiivres (de servicing escivded) are espectead 19 vise La sl (evus
(iafilatios deisied) by 31 pev year Shreegh 1986, Beglaaing in 1987 she isal
ieFm grovih s espectied 19 e S0 55 30, Tadle V gives & conpasions of the
giedeited Ceatral Sovermment Dudpes wiih slpecied piajeci sspendiieies,
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Frojected
Central Covermnsat K Froject laputa
Year Budget i lapete as L af Budger
1984 §.419,000 i3 ,082
1943 1.48) 000 8i0 ,033
J98s 1,518,000 9 , D64
a7 1,584 000 {087 , 093
i9da 1,850,000 1.79% .104

raatatas 4 100 iaflatien factar ohich equals the iaflation fectar
competed 18 the praject Budgst,

b

Fonding faé inis prelest 1aitially vequives COC suilars which are
equal 18 3/7 of 10 of i5e fatal COC cenival budget, Froject fuading whils
iRefeasing evely yeal and conafaatly Decaming o lavged pefiediags of ite
jenidal budger, severtteless only Feaches 1T of the central budger in the
FLfin year of the prodect. Tis is Baidly 48 vansaigesbie Timanilel Bufdes
far ine Cererapeai of Gusieaals

ik »




ANNEX F())

ECONOMIC ANALYS!S

The goal of fhis project is 9 iscrsase the scoseaic weliare of the saall
farser 1@ the Highlands region of Cuatemala, Byral road malntensnce will
ailov cantinved access 10 narkets and the latroduciion of terracing and seall
scale 1rrigation systems vill peruit multi-cvopping and crop diversification,
Both will serve 1o (8crease the cash jacome of the amall Highlands farmer,

One element of the Natural Resource Manageseat component, forestation, is osly
s Pliet prodtect and siace 1t will 20t yleld a weaningful stream of ecoaonic
berefits aver the life of the project, 1t vwill mat be consldered Ia (RS
snal¥sis

Secavse of linited asellinme data, 4 aodification (o the beasfit~Casl
faleulus will %o wtilised, Rather thaa relate the presest Jlscouated value
POV) af protert coats and deaefits 1a the fare aof & besefit=cost ratio the
argvment will Se reversed, Frolert bemelfits will become (he waksova 18 Lhe
#ieation and will be solved with & given demefit-cost rafie. The reasening of
the asalirsis will be as fallows: gives the preseat discovated wvalue of
FFReled” fasts, whatl sl (he presest value of project beaelits be (8 arder (o
siMieve & gives Bemeflif~vast ratle’ The amalysis awsl thea focus oa (he
feasiBiliey af swch & level of project beseflits givea vhat is geserally baowe
abont The target avea 2ad the fype of cconomic activities Ffound fhere, The
fiscvesion will consider several discovil Fates and besefll cost ratlos as
well 48 caal overiuas (hed 1aiTaductiog some sensitivifty analysls 1ato (he
C3siusws

ALRAL ROADS MAINTERANCE

T™his compuseat af the praded! will focus oa palataising 48 esloting ast
wiih f Fuidl sciess Foade. Theie afe fve scosomis deaelfite: (a) the presest
ievel af cconamic iivliy along fhe Foalds will be picscived aad, (8) ihe
presest value oF ecaaomlec activiiy will S able (@ grov 4f some Fale over fhe
froe peas Life of 1% prelect, 12 the adesnie of Toad Galaicnanie, we Bual
pasuie 1hat ®ef anly wield econanic grovih ael (ake place aleong the roads, but
ihal (he plesent level &F sdonaile S€11vity would degiade i soie Fafe oved
(e sesi five pmaje

Roads Malaleasnie will affest alnosl 185 (hovisnd faniijes (A (he
Sighisnds, Sl aed a3l &F thess p? il espeileniec heaalflis From ihe piajed’ ToF
ihe eaiife Flve~year pivlect Jife. As 1hie compaienl piogiesses, Nofe oad
Sade hllowsiers & Fwfal feade wilil Be added 19 (6 BRajafensnis sibeduie, Bul
ihese dddad Towaiie (e sdd oF I0e piojecd will mess waly llalied beseliis fe
ifaes famiiins O & emigtied sveifage taels, iheiefsie, waly shonl 09 of ite
283 iAeeissd Tanliies wii] figlve 2ieiemics teaeilis Thel Ffoad Malalesancs
shad I15e sllide Five i

F(N),
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TABLE O

RURAL ROADS MAINTENANCE: MATRIX OF
BENEFIY VALUES

{000)

it 1t
1,0 1.340,6 6,7%4.7
(*) (9,051,1) (8,493.9)
i3 10,880.9 10,192.}
(*) 143,37%,7) (12,740,9)
-0 P J O 13,5894
(*) (18,102.2) (16,987.8)

TUIIh & 208 annual cosl everrea,

The quesiios that this snalysls suat address 1s whet' . i sweh lossss wald
take place, WVith 26 veal growid, the POV of the lacome stream of the 74,000
families 18 the target growp over the seat five peavs (at a 11X dlumn Fate)
would be 0100.9 aillten (see Table 3), The Righest walue Ia Yable I, Qi8.1
ailiten, n L8% of this flgere, 18 sther wards, o aschiave a benefli-cost
vatis of 2.0 with a8 sssval cest everres of J31 15 swet be asoumed that in
piesest uln terme 181 of the lncome of the targel growp wauld be Lot ever
the sest five years 15 the abecnie of road salstenance, At & beaefit-cosl
ratte of 1.3, with ae cost averrwa (vith a discownt vate f LIR), the loes
weuld have 4 b 10,01,

These aunbers are aol large and without road salntessnce 1§ 18 Tedsnnabls
t4 sapect losses of 1hie nagaitude, Ve baow geastally 1hat meeh of the lacons
of the target growp 16 liaked 1o dlstant sarbets, The evaluation of the Seail




TABLE 3

USALD/GUATBMALA AAD: POV OF THE FIVE YEAR INQOME STHEAM OF TMHB

TARGEY GROUPS UNDER DIFFERENT RATES OF REAL GROMTH

1%1! TS IR
Roed Maistemsace
Year ) 8.0/ 5.0 24.38
Year 2 2.0 22.32 .17
Year 3 n.0 19.93  18.41
Year & 28.0 17.79  16.01
Year $ 2.0 15.89  13.92
POV st Yeor O - 100.93  93.86
Xstural Resosroe
Mazsgoment
Year § 106/ 5.935 8.7
Year 2 10.0 7.97 1.6
Year 3 10.0 7.12  6.58
Year & 10.0 6.3% S.7M
Year S 10.0 $.67 4.97
NV st Year O - 36.05 33.:53

(Q Mi111ons)

S
29.4  26.35 25.57
30.9 24.63 23.36
32.4 23.06 21.30
3.0 21.61 19.44
35.7 20.26 17.7%
- 115.81 107.42
10.5 9.38 9.13
11.0 8.79 8.32
11.6 8.24 7.63
12.2 7.73 6.98
12.8 7.24 6.36
- 41.38 38.42

1708, Q fam:ltes in the adjusted target grop at Q1,000 annusl income per family.
1/10,000 fa~1l1es in the sdjusted target sroup at Q1,000 annual income per family.

108
30.8 27.50 26.78
33.9 27.02 25.63
37.3  26.55 24.53%
41.0 26.06 23.44
45.1 25.59 22.42
- 132.72 122.80
11.0 9.82 9.57
12.1 9.65 9.15
13.3 9.47 8.74
1¢.6 9.30 8.35
16.1 9.14 8.00
- 47.38 43.34

158

32.2 28.75 28.00
37.0 29.50 28.00
42.6 30.32 28.00
49.0 31.14 28.00
$6.3 31.95 28.00
- 151.66 140.00
11.5 9.96 10.00
13.2 10.55 10.00
15.2 10.85 10.00
17.5 11.12 10.30
20.1 1l.41 10.00
- 53.87 50.00

7

S
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Farmer Development Project pointed out that In those areas vhere soils vere
poor and agricultural technologies wvere primitive permitting little
agricultural surplus for market, the roads accelerated commercial activities
such as nev trucking and busing firms, movement of local handicrafts and
various roadside businesses. In other reglons vhere conditions permitted 4
markatable surplus, the roads resultsd in significant savings la tranapoct.
One community of 200 families saved 150 vorkdays of foot or horseback
transport by a J kilometer stretch of road,

Aud Lt must be emphasized that this analysis has only addressed vhat would
be lost of the present level of econcmic activity, not vhat future growvth
wvould be foregone., The values {n Table 3 {ndicate that a 5% real annual
increase in incomes among the 28 thousand families In the adjusted target
group amounts to an addicional QLS million in present value terms for that
group. If this or only & part vere to be lost due to the absence of
serviceable rural roads, 1t could be argued thart the benefit streaam from this
project component (s much larger than has been considered.

TERRAC ING AND IRRICATION SYSTEMS

The objective of this project component is to ralse the incomes of the
20,000 families in the target group by Increasing the value of their farm
production., Terracing comabined with small ecale (rrigation systems vill sake
possible sulti-cropping and & production mix less weighted tovards subsistance
crops and sore heavily wvelghted to cash crops such as vegetables,

Not all of the 20,000 farwm families Lo the target group will adcpe
irrigation and terracing during the first year of the project. The absorption
of nev technologles s a gradual process and even 1f a 100X adoption rate s
achieved, 1t would only come tovards the end of the five year period. It (s
safe to assune that vhereas most of the target group will have avalled
themselves of the nev farm technology by the end of the project, oaly half,
10,000 fastlies, vill have made use of the nev systems for most of the five
years.

Tables & and 5 follow the format of the tables in the preceding section,
e POV of component costs and of project benefits under three beneflt-cost

:7 This assumption 1s based on a linear rate of adoption, 5,000 families per
year vith 10,000 reached in the fourth year of the project. The veighted
average of thie progression, f.e., the auaber of fanilles vith the
tethnology Lo place for all five years, is 11.)) thousand vhich ve rounded
Off to 10 thousand, Bose may argue that this is optimietic, but since
dittle 1s knovn of the soclological and anthiopological dynamics of
technology absorption in the Mighlands, this assumption 18 as defensible
a8 any.,
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ratios have deen calculated. The highest value in the matrix in Table 5 s
Q9.7 million and represents the POV of project benefits that {s required in
order to justify this component at a benefit-cost ratio of 2.0 and with an
annual cost overrun of 253, Again the question i{s asked: Which of these are
reasonable estimaes of project outputs!

A Judgement can be made by comparing the values {n the matrix to the
income stream of the 10,000 familice {n the adjusted target group. If the
AdJusZed target group vere to collectively increase its real income from the
base of Q1,000 by 10X annually, the POV (at 122 discount rate) of that
five~year income stream would be Q47.4 million or Q11,) million more than
under no real grovth and greater than the highest va'ue In Table 5 (see Table
3). The values in Table 3 taply that, under the most demanding conditions ==
2.0 B/C racio with 258 annual cost overruns == the ad justed target group would
have to lacrease its snnual income by 8-%X for five years in order to Justify
the project economically., Under less desanding conditions, for example, & 1.5
3/C with no cost overruns, each of the 10,000 fars families would have to
realize about a 6% real acnual increase in Income to justify the project.
Again 1t 19 asked: can Lt be expected that the target group, through the use
of nev technologles, would achlieve such Increases in annual Incoses over wvhat
they would have achleved ir the absence of this project!?

TABLE §
NATURAL RESOURCE MANACEMENT: MATR.X OF
BENEFIT VALULS

Q(000)

12t 152
1.0 J8s3.0 Jéil.6
(*) (4831.)) (4514.4)
1.3 5797.5% S417.4
(*) (7246,.95) (6771.6)
3.0 17)0.0 7122).2
*) (9862.0) (9028.8)

SUILh & 201 annual cost overrus,
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Based on the fragmentary evidence that is available, these numbers seem to
be reasonable, According to the economic evaluation of the Small Farmer
Development Project in the Highlands, the use of terracing alone without
frrigation permitted an Increase in the yleld of traditional crops of 752 and
of vegetables of 353, The use of irrigation in these cases permitted an
increase in fara incomes net of cost by about 203, The author emphasized that
these estimates vere on the lov side,

If the two project components vere to reinforce one anothey, the total
streas of project benefits would be higher. Rural road saintenance will make
possible lov cost sarketing of the output stemming from the nev farn
technologles, If terracing and small scale {rrigation systems arc adopted by
farm families along the saintained roads, both project components will be able
to clala higher levels of project benefits.
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ANNEX F (4)

ADKINISTRATIVE ANALYSIS

The project proposed in Section J of the Project Paper includes activities
to be isplesented by four distinct Cuatemalan governmental agencies. They
include: the Direccion Ceneral de Servicios s‘rlcoL!! (DIGESA), the Banco
Nacional de Desarrollo Agricola ( . € nstituto Nacional Forestal
TINAFOR), all under the auspices of the Ministry of Agriculture and the Rural
Roads Diviston of the Direccion Ceneral de Caminos (DCR) of the Ministry of
Communications and Public Works. An administrative analysis of DIGESA,
BANDESA, and the DCR (s given bolow, Since pilot activities will be
undertaken vith INAFOR, a brief description of this agency {s given in the
project paper.

A. DICESA

B8 Role and Organization

DICESA, formally established ({n 1970, s a direct .ine agency of the
Minfstry of Agriculture charged with & vide range of activities from seed
certification to aquaculture, These activities are conducted through
three technical directorates: Agricultural Development (Extenclion),
Renevable Natural Resources, and Agriculture Education and Training, The
Minlstry of Agriculture operates at the level of elght reglons. The
DICESA extension directorate in the Minletry of Agriculture Regions I and
V (see Map 1) 1s principally responsible for laproving the economic
conditions of small and sedium sice farsers by upgrading thelr
agricultural practices. In the project area, DICESA operates tvo reglonal
offices staffed vith agricultural techniclans vho provide educational
extension and support services to the various strata of the rural
population. Thelr function Includes programs of technlcal assistance
related to small fars production, credit, marketing, and community
organization and developeent,

As crop production research findings become avallable, DICESA 1s
responsible for technological transfer by training ssall and sediua
farsers In the appropriate technology as these are adapted to local
conditions, Moreover, DICESA encourages the conservation of agricultyral
resources, prisarily by tralalng farsers in soll and vater sanagesent
practices.

To accomplioh this training and prosocion of soll and vater
sanagenent , DICESA has thirty extenslionlsts and technlcal personnel




vorking {n Reglons I and V. To complement these individuals, 50 gulas
agricolas have been hired and trained., These gulas are bilingual, area
Tarmers who are selected and hired hy DIGESA to promote and assist i{n the
establishment and proper use of soll conservation vorks and small
irsigation structures.

The bulk of the Institution's technical staff Ls located {n che
reglonal offices (Quezaltenango for Region I, Guatemala City for Region
V), vhile headquarters in Cuatemala City provides administractive and
support services to the regional offices.

&5 Problems observed and addressed

a) Personnel

Four irrigation teanms exist in Regions I and V vhich are each
composed of a civil englneer, an agronomist, a4 topographer and a
drafteman, These teams survey, design and assist (n the construction of
ssall scale irrigation projects., Fourteen extensionists are involved (n
the design and construction of soll conservation structures., Through
trial and error under past projects, fleld techniclans have becomse
shillful at thelr respective tasks., Since the temination of related
funds under project 320-01)) these teams have surveyed and designed over
54 small Lrrigation projects with an estisated value of $1,400,000, In
addition, these teams have ldentifled and desligned soll conservation
structures for over 300 hectares of land,

Because of funding limsitations these sub=projects have not been
tnltiated, As DICESA has soll and vater projects designed representing
over 312X of project funds available for these components, the Nieslon
believes additional DICESA professional staff for soll conservation and
small scale irrigation 1 not needed, lMowever, for effective follov up
vork to insure proper vater usage and to encourage crop diversification,
sixty additional gulas agricolas are required, Under project 320-0233, 30
Aulas prosoted and assisted In the construction of soll and/or frrigation
structures and provided follov up vork on 940 hectares of land. The soll
and lrrigation components of project 320-02)) each had an offective life
of three years. During the ¢ffective life of Project 320-02)) one gu
vas able to promote, asslist In the construction of and provide follov up
vork for the laprovesent of ) hectares of land, Frosotional vork vas a
major task In terss of time expended under this period, Since little tine
vill be required for project initiation and sinimal prosotional work will
be required, the Misslon belleves that sinty additional gulas can provide
the services required to each support 5 hectares of laproved land and can
be effeatively supervised by extating DICESA staff, The nevly hived gulas
will, vhere appropriate, be provided vith blcycles for more efficlent
transportation, These bleycles are of local sanufacture and have an
estinated [ife of flve years,
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a) Traint

[iteracy levels and lack of inftial knowledge about {rrigation
methods are major constralots Lo the training of small and medium size
farmers, 222 of the farmers are seai-literate vhile 78X are functionally
tlliterate, In addition, Region ! has many different local indigenous
{dioms and cultural values vhich tend to make difficult the task of the
extension service professionals vho are unfami{liar vith the local soclal
environment.

Raising the level of literacy of the beneficlaries 1s a long~tern
educational objective, However, while the process takes place and its
effects are percelved, some short term strategies have been devised and
vill be {mplemented to advance this project e.g., utilization of effective
communication mezhods such as the audio-visual and "comic book™ approaches
tatlored to thne different cultural groups of the project region., These
comaynication sethods, including radilo programs almed at the small scale
farmer, vere developed under project 3520-023), Thelr lmpact vas
considered by DICESA to be great and generally accepted by
agriculturalists of all age groups, Project loan funds vill be used to
support and continue these communication sethods. Tralaing under the
above approach vill be faplemented through the extensionists as vell as
the gulas agricolas who possess local techalcal knovledge and can
effectively commsunicate vith the local target groups.

In addicion, $300,000 in loan funds are provided in this project for
« years of long ters and tvelve msonths of short~ters techalcal
asslstance. This technical assistance vill concentrate on {mproving
extension methods, e~pecially in the arecas of crop diversification, and
vill enhance and Increase the effectivencss of DICESA extensionists and
the gulas agricolas In Reglons I and IV, Officlals from the education and
tralning division of DICESA (DECA) will be involved in this tralning and
vill benefit from the techanical asslstance,

¢) Project Site Selection

Under project 510-01)), small irrigation projects vere sosetimes
conatructed too close together geographically and the probleas of local
market saturation and resulting lov product prices have been l(dentified,

T0 address these problemss, future small Lrrigation projects vill be
approved for construction by DIGCESA and AID based on the folloving
criteriar location of other similar activities, proxisity to acceas
roads, the relative vecinity of BANDESA lending facllities, the
sarketabllity of proposed crops and possible problens of sarket
saturation, Marketing assistance vill be geared tovard linking farmers
with larger sarkets teyond thelr local ones,
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BANDESA

The National Agricultural Development Bank (BANDESA) will be
responsible for the adainistration of the soil and vater conservation
fund, L.e., provision of credit and social cost payments to finance
investments {n soll conservation structures and small scale irrigation

systeas.

BANDESA is a seal-autonomous division of the Hinistry of Agriculture
which vas established tn 197) as the principal credit agency for the
agricultural public sector. According to its charter, BANDESA (s the
financial lnstitution responsible for the promotion and adainistration of
credit for the country's agricultural activities oriented fundamentally to
saall and msedium sized farmers., The curreat organization has {ts central
offices in Cuatesala City and serves natlonal needs through seven regional
districts, Thirty-six sub-regional agencies (six in DICESA Region I and
seven in DICESA Region V) have been established to serve agricultural
credit needs. Each sub-reglonal office is able to develop and approve (up
to estadblished liaits) loans made to farmers.

Thirteen rural offices exist {n the project area vhich are each
staffed by a4 credit agent and secretary. The dutles of the credit agents
include prosoting nev and sonitoring current loans. Indicative of
BANDESA' s decentralized organization is that only ten percent of its
roughly seven hundred staff reside in the capital city. There are 14l
BANDESA positions (excluding those in the Central Offices) in Regilons 1
and V., In addition, BANDESA operates seventeen varshouses (five in DIGESA
Reglon | and four fn DICESA Reglon V) for storage and distribution of farm
foputs (primarily fertilizer) vhich It purchases in large quantities for
use by credit progras clients.

In line with the basic objective of BANDESA to enntribute to rural
developaent by providing tisely credit on favoralile terss to the ssall and
sediun farser, BANDESA' s prograss do provide {pcentives to investmesnt
through favorable interest rates and repaysent schedules vhich fit the
production/marketing cycle, Thése Interest rates are presently 8%
(compared to regular commercial rates of 11X for agricultural lending) and
the loan terms are for seven years with 4n initlal grace period of twvo

years.
Pro Obse and Addressed
4) [Personnel

Under project 3510-01)) problems vere encountered in the
adainlstrative procedures required for loans for small irrigation systess
and to make soclal cost payments, These problems vere because all loans
and soclal cost payments had to be approved in Cuatemala City., Further
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complicating the procedures vas the relatively great distance between the
borrower/social paysent recipient and the BANDESA office. To address
these problems BANDESA will open twenty additional rural offices in the
project area by January 1984, Existing BANDESA employees will be
transferred to operate these offices, In additlon, the managers of these
rural offices wvill be alloved to authorize fund disbursements up to
2,000, 1t fs estimated that vith this nev authorization, the time
required to process loan applications or soclal cost paysents vill be
decreased to five days. BANDESA already has the capacity to channel about
£,000 small loans (under $2,000) each in Regions I and V per
sesester.l’ The average loan for small frrigation systeas per family is
$540. In 1980 BANDESA processed 19,900 loans in Region 1 alone.
Approximately 1800 loans or social payments would be processed per reglon
per year under this project, The expansion of BANDESA's operations for
the project would be small relative to its present and projected
operactional levels.

The DICESA small frrigation and soll conservation program prepares
farsers for supervised credit adainistered by BANDESA and provides
follov—up DICESA technical assistance, Once the credit plan has been
vritten by the DICESA promotor in collaboration with the BANDESA credit
agent and has been aproved by BANDESA, the financlal aspects are sonitored
and supervised by BANDESA,

The past BANDESA relationship victh DICESA gave the DICESA extension
agents the added responsibility of the development of credit plans, It
vas recognized by both institutions that this arrangesent detracted from
the DICESA role of providing technical assistance particularly ia regard
to farm activicties not related to credit. To free the DICESA extension
agents of this responsibilicy, BANDESA has wore clearly defined the roles
of thelr ovn extension persomnel to include the developasent of credit
plans, The 40 BANDESA extension agents who will staff the addictional 20
rural offices will reduce the vork load of existing persoanel and provide
for sore compreheasive vork ;ompletioa,

) mx
In 1978 the Departamento de Canine (CR) vas
establiehed vithia the b!sccgg- 2 : ainos (see Organlzational Chart
attached) to comstruct and ma 3 labor intenslive access

roads, The volume of activitlies undertaken by the ICR has steadily Increased

during 1ts five years of existence and its ataff has increased from seven in




1978 to 512 tn 1983, In 198) alone 200 nev eaployees were added to the DCR
staff,

The AID Misslon to Cuatemals, convinced of the DCR™s ability and
capacity to utilize funds, has secured an addicional $3.0 million {n AID funds
durtes 193) through an asendment to the Small Farmer Development Project to
complesent the 198) COC financing of $7.2 sillion. This brings the total to
sore than $10.0 aillion {n labor intenalve road construction and upgrading 1in
198) alone,

The current project under consideration would provide an
additional $).039 atlllon over a five year time framse to round out the DCR s
active program., The majority of this funding wvould be used to assiot the DCR
isprove {ts road salntenance and equipment maintenance capabilities. To
complement the nev AID funds, the DCR will need to Increase (ts staff, The
proposed program calls for an addition of o9 DCR positions moat of vhich are
similar to positions currently being filled, Nev positions would include:

YEAR |
1. Assistant to Maintenance Coordinator/Central Office x | |
s BResldent Maintenance Enginenr x 2 b
J. Assistant to Reasident Engineer x & <
4, Assistant varehouseman x . :
5. Drivers x 23 P& ]
6, Heavy Egquipment Maintenance Coordinator x | |
7. MHeavy Equipment Specialist x | i
., Welders z ) 3
9., Assistant sechanics x #§ L]
10, Nrchasing expeditor x | i
1l, Heavy equipsent operators =« & .
12, Key punch sachine operator n | i
TEAR &
1. BResident Maintenance Engineer x | i
2, Assistant to Resident Englaeer n . .
}., Payroll clersas x 2 P+
«, Drivers x 9 9
3. Heavy equipment operators a e
5
J0TAL 69

H
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SYSTEM OF WORK EXECUTION

A, Access Roads Mainterance Program

In order to ifmplemeat the proposed program five levels of wvork
execution are required (ser attached organizational chart),

At the highest luvel the UCR central office vill coordinate and
adainister the progras. The DCK central office will establish tdentical vork
standards for the tvo Malntenance Reglonal Centers and vill supervise the
Resident Engineers in the parformance of those standards. The coordinator of
the program vill zlaborate the manuals and vill use thea to train the

engineers, assistants and foresen,
The sanuale vill {dencify:

a) The Job of the most effective crev for each activity

b) The equipment and tools to be provided for each activity

¢) The necessary materials for each activicy

d4) The procedures and sethods of work,

e¢) FEatisation of the efficlency grade required to meet atandards,

At the reglonal level the Resident Engineer vill perform the
folloving activities:

a) Evaluation of lc,ulfggggtgu The Enginmeer will establish the
necessary vork in flecal terns, This will require an inventory
sumaary of the roads’ asystem in his area, effectuate regular
inspections of each road, kaoviedge of the nature and the quantity of

vehicles that use the road and knoviedge of the land, soll and
climate of the regloa.

b) él:ilﬂl:ﬂ&.ﬂ!zlfzsxlszgi Caleulate the personnel, materials and
equipnent required for the different jobs determining prioritics and
assigning resources 1o assure the effective cost results,

¢) f“"fﬁ’*ﬁ%* Verify that the wvork performed produces the desired
results and that the tools and equipment are belng veed In adequate

fors In accordance vith the ICR establisted standards,

The Resident Engineer will be assisted by tve sssistaats, Each
assistant will

#) Asslat the Besldent Tagineer 1n the constant supervision of the
vork and provide techaleal asslatance to the foresen Juring his
vislts and salptenance,
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b) Collaborate with the Resident Engineer in the evaluation of
requiresents and asslgnation of resources.

In addicion the adainistrative staff at the reglonal office will
provide progras support with the financlal arrangesents, The payrolls and
payment cards for the workers vill be done in each XR reglonal construction
office localized in the departments. The payment cards will be given
personally to each worker,

in the fleld, community supplied ICR trained foremen vill supervise
community lador creve, These foremen will report directly to the assistants
of resident engineers.

B, He ulpment Maintena Progras
Withia this program the majority of the employees are currently on
board and workling at reglonal offices malntaining heavy equipsent, Three nev
positions at the ceatral office vill strengthen this systes;

i u at Malatenance Coo tor

The DCR heavy equipsent maintenance coordinator will be
responsible for developing standards and procedures for controlling the

preventive and corrective heavy equipnent salntenance. The heavy equipsent
coordinator vill also establish the spare parts coatrol procedures, ia the
reglons] and central varehouse shops.

i, Meavy Equipment Specislist

T™he heavy equipment coordinator vill be assisted by 2 mechanical
speclalist responsible fori (a) inspection of all the heavy equipnent in the
fleld, (b) aseloting In the tralning of sn~board mechanics, (¢) advisling the
Beavy equipeent coerdinator of any situation of escessive dova~tine or the
need for major corrective saintenance,

I8 “ a o
This individual will process all fleld requests for the purchase

of heavy equlpment spare parts and insuring that purchased llems are sest to
the reglonal afflces o8 a timely basls,
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ANNEX F (5)

LAC/DR=122-083-19
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23] {ect Location 1 Guatemals

Project Title and Number ¢t Altiplano Regional Development
3200274

Junding 1 72.1 aillion - Grant
".O ‘11110“ - w

Life of Proisct 1 Yive yeasrs

IZT Prepared by 3 Lavrence Odle

Mission Environmsntal Officer
Racommended Threshold Decision : Kegative Determination

Bureau Threshold Decision 1 Concurrence with reccxwndation
Action 1 Copy to Oharles Costello

Director, USAID/Cuatemala City

1t Copy to lavrence Odle
1t Copy to Susan Schasffer

s Copy to IXE file
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ANNEX F. 6,
ENERGY ANALYSIS

A, Background.

Given the mountainous geography and ratny climate OCuatemala ls rich in
hydroelectric generation potential. Although at the present time much of
Guatemala's electricity is dlesel zenerated, vhen power generated from
Guatemala’'s nev Chixoy Hydroelectric factlity comes on stream during the
gumser of 1983 diesel generated electricity will no longer be required except
{n unusual circumstances to satisfy the (nternal needs of Cuatemala.

Guatenala anticipates that vhen a second large hydroelectric powver plant (s
completed tn fev years, it vill be sble to provide both for a groving internal
demand for electrical consumption as well as provide electrical pover to other
countries connected to the Central Aserican energy grid.

1a addition to its large hydroelectric potential, Cuatemala L8 the only
Central American country with significant petroleus resources, At the preseat
tize Cuatesalan vells puap about 8,000 barrels of crude oll per day, most of
vhich ts exported for refining. A small portion of Cuatemala’s crude ls sent
directly to the larger dlesel povered electrical generating pover plant vhere
tt is mined or burned as 18, perhaps unefficlently, to generate Cuatemala’s
electricity., In spite of the existence of petroleum resources Cuatemsala
imports all its petroleus needs vith the exception of that sentioned abova,
At the present time Guatemala uses about 25,000 barrels of laported gasoline
and dlesel per day, the largest uses being the industrial and transportation
sectors. Unless Cuatemala discovers and develops sdditionsl petrolsus
resources, an initiates tts ovn petroleus reflalng tnfrastructure, it 1s
anticipated that Cuatemals vill continue to be dependent on externally
supplied petroleum derivatives,

Presently, the greatest demand for energy is internally growa flrewod.
1t 1s estimated that sore than 7O% of all the energy consussed in Cuatemala s
through the durning of Cuatemala’s large yet finite forestry resources, With
a rapidly groving rural population, Guatenalan enargy planners anticipate an
increasing desand for fuelwood in the foresenable future,

Y. Proposed Project's Exeigy Demands

The project as descrided in Section ) of the Froject Paper is designed to
use labor intessive methods to complete project activities vherever feasible,
The road malntesance progras will use alsost exclusively manval labor with
ealy niser support from 10 small dusp trucks, ) road graders and 3 backhees,
™he conplemestary hiavy equipsent aslalenance progran vill lnsuie that
existing heavy squipsent remains finely tuned Lo guarantee the use of limlted
foels a8 efficlently as possible, The soll conservation and mial frrigation
elemcnt vill be implesented by the rural farvers themselves, supplying all the
required manual lader, vith oaly sininal support of Sleycle drivea ar
sotorised Ouatemalan govermmental extension agents, In the forestry element,

f W
v
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manual labor will be exclusively used to lmplement reforestation activicies,
In short, the proposed Highlands Agricultural Development Project is designed
to rely heavily on manual labor to achleve project objectives,

In order to further reduce the demands on Cuatemala“s scarce refined
petroleum resources, all vehicles purchased vith project funds will be
required to be the most energy efficlent vehicles currently avatlable {n the
U, 5§, In addicion to the fewv cases vhere (due to physical constraints)
gravity fed minl irrigation systems are not feasible and pump systems are
required, the most appropriate energy efficient system will be recommended,
In situations vhere large volumes of vater exist, hydraulic ram pumsps vill be
installed. Where electricity is avatlable electric pusps would be
recommended. Only in very rare situations would diesel water pumps be
inscalled £ pump irrigation vater to the flelds,

C. The Proposcd Project's long Term lspacts on Energy Use

The lador intensive access roads maintenance program vill guarantee the
continual access of Cuatemala’s rural farmlands to the larger internal
Custemalan and external sarket, This (n turn vill encourage fncreased
trassportation of farm related lnputs and outputs which will put sore desands
on Cuatemala s linited petroleus resources., It fs anticipated that the
increased farming activities and diversification of crops due to (nnovations
vill encourage lncreased exportation of Cuatemalan fars produce to Central
Aserican msarkets and the U.5, as well as provide for tmport substitution, The
increased cost of petroleum lmports can be partiaiiy sffset by the {ncreased
revenues generated by exports as vell as the savings in food fmports,

in the future as comaunal vood lots mature, the foreatry element of the
proposed project vill help reduce the need to destroy natural forest areas by
providing a4 sore efficlent, controlled ferw of obtalaing vood for rural
household consumption, Also the generation of additicnal fuelwood vill offset
the need for the rural farmer o turn to other forms of energy such as a
bottled gas, kerosene, dlesel or gasolipe for his household consuamption needs .

PLIR N
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Zashatcsl Anslysie - Natursl Rasoucee

The folloving snalysis is teken in part from » larger document
“Abdreviated Leonomic Analysls of the Rural Roade, So0il Conservation and Small

Lreigation Componants of the Smull Farmerv Developeseat Project (3520-0233)° by
Dr. Gary fmith. This report say be found in its entivety in the Office of
Rucal Developsent, USAID/Guatemels.
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Soil Conservation

The term "soll conservation™ broadly refers to activities designed to
protect the qualities (mechanical, nutritive) of a given area of land from
degradation due to euvironmental conditions and cultivation practices. Under
the A.L1.D. Project 520-T-02)), the focus vas upon reducing vater erosion and
incressing agricaltural ylelds through promotion of contour cropping on gentle
sloves and bench terracing on steep slopes (wmore than 10X)., Since most slopes
in the central and vestern Highlands of Cuatemala are more than 10X, and since
Soat project altes contala cultivated areas vith alopes auch ateeper (up to
802%), bench terracing has been and continues to be the primary focus of soll
conservation practices in DICESA Region I and Region V.

A bench cterrace, constructed along level contours of a hillside and
characterized by a small "backslope”™ which encourages vater to run avay froms
the edge of the terrace back towvards the hill, accomplishes the following:

== Prevention of hillside erosion, thus “conseiving” the soll.
== Prevention of fertilizer and pesticide runoff caused by rain, thus
contributing to higher ylelds vith the same levels of inputs,

Increase in the effective cropping area of the original hilletge plot
due to doubdle cropping, thus increasing the farm s land resources.

Increase In the planting density and in the variety of crops wvhich can
be planted on a given plot, thereby incressing production and
sarketable surplus,

In conjunction vwith an assured wvater supply, an increase in
flexidpility of soving and harvest dates, thus enhancing the farmers’
abilicy (o take adventage of shifts in prices and other market

conditions,

Were scil i1s easily vorked=~3s vas the case In many conservation sites
under Project 3520-T-01))=~terraces can be cosstructed uslng the farnery'
"digaing hoe” and a siaple "A" frame levellling device. To anchor the
terraces, rye grass, elephant grass, and other hardy varletles of grasses can
be planted on the facing edges. In addition to protecting the terraces, this
grass can be used as forage for cattle vhich, In turn, can provide fertiliger

for groving crops,

Besides providing divect technical ssslstance to farmers in constrecting
tervaces, DICESA sol) comseivation estension verkers trained more thas 30
local farmers ("guias agricolas”) to promete tervacing ameang thelr nelghbors
ia communities participatiag 1a the preject,
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To compensate farmers for the time needed to terrace their hillside
fields. the project included "social payments” for those willing to act as
"ploneers” in their communities. The payments served to reduce the perceived
risks of undertaking a significant investment in time and labor, as well as
compensate the farmer for lost employment opportunities. In the longer runm,
it is expected that such payments would diminish as farmers' incomes improve
and &s they see advantages in further terracing on their own,

Short-Ters Costs and Benefits

According to Saith the only completed and available set of data from
DICESA coocerning soil conservation vas a report titled Breve Informe Proyecto
Conservacion de Suelos de 1978 a Marzo de 198) which covered all actions
Completed or pending in DIGESA Negion I as of his evaluation, Assuming the
data aggregated by department are reasonably correct, this summary report
perasits a rough estimate of the results of social payments {n terws of areas
terraced and fars families benefitted.

Table | indicates by department the number of projects, total social
paysents, hectarage and number of families benefitted with and wvithout social
payments, Table 2 converts the data from Table 1 into percentages and average
values per profect and per faaily.

It should be noted that Project 320-T-02)) vas intended to consist of a
nusber of pilot projects of which soil conservation vas one. It vas not
expected that all farms in a given area would necessarily be terraced by the
end of the project. Thus, the global average of 9 families per site (Table 2,
column 3) is not as trivial as it might seem to someone unacquainted with the
levels of poverty found among these farmers. DIGESA extension workers told
Saith that approximately 10X to 13X of all farmers in any one project area
have terraced to some extent, and nev terraces are being constructed vith the
aid of as independently of the profect. It should be noted, too, that
approximately 221 of all farmers terracing have done so without any soclal
payment at all (Table 2, column 10),

{(17) 3




TABLE 1/Cuadro 1

MOUNT OF SOCIAL PAWENT, AREA AND FAMILIES BIXEFITED BY DEFARTMENT
AFPRIL 1978 TO 1942
MONTO DEL PACO SOCIAL, SUPERFICIE CONSEAVADA Y FAMILIAS BENEFICIADAS MOR DEFARTAMEINTO.
DE 1978 A ABRIL DE 1942

HAS . COMSERVED/ FARUILIES BIXEFITED

NO. OF SOCIAL PAY- HAS . CONSZRVADAS FatlLlAS ATEND DS
DEPARTAMENT / FROJEC TS MENT (SP) WITH SP WIHOUT SP WITH SP NITHOUT SP
DEPARTRIENTD No. DE PACO SOCIAL (PS)} CON PS S5IN PS TOTAL CoR PS SIR s TUTAL

PROYECTOS EN QUETZALES
Ruehuetenango 28 34,906.82 86.2) $1.52  131.1% 440 92 by 14
Quetzaltenango 72 43,371.4) 154.48 18.%0 18). 04 J10 104 414
Quiche 13 7.744.00 23.51 12.97 3o.48 18% 49 234
Solola 34 14 ,486.47 60.52 26_16 8s.122 219 102 B o]}
Totonicapan 63 12,362.69 39.40 14.17 S6.62 3 [ ] ] 3%
San Marcos 29 31,306.0) 59.5%7 17.01 76.3%8 280 ('Y 7Y,
TOTAL 241 144 177,74 AZA OF 152.39 S17.49 1.742 00 2,247

SOURCE/FUENTE: Evaluation snd Statistics, DICESA./Evaluacion y Zstadistica.

0063C
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TAELE 11/Cuadro 11
Soil conservatlior, Reglon | - Additicmal Data/
Conservacion de Suelos, Reglon | - Datos ddtclonsles

v (2) ()) (%) s) (») R (s (%) (10)
NO . OF HECTARES/ CLERDAS/ FMILIES, CLERDAS/ SO LAL SO TAL SOClAL R ramiLiEs
DEPARTMENT PROJELCTS PROJECT PROJELT PROJECT 'lﬂILt COSTIFR . (e3¢ 87 ?AIDI
DEPARTMENTOS NO. DE HECTAREAS CUERDAS FMLILIAS CUELRDAS o8t PROIECT CULRTA Z ’.‘lkm
PROYELCTOS FoR PROYECTO PROYEC TD Foa SO LAL  CSTU AL CTO 5. PACADAS
PROYECTO (25 V2)® IA e =10 SUEADA
Ruehuetenango 28 4.9 112. 19 5.9 Q19 Ql.le/ QLl.c0 | 3
Quetzaltenango 72 2.% 37.% ) 10.0 1a0 [ 7} 10.32 %
El Quiche 13 2.8 .4 18 3.6 42 % 9. 0 b & ]
Solola M 2.6 9.8 9 6.2 (7 3 426 1.Y0 ¥
Totonicapan (3 2.6 20.7 é 3.) » 190 .30 79
San Marcos 29 2.4 39.8 12 3.0 1n2 },080 12.10 s
ALL RECION | 241 2.4 3.2 9 5.6 8) %98 10.9%C 18

SOURCE /FUENTL :

Derlsed from Breve {nforme: Proyecto Conservacion de Swelos de 1973 a Marzo de 198).

Minlsterio de Agriculture, Canaderias y Allumnclcm DICISA, feglon 1, Mtlal!tmm (n.d.)

One hectare = 2] cuerdas of 25 x 25 varas./Una hectares = ) cwerdas de 13 1 23 vacas.

These data include ocaly those famllles actuaily haviag recelved soclal paywwats. some
families dfd not (see column 10)./Zatoe datos walcemente incluyen squelles [anililas que
realmente recliblieron los pagos soclales; algwsms femilitias mo recibleton (ver la Colemns 10).
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A total social payment cost of Q144,000 for DIGESA Regfon I over a span
of 3 years (1977-198)) does not seem excessive, especially when that figure 1s
expressed in terms of payments per cuerda (Ql0,84) or per family (Q82,5))., 1If
a low figure of three m:mbers per family is assumed, the paysents per capita
come to Q27.31., This payment {s made on a4 one-time basis, Once constructed,
the terraces are to be maintained by the farsers without further input from
the government, Presumably, the terracing vill lmprove output encugh to more
than offset such maintenance costs as purchasing seed for the grass to be
planted on the facing of the terraces and repalr of occasional cave-ins and
erosion channels.

Soctal payments represent roughly the opportunity cost, as perceived by
the farsers, of working on the terraces rather than on sore traditional
tasks. This could include an allovance for risk, at least at the beginning of
the project, Once farsers see hov terracing laproves thelr yields, the risk
elemsent should diminish and the necessary soclal payments vith 1t, This has,
in fact, happened, Saith observed farmers in the Patzun-lake Atitlan area
voluntarily extending terracing for arcas initlally terraced under Project
520-023).

Thus, soclal paysents in the short run are offsets to alternative sources
of incomse as the farmers see thes, AL the margin there would be no net
benefit, In the longer term, of course, there is a net benefit, {f the
terraced land proves to be more profitable than before it was terraced From
the government' s standpoint, social payments (and salaries of extensionists
paysents for vehicles and gas, etc.) are short-run costs vhich represeat an
investsent which should yleld a loager term social benefit to the couatry. As
in the caie of rural roads, any innovation vhich ralses rural (scomes will
contribute to the rural sector's ability to accumulate capital and to the
overall decline in the costs of feeding the population, including the
urban/industrial sector, Vieved ia this perspective, the goverament's
espenditure to date in DICESA Region | does seem reasomable,

Unfortuynately, Saith vas unable to obtain detalled information oa soll
conservation activities in DICESA Region V., Hovever, the terracing activities
observed in DICESA Reglon V (mear Pataun, San Juan Ostuncalco, and El
Frogreso) vere siamilar to those is DICESA Region I, 1f anything, the social
costs in DICESA Region V should be even smaller since the land in the Meastern
Highlande, especially is 5an Narcos, Huehuetenangs, and Quezaltenange (DICESA
Region I) can be 4ifficult to panage, due to 119 ateeper slopes and greater
erssion,




Longer Term Costs and Benefits

Unfortunately, no base~line studies of pre-project farwming, markecring,
and household consumption activities vere made, To assess changes brought
adout by soll conservation in a short time rlqultlr faith i{n the mesories and
veracity of bdoth farsers and DIGESA extensionists.t’ Table ) summarizes
iaformation given Saith by farmers in both DICESA Reglon | and DICESA Regiun V
concerning pre~ and post terracing ylelds.

These data, sparse as they are, seem roughly of the same magnitude, Many
of the farmers interviewed by Saith have continued 2o raise the traditional
corn, beans, and vheat on thelr terraces, and there seems to be an overall
consensus that yislds of these crops have about doudled . Other farmers,
especially in DICESA Region V who already vere groving non-traditional
vegetable and root crops for cash prior to terracing, reported increases in
ylelds varying from about JOR to mearly 1002, Addicional non-traditionmal
crops for wnich a scattering of farmers encountered "om the road” estimated
increases from 458 to 1003 were radishes, stravberries, chinese pea pods,
lettuce, beets and squash

For the most part, farmers continuing to raise traditiovnal crops om their
terraces reported that, prier to terracing, thelir fasilies had coansumed most
of thelr ovn output and often had to purchase additional corn and beans prior
to the next harvest. BSome of those living in the Patzun area (DICESA Reglon
V) earned the necessary cash by seasonal sigration to the coastal sugar and
cotton plantactions, With the increased output on thelr terraces, these
farmers still seem to be consuming rather than seliing cora and beans, but
they are ’urthallﬂg’(onltidllblf less, A fev landicated that they no loager
aigrate seasonally.2’

Most of the conservation sites visited by Smith during the evaluation
had 8o supplementary irrigation.Since the greatest increases is yilelds,
incomes, and crop varletles appear o the irrigation sites, there Is a strong
iikelihood that a coabination of irrigation projects and tervaciag projects
vould make the farmers observed even better off than they vere before,

7 Ume Bypothesis that appears frequeatly 1s that issovatios is the
ghlands vill ralse the cost of labor ia the loviands because of the

disapperance of seasonal algrants, If proefitable, labor-intensive crops
continue to proliferate 1a the Righlands, this vould seem to be & persuasive

argumeat, It's certalaly one seriting espivical iavestigatiea,

i if time and resources permit, Saith recomsends a rore detatled survey of
(1) farmers haviag participated ia the project and (1) a set of
clusely=matehed farmers vho have aat,
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TABLE 111
Reported lacreases in Yields of Certain Crops
Following Terrac r P 520-7-01
DICESA Begion I and DICESA Region V, Cuatemala, 1983,
(Data in quintales or bunches per cusrda®)
B YT
DATA REPORTED BY FARMERS SNITH EE
crop PRE-PROJEC 1- T DATA DATA REPORY
CORN 2=) q¢ =6 qq 100-13) 30 141
BEANS 1.3 g T i - 95
WHEAT 2.0 94 3=1/2-35 q¢ 75-250 70 81
POTATOES -6 94 =11 qq 80-120 110 L1
BROAD BEANS 1-1/2 qq T 33 - -
oNiONs 3 99 7 g4 40 - -
CARLIC =1/2 94 6 q9 is - -
CABBACE 35 buaches 47 bunches 3s - -
CARROTS I8 busches 35 busches 45 - -

* 1 puerda = 35 % 25 vayas = 0,04 hectare

SOUACE: Saith istervievs, Breve iaforme: Froyecto Comservacion de Syelos
de 1978 a mavaso de '

)4




Ia summacy, ualng the lowvest reported flgures, terracing ¢ lone~~without
irrigation, additional access roads or crop diversification~~permits a
sustalned Increase in ylelds of traditional crops (corn, heans, vheat,
potatoes) of adout 731 and of vegetadles of about J3%, la the case of
traditional crops, this additional output seems malnly to be consumed by the
fanily, thereby releasing resources which othervise would have been used to
obtaln additional food, including, perhaps, seasonal migration. Since most
vegetadle crops seem 1o de ralsed mainly for cash, the addition represents an
increase iln gross cash income, assuming no slgnificant change in prices.

Most farmers vere not querlied concerning the instances vhere their cash
incomes rose as a result of both soil conservation and irvigation projects.
The maln (nterest vas 1o ldentifyling changes In food coasusption habits.
Surprisingly, very fev farmers reported any changes in the pattern of their
diets., Where the production of traditional corn and beans rose as 4 result of
terracing, familles ate adout the sams dally diet as before but did sot have
£0 purchase as such, FTarsers vith cash crops tended (o use the cash for
specific purposes such as further isprovesents to thelr land and/or thelr
Bouses (1.e,, lavestsent) or hiring 4am extra hand thereby persittiang thelr
older children §o to school, Virtually no one said they ht sore food,
although & more detalled survey might determine that some of them did (e.8..
saacks at the lecal « eNtra liquar). This suggests a versioa of the
“permanent-income” hypothesisi farsers are sot sure that theiv recent galams
in earnings are sufficlently permanent to justify significant intrafanily
changes 1a hadits, inscluding diets. Instead, the soney 1s used to finance
deferred "one~shot” expenditures such as home repalr, another year of schoel
for the children, addicional seed and fertiliser, This kind of information is
very importaat from a developaent perspective, and the “tracking™ of changes
18 househald behaviar vith techaslogical change 1s 4 major justification for

baseline and followup studles,

With respect 1o changes Ia coat, the most (mpartaat of thees in
conservation sites seens Lo be increased labor, Aside from the laber aseded
10 COASErwEL the tervraces origisally, the increased denslty of planting
pernitied by tervacing requires sore work at plasting and harmest tine and
# 7e attention ta iateris wveeding, Whea Salith questiocned farmers about
additienal lader requirements, responses ranged from 158 to 251 mere thaa
pre~project levels vhere traditional cvops vere lavelved, and 301 or more
where vegelable and root crops (l1atrinsically mare labor latensive) were
gfoves, (8 3 fev lastances, farmevs groving the latter creps repofted
ingreases 18 espesdityre far fertilloer and pesticides, although still athers
reported reduction s these coots due 1o the reduced levels of waler runaff

from 1he pev feffaces,
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Small-Scale Irrigation

The purpose of the ifrrigation component of 320-T-023) vas to increase
small farm incomes dy (nsuring 4 reliable supply of vater throughout the
calendar year via relatively inexpensive, simple technologles which explolt
existing supplies of ground water and/or nearby river wvater,

In DICESA Region I, virtually all lrrigation activities funded under thia
project used a gravity/sprinkler systea vhereby vater froa nearby springs vas
concentrated 1n a catchment bdasln and led to siaple sprinkier systems via
low-cost plastic piping. Aside from simplicity, this system has the virtue of
very lov saintenance costs, iavolving mainly the care of valves and the
sprinkler mechanisms, The mountainous terrainm in DICESA Regtion 1 containms
sany springs vith adequate wvater flov throughout the year,

In DICESA Reglon V, hovever, 10 of the original 20 projects favolved
puaping water from neardy rivers, often requiring electric pumps from 235 to 30
HP, in some cases tvo connected in series, to lift vater as much as 200 meters
to the laevel of the fielda, Three DICESA Reglon V projects (El Tempisque, San
Jase Pacul, and La Vega 1) did not vee sprinklers, the vater being turned
directly i1ato furrovs from small canale., Projects lavolving puaping alse
involved significant malntenance and electricity costs,

Short Tern Benefits and Costs

Table +» susmariges salient features of irrigation projects in DICESA
Region 1 and DICESA Regtlon V. Region I data at Saith'as disposal vas broken
dowva by departments, the scale of operation there vas larger than ia Regloa
¥, "esce Smith lusped the 10 Region V projects together, Since this lumping
tends to mash some of the higher costs of pumped~irrigation projects In this
Reglon, he broke out the latter and listed them in Table 3,

A comparisen of the average materials cost per irrigated cuerds Ia DICEsA
Region ! Q26,0 (Table &, column 6) with that of electric punp projects in
Region V of Q01,39 (Tadle 5, columa 3) glves sone 1des of the &! [erences
betveen punp and gravity frrigation, The flgures for average cooi per family
are even more striking (Q239 for gravity va, Q1 "%% for pump). Compara'le
figures for sell comservatlion soclal paywents ..« Table 3 are QI per
terfvaced cuerda and Q8) per participating faally,

Costs of (astallation of plpes, catchaeats, punps, sprinklers and ather
saterials are flaanced by the iadividual fanliles participating In the
projects, eithar individually or collectively with loans from BANDESA, s all
projects partivipating families contribute labor 1o the construction af the
system, e,3., laying pipe, alding 18 the installation of pumps, ete,
Farticipants also contribute [0 nalatenance of the systeas, vith the
assistance of DICESA estensionlists and gulas agricalss,
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TADLE V

ﬂﬂﬁﬂﬁ Puap Irrigation Projects in DIGESA Zegion V

Financed under 3520-T-026

(1) (2) 8 ) (4) () (6)

MOJICT COsT or AREA N0, OF CY8T PER COST PER
MATERIALS RKIGATED FAMILILS CURRDA FAILY

(Q) (CUERDAS)®  FaMlL1lES (Q) (Q)
£l Tesplaque ! 1,18) 92 . 25,90 $93.75
El Templique 1! 3.7%0 33 1 107.14 3,730,00
Ban Jose Pacul 3,876 58 ? 66.8) 353.11
Rincon Grande 30,300 460 4 66.30 66)3.04
Saata Naria Cauque 25,000 472 30 52.97 560.00
San Trencteco 2,900 a8 d 103.57 1,430,00
San Jase 4,100 38 1 70.69 1,050,00
Paso Aacho 2,400 4 2 52.17 1,200.00
Teaploque 111 2,400 4 1 .17 1,200.%0
Saatlago 30,000 460 40 65.22 1350.00

Sacatapequer

Tulio Garcia 1,000 8l 11 12.)% 90.91
AVERAGES 9.840 1o? 13 61.)9 1,10).93

* ] eyerda » 29w 25 vagas ® 0.9¢ hectars

SOURKCE!

6, Balth'as calevlations,

DIGESA Raport to UBSAID/Guatenala, Octodber 1987, Tebles on pages ) and

v
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Unlike the soil comservation projects, there are no “social payments” for
trrigation projects., BANDESA loans carry the i{mmediate dburden of the farmers'
expenses, and most of the farmers intervieved by Saith did not se’a to regard
the vork they did fnstalling the systeas as excessive, o the loager temm,
the loans are repaid out of the realized increases in earnings.

Lag.cr-torl Costs and Benefics

Of the many lmpacts identified for miniriego projects, three a's
eapecially laportant:

1. A roliable, year-round vater supply permits significant
diversification into a varlety of crops, {ncluding frults,

vegetables, and tubers,

For \ny given crop, tvo or more harvests per calendar year are
possible; some vegetables can be harvested four times per year.

The farmer can, through diversification of his “expanded portfolio
of crops” vary soving and harvesting of certain crops to take
advantage of price fluctuations; 1u the longer tern, all farwers
acting 1o this wvay should contribute to dasping of tradicional wvide
svings 1o commodity prices over any given calendar year.

In short, farm locomes are expected to rise and become nore secure.
Prices for agricultural produce seem to be astabilising for the time belng and
farsers experimenting with nev croos and different soving/harvesting times.
la addition, Smith noted that some farmers are using thelr nev earning to
putchase additional cattle, both for milk and for reproduction purposes, which
would provide an additional scarce of income., Finally, most of the farmers
tovolved Lo frrigation projects are recelving extension assistance in
constructing compost pits to augment the quality and quantity of fertiliner,

Ia Santiago Sacatepeques and Santa Maria Cauque, both reglons of
relatively flat land not far from Cuatemala Clty, several of the crepe
presently irrigated were being sovn prior to project 320-02)), Here the mailn
fepact has been the abllity to plant an extra crop during the dry seasoni
snov peas, radlshes, lettuce, deets, carrots, guicoy, and acelgs. The maln
cash crop, =~snov peas~~ nov briegs about Q130 per cyerda per year, an
tncrease of about 30X since inscallation of frrigaction., In general, about 302
earnings ipcrease (s realised in most crops, since the second harvest does not
bring 48 high prices as the primary harvest, Farwers 1a both of the above
areas are avare of the decline 1n prices due to Increased supplies, byt they
are 4lso avare that the declioe has not been In proportion to the Increase In
parketed volume, 1.e., total carnings are stil) significantly above
pre~project levels,




- 14 -

Both areas, however, are frrigated vith electric pumps, and this has
resulted tn additional monthly costs of production as follovs:

Inseceicides and fertilizers Q56 per cuerda per crop

Sotl Preparatic= Q9 per cuerda per crop
Electrictty Q19 per cuerda per month

Lador requireseats have increased by about 100X, due to addicional time
nesded for secoad and third cropplag, more attention given to flald
preparation and veeding, and occasional vork oa the irrigacion systea ftself,

Saith vas adle to visit the folloving six irrigation sites vhere systems
nad been in operation for one year or more; Santa Rita, San Juan Ostuncalco,
Santlago Sacatepeques, Santa Maria lauque, Lo de Silva and Rincon Crande.

Each of these projects vas different from the others, but collectively
they gave a feellng for hov Lrrigation affected ylelds, incomes, and
participating farsers’ outlooks.

Santa Rita according to Saith, L8 doudbtless one of the more Llmpressive
projects, He explained this as partly due to the fact that this comsunity of
some )7 families lies along the sain highvay connecting the cities of
Quezaltenango and San Marcos., Both cities are large vegetable and fruit
market centers., Thus, this site is & good exanple of hov a aix of more than
one kind of project (e.8., marketing, diversification, and irrigation) can
interact synergetically, The farmers in Santa Kita reported that, prisr to
project 520-023), they were earning on the aversge about Q10 to Q13 per cuerda
(,04) hectare) from sales of surplus corn and seans. Since the average
nolding is 3 to ® guerdas, this asounted to a yearly cash income of Q30 to
090, Additional cash income had to be earned from off~farm sources (including
seasonal migration) and sale of handicrafts, Following installation of
gravity/sprinkler frrigation, sost Santa Rita farmers began diversifying into
such craps as cabbage, lettuce, carrots, onloas, radishes, and garlic. The
vater persitted 2 to ) crops per year and sales to Quezaltenango and San
Marcos wers wninterrupted during the flret year., Average earanings on land
under the nev crops rose to Q80 to Q100 'criiggxlg (counting sales from
sultiple crops during the calendar year), and several farmers gave up planting
corn and beans entirely, preferring 1o purchase these I1a the sarket rather
than “waste” frrigated land on them, lo the second year, prices declined and

total carnings fell to an average of Q80 to Q80 per cyerda,

‘!
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To flliugtrate the “vorst~case” situation, a farwer with 10 cuerdas of
snov peas had been earning the following before irrigation”

Gross income (10 cuerdas at Ql00) Q1,000
Lass costs!
Fertilizers and Insecticides
(10 cuerdas x Q37) 370
Soil preparation (10 cuerdas x Q7) o =440
Q 360
With Lrrigaction and sn extra crop:
Gross incose (10 cuerdas at Q130) Q1,300
Less costs:
:onuluu auo - $h
nsecticides (1 5%““ x Q3e) Q36
Soil Preparation (10 cuerdas x G9) 90
Blectricity (10 cuerdas x Q1Y)
(one month) 90 -840
et § 6s0

In this scenario, net Incose has goane up by QLUO per year or by about 20X,

It should be emphasisged that these figures do not take Lnto account the
oppertunity coat of the farmers' extra labor time, nor extra sarninga/costs

assoclated vith other crops.

Assualing the 20X figure to apply to all farmers in the Santiago
Sacatepequen/Santa Marla Cauque areas, irrigation has not had as stiong an
fepact on net earnings as in Santa Ricta, BSanta Rita, hovever, does not have
electricity costs, ALf the Ql90 of electricity costs vere elininated, the
incresse (n net earnings would be Q190 or about 60X, & figure comparable to
the farsers using a4 gravity systes,

San Juan Ostuncalco and Lo de Silva are examples of hov, unless a good
road exists and/or diversification of cropping takes place aleag vith
irrigation, there say be relatively litele Impact, Although 1t vas a gravity
project, San Juan wvas relatively costiy=—Ql2, total costs of installation
and materials, or Q70 per and Q7) per fanily=~due to the large area
frrigated ()16 cyerdas) and the large number of households connected to the
systems (J00), This is the largest single project in the irvigation conpoasnt
of Project 320-023). The systesm is still functioning vell and the farmers
seem to be content with It, Howvever, many farms are still soviag traditional
corn and beans, like other traditional farwers in the terraced areas near
Patoun, The ability to plant two staple crops Instead of one in a givea year
and 10 get measurably better ylelds (10X = 201) mean that farmers have more
staples to cat and fever to purchase, It doesn't Indlcate, hovever, the
inpressive gains In cash lncones observed (n other, diversified, lrrigation
areas, The probles 1s the cost of getting produce out of the area to
vegetable consuming places like Quezaltenange or Ouatemzla City, Sose
farmers, hovever, are diversifying, In spite of transportation difficulties,
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in the case of Lo de 3ilva (a comsunity near Palencia, El Progreso) a
nusber of circumstances, == a ve ' poor road, disputes over rights Lo use
vater from certaln springs, plant diseases affecting the area's tvo maln crops
(guisquil and potatoes), and a price decline {n the national market for these
same crops =~ have coabined to overvhelm any advantages the gravity irvigation
system may be contridbuting. It has also been noted that land values fall some
JOOL from plots near the town to similar plots near the end of the road, Fros
discusstions vith local farwers It (s clear that an {mproved road and help vith
crap diversification vould be velcome.

Rincon Crande, near Zaragoza, Chimaltenango, vith a reported gross incose
of Q130,000 per year for 1ts «0 fanilies from the sale of stravberries,
vegetadles, and flovers, is one of the more commercially active Indlan
enterprises participating in the 5J0-02)3) (rrigation activities., It also has
been experiencing sose of the highest sonthly electricity costs-—about Q3,000
per month, or sose QJ0,000 per year, assuming irrigation during the full
o=ponth dry season, The farsers Salth intervived complained about this high
cost, but felt that the project nevertheless had been moderately successful
despite occasional prohlems vith the electric pusps,

in sumsary, vhere farsers have access to good roads and have been able to
iatroduce a varlety of short=season crops, ifrrigation has bad a major impact
on net earnlngs., Mhere traditional crops continue to be grown, the rasult has
been similar to that found on terraces planted to the same cropsi
approximately a doubling of total output over the calendar year due to at
least one extra crop pernitted by a reliable vater supply. Oaly vhere a
project has been severely handicapped by lack of cosplesentary infrastructure
and/or resources, such as Lo de Silva, are the serits of even 4 gravity systes
in doudt, Clearly, gravity flov aystems are sore economical than pusping
systems, dut 1t is not clear that pusp uareliability and seemingly high pover
costs have necessarily offset the galms 1a output and Incomes generated by the
irrigation., At Riscoa Grande, the prosperous appearance of the farmers and
the excellent condition of thelr flelds and bulldinge led Salth to belleve
that they still are doing very vell indeed,

0031C
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TECHNICAL ANALYSIS ~ REFORESTATION

a, Yechnical Evaluatieon

In order to achieve the objectives of the reforestation activity of
the Projecr, various alternatives wete conaldered.

Reduced consumption through fuel-efficlent stoves;
Production of fuelveod from the Peten;

Production from fuelwood plantations on public lands;
Production from cormercial woodlots on private lands; and
Production from seedlings planted on small land holdings,

Reduced Consumption ~ Tarly results from recently initlated prograss
{n Custemala 1o encourage the use of Loresa stoves have indicated that there
ts a high degree of acceptance among rural familles of this wmeans of saving on
fuelwood consusption, especlally If there is 2 prior educational campalgn and
assistance in helping the families bulld the stoves, Assuming the
fnstallation of fuel-efficient stoves at a rate of 350,000 per year from 1984
to 2000 (which would reach 30 of families using fuelwood), forest vithdravis
could be cut by 5 million cubic meters per year by the year 2000, Assuming
that all fasily users vould provide the materials and laber for comstruction
of these stoves, the cost to the GOC for imstructional materials, educational
campaigns, and fleld technician's (para-professionals) salaries to provide
testruction of the bullding of the stoves, vould amount te Q1,2 milllon per
year, or Q10,4 million for the eatire 17=-year perled,

Production frem the Peten = Although the Fetea represests an
enorsous Torest resoutce ==)33 of the total velume of forest presestly
existing in the entire country = the distance from the southern Feten to the
pearest marhets 1a the eastern part of the couatry (mot the Highlands), 18 150
to 200 km,, the economic limit for tramsport of fuelvwood, This market by the
year 2000 could abeerd only 0.5 sillion cuble meters of fuelvood per year,
which represents scarcely five percent of the demand for fuelweod, This weuld
be considered a private, commercial eperatioan,

Production from commercial veodlots on private lands ~ The idea of
tree farme of fue plantations oa private lands 1a developing countries is
beconing mere promipent as altersstive soufces OF ehergy continue (6 be very
expensive, The advantage of this approach 1s that 1t weuld be self-financing
and vould pot meed injections of COC or AID fuads, Since 451 of domestic
fuelveod 18 Guatemala 1s purchased, the curveat high vood prices and the wee

—
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of fast growving tree species would make such plantations economically
feasible, If 15 private plantations of 1,500 hectares of good land each vere
established each year from 1984-199), production from these woodlots would
resch & million cublc meters annually by the year 2000, The total cost of
produc’ g fuelvood from these 225,000 hectares would amount to Q56.) million,

Production from fuelwood plantations on public lands =~ This
{ntervention has been tried prcvfouu!y Gy INATOR and has been shown to be

successful as & reforestation sechaalsm., Because of tha limited asount of
public lands fn the Highlands, hovever, its lmpact may not be as videspread as
reforestation on private lands, Nevertheless, it {s an action that should be
used to fts fullest potential since the COGC can guarantee that the most needy
fn the rural sreas will be hired to do the reforestation and vill have an
accessible source of firevood, Establishing 2,000 hectares annually of
fuelvood plantations on pubdlic lands over the five-year period 1984-83, the
resulting 10,000 hectares would produce 0,2 million cublc meters of fuelvood
annually by the year 2000 for the communities where they are established, The
cost of this intervention over five years vould be Q7.0 million, the higher
cost due principally to high labor use, training and avallability of
relatively poor steep land,

Production from seedlings distributed to small landowners, The

nurseries establls Lo supply the see pu
reforestation activity could also be used to supply seedlings on a cost-plus

or government subsidized basis to individual landovners, These seedlings
could be planted at field borders on eroded slopes and on presently
son-productive land, The distribution of 13 million seedlings per year over
the period 1984~1000 vould fncrease fuelwood production by approvisately |l
sillton cuble seters annually by the year 2000, At an estimatod cost of O
0,10 per seedling, the total annual cost of providing an average of 13 aillion
free seedlings would be Q1.5 million per year, or a total of Q23,5 million,

Cives these five interventions, the total demand for fuelwood of 10.2
sillion cubic meters ia the year 2000 could be met at a cost te the COC of
032.9 millton ever 17 yearsl’/, Although this annual asount does not sees (o
be encessively high, a five-year program of fuel-efficleat stoves, public
voodlots, and seedlings for small land Beldimgs would amount te Q10,5 millien,
conalderably wore than the amouat which the Mission preseatly has avallable

1/ This ealevlation of cost to the COC dees not {nclude Q%56.) nilltlon for
private, commercial vood plantations, vhich veuld account for 40X of the
espected production 1a the year 1000, since this should be considered
solely private lavestnent, 1t alse assumes that seedlings would be
distributed free to small farmers However, (f the Mission position of
selling seedlings at cost vere falloved, this cost vould be lovevied even
sote,
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for these purposes under this Project, Consequently, a determination was made
as to priority {nterventions at available funding levels,

Because various government and voluntary institutions are presently
undertaking programs, albeit very limited, for bullding Lorena stoves in
Guatemala, the Project will not make a direct investment {n the bullding of
these stoves, However, because of its relative {mportance, a strategy for an
{ntegrated approach to dissemination of fuel-efficlent stove construction vill
be developed by technical assistance under the Project, Other AID projects,
tncluding Community Based Health and Nutrition Systems (0251) and Non Formal
Education (0281) offer possibilities for support and funding of an action
programs,

Since access to markets for Peten fuelvood production {s so difficult
end this activity should be undertaken by private, commerclal enterprises, it
vill not be considered (n this Project,

Fuelwood production by commwrcial enterprises on private lands vffers
great potential for alleviating Cuat:mala's future fuelvood deficit
situation, Because this type of operation should be self-financing from
private investwent, direct COC investments should not be required in this type
of activity, However, the COC should encourage private investment in fuelwood
projects through speclal tax exesptions or vrite-offs for investments in and
income from fuelwood projects; through studies of the grovth rates of fast
groving local species under different site conditions, and through the
determination of optisus management techaniques of forest plantations, In
addition the profitability of this private reforestation action vill be
determined through the fmplesentation and analysis of the pilot public woodlot
sub-projects,

On the basis of an analysls (Table ) of 19 sub-projects for
reforestation of municipal lands presented by JOR to AID, it vas determined
that although this type of reforestation was lsportant, there vere
considerable variations in the sub-project costs, For example, costs per
hectare per sub-project ranged from QB30 to Q7,645 wvhile labor cost as a
percentage of total cost varled from 10,2 to 94,0, This ralses the question
as to the most appropriate and efficlent combination of labor and capital
resources in reforestation, as well as its profitability for commercial
esploitation, Therefore, It vas decided not to finance all 19 proposed
sub-projects but only a fev pllot subr-projects which, closely monltored and
analyted, could provide ansvers to the above question, Five sub-projects vere
chosen which represent a good geographical distributien as wvell as vide
differences In per hectare costs and labor use, These sub-projects will alseo
provide on=the-job training In veforestation for loecal people employed In
public woodlot development and strengthen comsunity collaboration and
responsibilicy for matural resource conservation,

1= ?
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TABLE .,

DESCRIPTION OF PROJECTS

-y
M e

R0, OF TOTAL COST PER LABOR COST/
SUB=PROJECT AREA HECTARES sy HECTARE TOTAL COST(R})

(I=1) Quezaltenango Dept.

Concepcion Chiquirichapa 45,0 h&,156 1,426 81.1
Olintepeque 22.3 104,840 4,660 15.4
(I-2) Huehuetenango Dept,

Malacantancito 67,5 39,400 880 2.0
San Juan Atitlan® 45,0 45,810 1,018 20,2
Chiantla 90.0 76,500 850 2.9
i:-]) El Quiche Dept,

capulas 67.3 184,821 2,145 9.0
(!-#E Toconlca:;n Dept.

an res lecu 45,0 95,475 2.2 88,0

i=3) Solola Dept,
icna!ccss! 2.0 7,12 3,561 12,6
fan Marcos La Laguna 4,0 10,449 2.612 62.2
Santiago Atitlan * 8.0 14,884 1,861 61.)
Santa Cruz La Laguna 14,0 22,071 1,619 8).0
Concepclon 5.0 13,441 2,608 19.8

i1=6) San Marcos Dept,

*an érioto‘sx Cucho 33,9 65,011 2,935 2.5
Concepclon Tutuapa 22.5 64,500 2.067 89,4
San Jose Ojetenan * a2, 62,082 .09 9.8
Esquipulas Falo Corde 2.3 62,872 3.7% 92.6
(I=7) Nebal Sub-Hegion

Seba ! 10.0 42,40 4,240 9.8
San Juan Cotpal 6,3 13,497 5.19) 9.4

TOTAL 526,0 1,021,321 1,9 Y 90,12/

® Sur-projects selected for pllot activities,
1/Median cost per hectare (s Q I, 608,

3/Median percentage labor cost of tetal cost 1s 83,0,

RS
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Seedlings distributed to small landowners by INAFOR has also been
selected for inclusion in this Project because of the avallability I(n Years
2-5 of the nurserien established originally in Year 1 for public woodlots; the
sultiplier effect of making seedlings available to those who have received
training on the public woodlots or to a few big, private comsercial
operations; and the ability of INAFOR to recuperate its Investment and
establish a recating fund for additional reforestation by charging the buyers
of seedlings a price egqual to its cost of production (Q0.10 per seedling),
Thus, the original GOC investment would become a self~financing mechaniss,

INAFOR, at both national and regional levels, stands ready to lmprove
forestry resources, INAFOR is backed by extensive research done by the
Tropteal Agricultural Research and Trainirg Ceater (CATIE), (ROCAF, Fuelwood
and Alternative Energy Sources, Project Number 396-0089), Work by CATIE, in
assoclation vith INAFOR, imsures INAFOR's state~of-the-art technlcal
preparedness, INAFOR's major difficulty lies in a shortage of personnel able
to implement & large program, Howvever, because of the pilot slze of the
activity, INAFYOR appears able to handle these activitles,

Research Su port is already available, The adove ROCAF project oa
Fuelvood and hltoruativo Energy Sources has conducted §7 million of research

on both tree planting for farmer and community fuelwood sources and on
preferred stove types for fuel efficlency and user coavenlence, Thus,
perscnnel from this research project and printed data are avallable to gulde &
sore extensive implesentation by the COC,

b, Socio-Economic lmpact

The reforestation activities would impact upon the regloa's
population is the followiag vaysi

1)  Belt reforesting on sunlcipal lands, for subsequent filrevood use
vould have a favorable soclal and ecomomic impact on household ecosomies and
on the stabdilization of sunicipal resources,

1) Fuelvood cultivation oa the boundaries of farmer’s land should
conserve costs as well as resources, provided It does not cause a shading
prodlem en the farner's crop lands,

3) Firewood available on the farwm would relleve sany vomen and
children of the time consuming tash of gathering brushfall fivevood or
trassperting frem the hillaides firevood cut by husbands, I8 additien, this
would asalst vomea by reducing a frequent cash drain from thelr liaited
cooking purse, out of which they are ebligated to cook for and feed the family,

€. Beneficlarias

Since 96% of the region‘'s households depend on fuelvood, and well
aver 608 of the vegion's househalds are rural, a tremendous suaber of people
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could bde substantially benefited individually, while the country as a wvhole
preserves forest resources, avolds land erosion, and laproves vater supplies,
Municipal reforestation efforts In the five pilot sub-projects covering 124,35
hectares will provide 60 person-years of employment annually while seedlings
for fuelwood cultivation on boundaries of small plots vill be made avallable

to 40,000 farw families in the project area.

d. rlrtlclggntl

For individual land fuelvood plantings along boundaries, rural
families in the areas surrounding the five sub-projects will participate,
todividually vith techaical assistance from DICESA and INAFOR,

For sunicipal level efforts to develop belt reforestation and
fuelvood supplies, INAFOR will deal with entire communities through thelir
elected municipal leadership.

e, Socio~Cultural Constraints and Solutioms

INAFOR and DICESA extension agents must observe suggested method of
dealing with ethatc differences, especially in the preparation of audlo-visual
saterials In the native Indlan tongues,

A deternination sust be made on the types of tree seedlings which the
snall farmer vill be villing te purchase and howv much he would pay, Some cost
sust be charged to each family so that they valiue and protect the plantings,
However, 1t must not be too high to discourage purchases,

If tree owvnership could be effectively marked, thea good qualiry
firevood trees could be planted on land boundaries (escept for corner
markers), Presumabdly owvners would alternate owvned trees of possess all the
trees on ope side of the ceaterpoint of each boundary, Such boundary trees
vould alse provide valuable vindbreak, for the shallov rooted sative cors in
prome to vind damage, and the trses would clso provide additional ercslon
contrel, However, care sust be taken to ascertaln that boundary flreveod
trees wvould ot csuse shade prodlems for adjolning ailpa plots,

A deternipation sust be made o8 the eveatual distribution of the
fuelvond grown ea suaicipal lands, This vould isclude establishing & pricing
sechanisn, veod cutting rights based on some calevlation of community labor
participation and quotas for cutting, Frecautions must be taken to assure
that these most 18 peed of fuelvood are able 1o have equal access at falr
sarhet prices,

093¢




lsl! Technical Aanex ~ Access Woads
L, Access Hoads Maintenance Objectives and Teras

The purpose of this rural access roads malntenance program is to
guarantee the continuance of access of rural highlanders to farw markets and
to agricultural foputs and agricultural, health, and extension services,

The purpose of the design proposed vithin is to utilize community
supplied labor to the maximum extent possible to malntain, not rehablilitate,
all veather rural access roads, This salotenance program 1s to include both
routine salntenance and periodic maintenance.

For purposes of the project the folloviag definitions are employed:

A, - r (3 I8 of ninisum standard design, vith a
general road vidth o seters inc ng shoulders. The roads to be
constructed will have a riding or vearing surface (& meters la width) covered
elther vith river gravel or other free draining select material, Side ditches
and culverts provide sufficient drainage to insure year round use of the
road, The facility should consect agricultuiel producing areas and
communities to secondary and prisary roads leading to marketing and processing
geaters,

8, hh!'utigisg 18 & corvrective type nalntenance which restores a
previeusly complet € substantially damaged road to its original desige
standard and sight possibly inclede additional drainage structures, Road

rehadblittation tasks (nclude cleaning and restoring slde ditches, culvert
cleaning, reshaping the roadvay and replacing the gravel surface,

c. W 18 a type of preventive malntenance, Tasks
inclivde d7teh cleaning, control of veeds, culvert cleaning, filling potholes,
restoring limited areas of the riding surface and salntaining free flov arousd
bridges, The work 1s perforsed throughout the year oa a scheduled basis,

0. hﬂﬂlﬁ-"lﬂ.{:m Is performed by the vae of heavy equipmest on
48 annsual or seal-ansval basis, Tasks include scarification by grader and
reshaping of the road surface, replacing lost surface naterial asd compacting
and repalr of bridges, culverts and other drainage structures,

ia order to establioh & swccessful labor intensive access roads
Salnlenance progras twe oarganisations sust vark together, They include the
reral commenity constrvction and maintenance committees and Departamente de

Camines Ryrales (2H),

A h.;ﬁ.iquuw' E10e and
tonnitlieces vi SUPpiLy the Taquired laber

ees ~ These
Frevealative
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Balntenance, These commlttees vere established during the DCR's labor
intensive access roads comstruction program and include at least one trained
communitly commitlee foreman per committee and a large nuaber of farwers vho
Bave had sudbstantial training ia labor intensive road comstruction (building
B390n culverts, dullding or laproving drainage systeams, shaping road sections,
spreading and compacting gravel surface satertals, and clearing road right of
way of excess vegetation), These comaunity committees have the demonstrated
SAPACILY O continue these activitles, most of which are required for a lader
intensive malntenance program, Therefore, ao coasunlty level training is
fequired (o perfors the required malatenance work except for sceasional
guidance or om the Job trainiag by OCK rural roads inspectors,

3, IR -~ The IXR (s to supply supervision and scheduling of malntenance
works and nand tools required to assist community malntenance efforts, The
AR nas for the past © years, managed a labor Intensive access roads
construction program vhere they provided the supervision and scheduling of
CORBLRLLY Foad comstruction vork and supported It vith heavy equipsent and
nand toals, The lador lateasive access roads maintenance pProgras as presented
ia thls anmex will use Buch of the same aystem already established vithin the
AR, Bovever, since the curreat OCR staff is associated vith construction
activitles vithia the XXK'9 sin regional offices, additional personnel vill be
Rifed to foordinate the salntenance activities,

. Nolume of bork to be Undertaken

By the ead of 198) the IR and rural comsuaity access roads
EOBRIFVCilon and Balatenance committees vill have constructed about 830
Silometers of access roads im Cuatemala' s Mighlands since the Initiation of
the progras ia 1978, Adout 130 wilometers of these roads segoents have
deteriovated and require rehadiiitation prior (o entering 18to 3 nslatensnce
program, HMence 18 the ialtlal year of the proposed progras salntenance will
be given to ealy 300 Kilometers of rural sccess roads (roughly 100 individual
Toad seguents), 1t 1s anticipated that each succeeding year a8 additional 200
tiiometers (a1 adout «0 sections) vill eater the program as the CE/compunity
CoBstivction committees conplete construction of mev roads, Therefore, far
Pianalag purposes, (his malntenance program vill saistais 300 ilemeters ia
1984, 700 kilometers ta 1943, 900 wiloseters ia 1986, 1,100 silometers 1a 1987
484 1,300 stiometers in 1908 (he filnal year of the project life, Although by
L388 saly 1,300 kilometers viil be ynder snsual maiatenance, during the total
five year life of the project 4,300 wilometers of sccess roads vill have
Feceived aniual laber intensive Baintenance, A summary of all cests
sss0glated vith this level af effort are found in Table 1,

9, vel af ' i [ o] |

During the TLrst year of the proposed mainteasnce program oaly 300
Siiometers (aF abwut 100 road segnents) will vequire Baintenance, These 500
Siiometers afe sprfead throughovl the XK' s sis reglons, vith betvees 73 ta 100
Silometers withia the jurisdiction of each reglonal office, Due 1o the

e
A\ -
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limited amount of maintenance required, a separate maintenance unit within
each of the six regional offices can not be economically justiffed. On the
other hand, one malintenance unit based out of the DCR central office could not
adequately cover the malntenance needs of the six regions due to the distances
between the regions compounded by the mountainous topography vhich reduces
accessibility and increases transportation time, Therefore the maintenance
activities, though coordinated by the central offfce in Guatemala City, will
be managed ~ui of tvo of the six DCR regional offices. Because of thelr
geographic iccatlon, the reglonal offices in Chimaltenango and Quetzaltenango
were chosen, Each of these DCR offices vill be responsible for the
saintenance of about 250 kilometers the first year of the project., The
progras vill be adaminlstered by one resident maintenance engineer at each of
the tvo maintenance headquarters, Each engineer and tvo assistants will
inspect all roads being malntalned as vell as those roads vhich vill enter
into the malntenance program shortly, (dentifying wvork to be undertaken,
levels of community work force required, scheduling of both routine and
periodic malntenance efforts and managing the most cost effective mix of heavy
equipaent required to support the malntenance effort, It is anticipated that
each road vill be visited at least once a week by elther the resident engineer
or one of the twvo assistants. During the first year of the project roughly 350
road segments (250 kilometers) need to be visited by one of these three
fudividuals each veek, or 17 roads (75 kilometers per week per person). Civen
the grouplog of differsnt road segments it will be feasible to visit these 17
roads vithin 2 or ) days per week, The third year each individual vill have
to visit JO roads segments per veek reaching their capacity to visit project
sites, The fourth year additional staff will be hired. 2 assistant
varehousesmen vill be hired to process field requests for handtools, one at
each reglonal center. To initlate the heavy equipsent supported portion of
the maintenance program, each reglonal saintenance office vill have at thelir
disposal one road grader, six dump trucks and one backhoe/front end loader
(requiring eight heavy equipsent operators/drivers) vhich vill be used
primarily for resurfacing gravel running surface materials, As the reglonal
saintenance officer Increases the level of maintenance activitles, additional
heavy equipment will be purchased (at the end of the third year) to complement
the tnitial mix of equipsent. Two additional engincering asslstants and tve
payroll clerks, as vell as one additional resident engineer vould be hired at
that time, Soclal wvorkers currently located at all six reglonal offices will
undertake comsunity malntenance prosotion caspalgns to Increase or contlove
public avareness of the value of malntenance in communities and sunicipalities
vhere Lhe salntenance progras 15 to be initiated or continued,

The resident englineer or one of the tvo assistants vill certify that
road salntenance has been undertaken, 30 that the communltly road malntenance
comnittee nenbers can be pald,

The syatem for payment of community malntenance vorkers vill be the
same a8 that establilshed under the rural access roads construction progras,
This system has been fleld tested over a slx year period and has proven Lo be
efficlent and acceptable by both the ICK as vell as the vork creve, Work crev
foremen selected by community road commitiecs and vho vere tralned under the
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access roads construction program vill coordinate vork crevs as vell as record
vorker attendance and wvork performed, This information will then be reported
weekly to the Assistant for the resident engineer who requests the DCR payroll
unit to process bi-veekly payment clatss based on unitary price of vork to
vork perforsed. These payment claimes are then delivered to the vorkers by DCR
on 4 bdi-veekly basis and can then be cashed at Regional Offices of the Bank of
Cuatemala,

At the initiacion of the project the DCR will require the hiring of
). nev employees: 1) onv assistant to the road saintenance coordinator for
the central office, =) two resident saintenance engineers one at each of the
regional salntenance headquarters, J) four assistant saintenance personnel, 4)
two assistant warehousesen 3) six drivers to drive the personnel (n #2 and #)
above to work sites, 6) thirteen drivers for the 12 pusp tanks and one lov
boy, 7) four heavy equipment operators to operate the 2 road graders and 2
back/hoes, In addicion, payroll personnel and soclal vorkers currently on
board at the six reglonal offices will be utilized. During the fourth year,
the folloving additional DCR staff will be hired: 1) one resident engineer,
+) tvo assistant waintenance personnel, J) tvo payroll clerks, J) three
drivers for #l and 7] adove, &) six drivers for the 6 nev duap trucks and 3) 2
heavy equipsent operators for the nev road grader and dackhoe, Therefore, by
the fifth year the DR level of effort vill include an additional 48
employees, (salary cists for these nev eaployees (s given in Table 1),

Table 11
A, Adainistrative Personnel = DCR Central Office/
A, Personal Adainletrativo =~ Oficinas Centrales de la Eﬂi Aduinistracion
1Q=]0Us}
Salary/%al Total J Years/
Hon(ﬁLy? iﬁ;uni Total Durante
z Mensual Annual los 3 Anos
i Asslatant Englneer/
Ingenlero Asistente Q303 04 440 Q)2,200

Q6,440 Q32,100

™e Coordinator of the Departnent of Rural Roads vill be responsible for
'oad maintenance, assisted My his deputy vho vill represent & nev position st
Ene adalnlsirative nanagenent level,./El coordinador del Departanento de
Camines Rurales seras responsadble del manteninlento de los canines aywdado por
Y dsistente que Incrementa una posiclon a nivel de direcclon adainistrativa,
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B, Adainistrative Personnel -~ Regional Of!lcoc
§. Personal Administrativo -~ Oficina Reglona

Expenses for Tvo Regilonal Maintenance Centers
Gastos para Dos Centros Reglonales de Mantenimiento

1 Q=1 USS
Aaount Title of Posticion. Salarv/Salario Christmas
Canti~= Titulo del Puesto Honthfy Annual Bonus/ Total
dad Mensual Anual Aguinaldo
. Resident Engloeers/Inge~
nleros Residentes Q1,213 Q29,164 Q1,600
- Sarehousesen helpers/
Ayudantes de Bodeguero <83 10,260 320
- Operators/Opeiadores «00 19,200 800
19 Orivers/Conductores de
Vehiculos 120 27,360 1,50
. Engineer' s Assistant/
Auxiliar de Ingenlero 300 14,000 940
Q109,980 Q3,188 Qli3,168
Total Techaical AMdainistrative and Operating Costs Qlad. 028

Technlcal edalnistrative personnel in the Reglonal Nalntenance Centers vhich
will be stationed in the two access roads reglons./Personal tecnico
aduinistrativo de operacion en los centros reglonales de mantenimteato que
estaran localizados en dos de las reglones de caninas de acceso.

The cost of the technical adninlstrative operations for 5 years vill bde
QIS 028 u 5 = Q719,140 since there are not any salary increacss anticipated
during the life of project.

Beginning vith the fourth year, to cover the needs of the nev equipnent amd
Assist its adninistrative and techalcal staff, 1t vill be necessary for the
SR to Incresse Lte staff from the fourth year as indicated belov, This
sdditional equipsent and staff vill be required because of the additional
Access roads constructed by the DCR during the first years of the project ia
4441100 to roads planned for construction after the fourth year,
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E, Level of Con-unztz Effort

During the construction of )23 kilometers of access roads within the
AlD financed 320-02)) project approximately 60,000 people or about 12,000
families living in 2)0 communities along these access roads benefited from the
faproved a7cuss provided by these nev roads as vell as benefitting from
village ledor payments for their participation in the labor intensive
constructlon efforc, Assuming that the roads to be maintained are similar In
sharacteristics to those alrsady constructed then 1a the firet year of the
salntenance program about 474 community supplied foremen vill supervise
laborers who will provide 44,.9)) gan days of labor from the 474 communities
along the 300 kilometers to be maintained. With an increasing voluse of roads
to be maintalined the number of these foremen vill reach about 949 (odividuals
by the fifth year vhen 1,00 kilometers are under annual saintenance. These

s Addlt;sna; lciugfgszgil (Fourth Yiar‘
. ecesldades iclodnales uarto o

1 Q=1 0Uss
Amount Title of Position, igugfl;prio Christmas
Canti~ Titulo del MNeste onthly ud Bonus/ Total
dad Mensual Anual Aguinaldo
9 Drivers/Conductores
de vehiculos Q110 Q12,960 Ql0
: Operators/Uperadores +00 9.600 400
: Resident Engloeer/
ingenlere Residente 1,313 14,580 800
- Engineer’ s Assistant/
Ausiliar de lngenlere 300 12,000 470
- Fayrollsen/Flanllleros 233 3,840 i;g

Q54,780 Q2,610 Q37,3%

The cost of techalcal adainlatrative aperation for two years of
additional staff =» Q37,390 5 2 = Q1i4,.700,

Whereas the XK will have to Incredse the total cost of fte budget
for the 5 years of the Life of project vill be Q729,140 = Q114,780 = 843,920,
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foremen will provide thelr services year around (to be paid by the DCR) at
roughly $),00 per day depending on the type of vork undertaken, Each foreman
wvill supervise a nuaber of comsunity supplied laborers, the exact number
depending on the work to be accomplished. In order to spread the opportunity
for extra locome more equally among all interested community maintenance
committes members as wvell 48 to insure that sembers have sufficient time to
attend to their flelds, each laborer vill vork 20 days a sonth for ) sonths a
year, Therefory each loborer lnvolved in the program can anticipate an
outside annual income of approximately Q80 () months x 20 x Q).00). Using
the criteria that each ladorer will supply only 60 man days of labor per year
during the first year of the maintenance progras 750 laborers vill perform
44,953 man days of vork required to maintain 500 kilometers of roads (see
Tadle L1l for calculation of vork requiremsents). By the fifth year 1950
ladborers will be required. In total, during the five year project the
comsunities will provide 6,730 san years of labor and vill receive a total of
Q1,087,000 {n lador wvages vhich will be distriboted over the 949 rural
communities (47,700 families, or adout 238,500 irdividuals).

e o ject a eds

In order to maintaln access roads using labor intensive methods the
community lador will require handtools, However, for certaln types of work,
such as transporting fill or runalang surface materlals or In spreading large
volumes of gravel, heavy equipsent is required, It ls sore cost effective to
coordinate the level of output of the backhoe and dusmp trucks vith road grader
which can spread the material in the tine it takes to deliver 1t to the work
sites, Therefore, both handtools and heavy equipsent vill be seeded to
Baintaln the access roads vithin the progras,

s Mandisels

Experience vith labor inteasive road salatenance under the
previous AID PFreject Mo, 310-01)) indicates the need to divide maintenanco
sctivities among 3 man crevs, each assigned to ) Kilowmeter sections of read,
ia other vords, the maintenance program for the firet year vill cover 167
sections (1.e, 300 1 J = 167), Each section, or crev, will require a nix of &
handtooles. Appropriate hand tools 1o carry out road salntenance tashs vill
inclvde ploks, shovels, hoes, wheelbarrows and sachztes, The quantity and
cost of hand tools per hilometer are descridbed in Table VI,

Although handtools by lav will alvaye belong to the COC, the
conmualty connlttees vill be responsible to the BCR for the handtools, The
handteols vill be replaced by the ICK vhen a0 longer veecable, Handioels will
e Rept vithin the same communltlies and village naintenance commitiees vill be
responsible for malntalning the barroved tonls In goed erder,

. Beawy Equipsess

It 1 sstimated that about 400 ¥ of suifacing material Is
fequired per bilometer (o pravide an adequate running surface, In total, for

' L]
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500 kilometers, this volume is about 200,000 s, Given Guatnmalan climatic
and topographical conditions the volume of resurfacing material required
annually to replace lost or vorn surfacing material (s about 40 percent.
Hence during the first year of the malntenance program about 80,000 w? of
material vwill bde replaced. This volume of vork will be undertaken by heavy
equipsent, not by hand lador, because on the average the gravel borrowv pits
are located 10 to 1) kilometers from the vork sites, Therefore it 18 more
cost effective to use heavy equipsent to transport the resurfacing materials
than 5% land vith vheelbarrovs., One tsout end loader can load about 150 aJ
per day. Therefore 2119 days (80,000 u?/)30 w?/day) are required to
complete the task. A heayy squipment unit at sach of the tvwo regional offices
consisting of one backhoe, © dump trucks and one road grader can undertake
half of the required vork in 113 days. Compacting of resurfacing material
will be undertaken by smanual labdber.

By the beginning of the fourth year 900 kilometers of roads
will be lncluded fn the maintenance progras vith an additional 200 kilometers
entering into the pro;tsl. With 900 kilometers to be maintained,
approximately 144,000 a? of resurfacing materials need to be transported to
road sectioans (900 szlanct]tl x 400 @) x .4 ® 144,000), This vill require
“1] days (164,000 97/3350 a¥/day). GEach backhoe/froat end loader will be
wtilized 203 days or near the limit of avallable vork days per year, Hepce,
heavy equipsent malintenance equipsent pachage will be required to be purchased
during the fourth year of the project. Table VII provides a listing of the
beavy equipsent o be purchased at twvo discreet intervwals, Table VIII
provides operating and saintenance coats for these vehicles on an annual basis,
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Table V1i/Cuadro VII

A, Heavy Maintenance Equl at for Two Centers
A.” Equipo Preado e Mantenimiento para Dos Lentros

10 =

Amount/ Unit ~ total

Canti~ Price/ Price/

ltem/Renglon dad Preclo Precio
Unitario Total
Road Craders/Motoniveladoras 3 Q45,000 Q90,000
Back MHoes/Retroencavadoras 2 35,000 70,000
Dusp Trucks/Camlones de Volteo 12 20,000 240,000
Plek=gp Trucks/Camiones Pick-up L] 10,000 60,000
Lov-doy/Platatorss | 90,000 90,000
Sub Total Q330,000
Spare Parta/Repuestos 61,000
Qel2,000

B, “E‘i‘l‘.‘.!’ e Maintenance Equipment After the "h!ﬂ 'lni
3. FEquipo Fesado de Nantenimiento sdicional despues del tefcer

19 = 1 USS

Anount/ Unit Yotal

Canti~ Frice/ Frice/

lten/Renglon dad Frecloe Frecie
Ualtarie Total
Boad Craders Moteniveladoras i Q43,000 045,000
Bachhoes/ Retfocacavadaras H 35,000 15,000
Duap Trechs/Canlonss de Volten 3 20,000 120,000
Flab=wp Truehs/Camiones Plebh=up b 10,000 golg
Seb Tugal 130,000
Spare Farte/Bepuestos 46,000
Q276,000




Gastos de Operaclion -

rmu!&utogo

12 Duap Trucks/camiones de volteo

Annual nileage per truck/Recorrido aaual por camion;

- ls -

Table VII1I/Cuadro VIII

Con

st es y

- N
anten

and Lubricants

Diesel Consumption/Consume Diesel:

Asount of gallons per truck/Cantidad de galones por camion;

ento y

ricantes

60,000 kas,
13 Ka/Cal
4,000 Cal diesel

Assuming 102 percent for inflation/Tomando un I de inflacion del 102

Price of Diesel/Frecio del Diesel:

19 =1 uss

Price per Galloas
Cal.Diesel/ Per Year/

Susbar Cost/Tr, Nusber
of Trucka/ 1 Procu= Cost

of Trucks 1 Procu~

Cost/Tr,

Preclo por Calones Numere de rement/ Nusero de resent/ Year/
Cal.Diesel por Ano Camiones Costo/Ano Canlomes Coste/Ane Coste

i Conpra i Compra Ame

1 Year/Ase CEES 4,000 12 62,000 062,000
1 Year/Ano 1.4s 4,000 12 9,120 69,120
) Year/Ase 1.5 ., 000 i 73,840 75,840
& Year/Ane 1.7 ,000 2 83,040 & 41,500 134,560
3 Year/Ane 1.% «,000 2 91,300 6, 45,80 1)s, 800
Q469,200

HaintensnieMantenlinlientn

It 18 estinated (0al eaeh trweh will recelve malntenance serviie every 3,000
. or L] anaual services,

Average Cost of Servige = Q150,00

S1in
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Tirst Procurement Second Procurement
Cost per No, of Mo, of ost No, of Cost Total
Service Services/ Trucks/ Year/ Trucka/ Year/ Cost/

.

Costo por No, de No. de Costo No, de Costo Costo
Servicio Servicios Camiones Ano Camiones Ano
\ Year/ Ane 130 i 12 ol,000 21,000
« Year/Ano 10} ie 12 23,760 23,760
) Yaar/Ano 180 i le 23,920 25,920
 Year/Ano 198 i 12 :8,512 ] 16,256 42,768
} Year Ano <18 12 i 3.9 v 13,090 47,088

Qlel.l)e

Tires Lliantas

Replacement of tires every 13,000 kas, or 1.4 times during the
year, Reposicion d& llantas cada 25,000 km, o sea 2.4 veces al aneo,

Value of Tirea/Valor llantas = Q230
Number of tires per truch/Numero de llantas por camlon = &
Each dump truehk vwill seed three changes of tires per year except for the firat

yeal vhel one el of sev (lres comes vith the aev equipneat, therefore the
cost of Cires per Lruch Tor the firet year = & u Q230 » 1 = Q3,000
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Tirst Procuremsent Becond Procurement
Cost of 8o, of Cost No, of vost Total Cost
Tires/Yr. Trucks/ Year/ Trucks/ Year/ Year/
Costo de  No, de Costo No. de Costo Costo Total
Llantas Camiones Ano Camiones Ano Ano
por ano
T Year/Ano J,000 I3 Je,000 36, 000
2 Year/Ane 4,930 12 39,400 59,400
) Year/Aae 3,843 12 63,30 65,340
« Year/Ano 3,900 12 70,800 ¢ 23,600 94,400
3 Year/Aso 0,370 12 78,840 [ 39,420 118,260
Q.373,400
,!ci'tli
Annual mileage Recorrido amual: 50,000 im,
Consumption/ Consume 17 m/Gal
Valtary price regular gas/Precio Unitario gasolina regular: Q1.9
Asount of Callons per vehicie/Cantidad de galones por wehiculo = 1.%0
gal,
Virst F at %m Frocuremeat
Frice Cals, per LCost ber ast Total Cost
per Gal/ Year/ Plekups Year/ Piekups/ Year/ Year/
Frecio Cals, Numere Coste Bumefo Casto Ceato Total
pov Gal, Aae Fichups Ane Fichkups Aseo Ang
T Year/Ana 1.94 1.940 LYY 38,3008
: Year/Ase 2.1) 1.940 & .51 37,573
+ Tar/Ass 1.34 1.940 & 45,511 | .74 o8, 2s7
S Year/dse 1,04 1. 940 ¢ 30,09 | 15,049 75,147
Q.256.86)
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MalntenanceMantenimiento
It (s estimated that each pickup truck will receive 10 malntenance services
per year per 3,000 ka,/Se estiman 10 servicios al ano por vehiculo, o sea cada
5,000 ka,
/eit cost per service = Q100
10 = | Uss
First Procurement Second Procuremen
Cont Nuaber Nuaber Cost '\f;:r Cost Total cCost

Service/ Services/ Plckups/ Year/ Plckups/ Year/ Year/Costo

Costo Nusero Nusero Costo Numero Costo  Totel
Servicio Servicios Plckuy Ano Plekups Ano Ano
Toeries R e o
+ Year/Ano 110 10 3 6,600 6,600
} Year/Ane 111 10 ° 7,260 7,300
¢« Year/Ane 1)) 10 3 1,980 ) Q3. 9% 11,970
3 Yearv/Ano 14 10 ) 8,780 ) 4,J80 13,140
Q.44,970
?__l Fes Liantasi

Replacement of tires each 15,000 kns./Reposicion de llantas cada 15,000 kms.
Only two replacesents of tires are estinated during the first year and three
during the following years./Se conslderan solo I reposiciones de llantas el

priser ano y ) para los sigulentes anos,

Value of tire/Valer llanta Q 130

Tires per vehlcle/Llantas vehiculol «

Anpual cost of tires for the flrst year./Coste
anval de las Lllantas para el primer anoir = 150 0 4 . 2 = Q1,200

Cost of tires for the 2ad, year = 130 w 4 x 3w 1.1 = Q)1,000

1L}
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Cost of Pilckup Truck Tires/Costo de Llantas para Plckups

~ First Procurement Second Procuremsent
Annual ’“hl’ Annual Number Muui Total Cost

Cost of Pickups Cost/ Pickups/ Cost/ Year/
Tires/ Nusero Costo Numero Costo Costo Total
Costo Annual Pickups Annual Pilckups Annual Annual
Llantas
T tear Aao .0 B Q7,500 Q T.s0
« Year/Ano 1,980 ) 11,880 11,880
) Year/Ano 2.178 ) 13,068 13,068
« Year/An .39 o 14,370 ) Q7,185 21,355
3 Year/Ame 2.,0)% 0 15,010 ) 1,908 23,713
Q.77,.418
Heas U at/Egu Pesado

1. GCradersMotoniveladores

Number/Cantidad; 3
Datly Output/Rendiniento Diartei 130 o)
Volume/Voiumen n'; 80,000 o)

Tise/Tieape = S0000 si - 119 days/dian
3 y/dia

The aluu1 of ditohes Ls constdered separate from the surfacing vork,/Se
tonslders ol trabajeo de llmpless de cinetans separado del recudrinlento,

For geographical ressons two graders are required, one for each salatenance
conter. /e considearan I motonlveladores por rasones de localisscion geografica
waa pars cada Contre de Manteniniento,

Anaval work daye/Dlas de trabaje por amei b33

Datly fuel conswmption/Consume dlarie de combustible 31 gals,

For 1 graders/Fara I wotoniveladoras = 239 u 32 0 2 = 14,056 gal Diesel year/
géls Diesel al ame




- 20 -

Uraders =~ Price of DieselMotoniveladoras =~ Precio de Diesel

1Q =1 Uss

Tirst Procurement BSecond Proc t Tog*!
Price Gallons Mo, Annual  No. ﬁw:! Annua

per Sallion/ Per Year/ Craders/ Cost/ Graders/ Cost/ Cost/
Precio por Calones Motoalve~ Costo Motonive~ Costo Costo
Calon  por Ano  ladoras  Anual ladoras  Anual  Anual

i Year Ane
« Year Ano
) Year Ano
« Year/ Ano

3 Year Ano

Q.31 le,830 : Q38,39 Q38,399
Lise  le,07) . 2,209 41,209
1,39 1&,07) : 46,000 46,606
1.7¢  14,07) 3 51,00) 1 Q5,50 76,304
.92 1,875 2 50,279 Loy 84,418

Q288,136

Backhoe vith l;ont lg uuguzhuguygﬂugs

Sane nuaber of days vorking than greders/lgual numero de dlas trabajando que
las notoniveladoras

Dally dlesel consumption/Consuno d1arlo de dlesel: 16 gals,

Annual dlesel consuaption/Consumo anval de diesel; 10,992 gals,

19 =1 U5}
per Callon/ per Year/ mu Cont/ nnl Coste/ t.'utl

Precio por Calones NMotealver Coste Notoalve~ Coste Coste

T Tear Ase
« TeariAme
} Year/Ane
* Tear/Am

} Tear/Ane

A L

. 10,992 : M8 LI S 3
L9 e A : LU b 399
1.0 10,992 . i i 19,036 37,00

10,99 3 e, 279 ) 1,103 83,014
Total Qiie, 10}
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Maintenance of MHeavy Bﬂnﬂszﬂagggntgunp Equipe Pesado
Cost of Crader/Costo motoniveladorai Q45,000
Useful life/Vida uttl, 3 anos

Depreciation after 3 years/
Depreclaction a los 3 anvos: €02

Repairs and NalnteuanceManteniniento
y Reparaciones: 73% of depreciation/ de la depreciacion

«5,000 =« 9,000 9,000 x .6 = §5,400 each year/al ano,

_g—

0,73 x 5,800 = Q4,050 the firet year/al primer ano.

10 =1 Uss

N o

Maintenance . 0. . ABua

Cont/Conto Craders/ Cost/ Craders/ Cost/ Cost/

Anual Man~ Hotonive~ Costo Hotonive~ Costo Costo
i Year/ Ao %“ -%-M&Lﬂ__‘ﬁ%
: Year/ame 4,40 : 8,910 8,910
) Year/Ane &0 H 9,000 9,000
* Year/Ano 3.,0% : 10,780 i 3.3 1e, 170
5 Year/Ane 5.9 ] 11,90 i 3.0%  17.7%

Total Qe0,770

Iires for arsders and hechhoos/Lisates pare petonivelsdorss 7 relreencavedorss
Cost of tire/Coste Llanta: #1,500

Anount of tires/numare de llantas & sachie.v,
Maber of sotor graders/Nunetre de notonlveladores:

The Firest set of tires comes vith the nev equipsent /E]l primer set the llantas
viens coh ol sueve aquipe,

™he thres vill e reploced during the second year at & cost of/Las Hlantas
SETAN Tenavadas & partir del 20, an0 con wn coste deoi 1,500 5 1,1 = 1,850
asth/e v,
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Tires for Craders/Llantas para Motoniveladoras
19 = 1 USS

Annual “Virst 7 Jecond ’;gsg:gg!f; Ygti]
Cost of ' Annua ' Annual Annua

Tires/ Costo Graders/ Cost/ Craders/ Cost/ Cost/
Anual de las Motonive~ Costo Motonive= Coato Costo
ladoras 0
- ar/ |. ! . .
) Year/Ano 1,01% 3 ). 6)0 3,630
« Year/Ano 1,99 3 3. ). m
3 Year/Ano 2. 17 3 .29 1 Qi, 1% 6,588
Total Q17,510

T 1s estimated that during the firs! year of the project the graders vill
utilizge the factory tires,./3e considers que ¢l priser ano del proyecto las
sotoniveladoras utiltzaran ol juego de llantas nuevas de fabrica,

Tires for 1 dackhoes/Llantas para I retroencavadoras

Cost of big tire/Costo llanta grende; $1000

Cost of small tire/conto Llanta pequenal 150

Asount of big tires/Nunero de Llantas grandes = 2, 42,000

Asount of small tires/Numere de llantas pequenas = 1, 300

Total ':om

Cost of Tires for the second yeaz/Costo de las Llantas pars el segundo ane =

2.,000 x L.1 = Q3N
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1Q = ) Usy
Anoual at aammm
Cost of auva
Tires/ Canto vast/ Cost/
Anual de laa Motonive~ Cuato Motonive~ Costo Costo
Liantas ladoras Anual ladaras Anual  Anyal
ar/ - ) a.aa.l
U t.q\gﬁ u.q.u N v.v‘. 0.0.'
& Ysar/Ano 3.00) e 6,122 6,122
S Yeari Mo . b 0,13 1 Q3.6 10,10}
Total Q26,849

Bachnos saintenanceManteainientd e retroeucavadoran

Cost . Casto= )3 000

Useful 13fe.¥1de Gtil* § ance

Depreciation Depreciacions 0% 1a Tive yeara/t0% 4 las claco anos,
Maintenance 4nd repalrMantenlulento vy repateacionss® 5% 4o la deprectecion

MW%WU 1000,

1000KC oo

4200 Cade a8 . wach yoar

700K, *%e 3130 4} priser ano/during (he FLiet yeoarv

{¢ = 3 vid
Kanvel TIvel Fro.rement  Second e.f;_gnzkgﬂ
Natateaaace fs. of Ansuel %, of Anave | )
Cast.Casta Decrhoua. Caslr Sechhose: Cost/ Costr/
Adval Nen~ Natunjve Sawta Rotuaive~ Caste Coaste
geniniento jadatee Anel  tedoras  Adusl  Adugl
1%ar/Ana ¢1,1%4 b Qe , )00 Q4,300
2 YeariaAna 3.0 3 $.,9% 6,9
) Year Ama 1.0 3 7.624 1,824
¢ Year/Ana 19 | ..5 | g.-‘u u«.“u.
w ".s’z '..uu “ ‘- -. h ‘o.—u u&..:
Total qul, 309
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Lov-loy

It 1o considevred that the low=boy will have the same use as that of one dvap
truck, the maiatenance and gasoline costs vere considered on this basts J8e
consldera que al lov=boy tendra un recorrido aprorimado de un camion de
volteo, los ¢coetus de mantenimiento ¥y comedustidles seran on Sane 3 oita
coneaiderscion,

Price of dtesel. Precio del d1eie}

ig = } U8}
Price per Gelloas per Annual Tuel
Gallon/ year/Calones cost/
precio par ano costo anval
por de comnbue-
Galon tible
} Year.Ano Q.3 4,000 Q3,240
2 Yeariamo .40 4,000 5.760
) Yeariam 1.58 4,000 6,20
+ Tearione .73 4,000 6,910
5 Yoariame 1.90 4,000 1.600
Total Q31,80

N

Tives for a lovebey/Liaatas pera ua lov=boy
UDait price of tives/Precio de Lov 11entas por valdad = Q1. 50 sach/cods was.

Cost offer Romber of AnBual
tives/ tlres/ tive coaat/
precio de Bupers de caeto saval
1as Llaatas flentas de lientan

I Yoar Ane 91%0 is 94,000

2 Weariene 35 ) 16 4,400

) Wariana 302 16 4,82

¢ Weariane 333 16 5,018

} tear/ane 366 16 5.0%

Total Qi 810




Lov=doy maintenanceManteniniento para lav-bdoy,
Unit cost for service/Costo de unidad por servicio = Q200,

Fs)»y

19 = | V3§
Nalatevaance Nunber of Annual salnte
' TY17 services/ nance cost/
Coetu de Numera Je Costo anual
santenimiento servicios por mantenial=
pieate
i Year/ano Q200 il Q2,400
2 Yeer:ane 220 il 2,840
) Yaariano 342 12 2.904
s Yoar ane 266 12 3,192
5 Yeariane ) 12 3,516
Total Q14,5632
Suamary/ Aesumen
Tual: Relntenances Yiteo/
canbystibles Naatesainiento Liantes
1ot, year:ler 4o 1e%,3:0 &4, 400 7,100
o, IeeF JAda. 4RI 186,310 48,049 $6,040
Me. vesr Jer. ane 205,175 53,508 72.40
LR, Teal. 4ta. 400 333,029 86,679 104,
Stn, year. 3te, ane 307,279 23,010 188,510
TOTAL 1,301 948 338,191 3i9.59)
BP0 SRR PRE WY

Heavy equipment 2peratinaal coete duflag the Life af (e projectiE) coasto de
IPRFAZionss 48} equipo Pessdo cote Sasada en |a vida wtil de! 8)ema,

Law=rey apereationa] colimais hes lwod <cBbldefsd Lo Yo (he adBe 48 Tof @
(Fdd il caste 3¢ aparacion del lowstiy Re Gldo coaslideiede Jgwal 4! 20 wA

£oBlaa.

POIX

\



_ 0 w .
_m__ag_ ___

- ;

_
|

i

ras

1

_r
____

#y






TOeTAL

a0
i i “_ il

L i g _—u d

L

Y

S e S R e e |







1 2. a« i o
D0l e v : win - .y - in - - - 1L - e p T8
B Mhaiaing e s masieanta - = - - - - - - - - - o e
& e Gune » - - 2 - = - - - 8 ~ ns e
LN e s % n, 13} 5 &) ) n) e P ‘. ] 1.U04 3,428
L S N U -
(N TT——
B e e Ve niom LA - e - P - o - - - |+ 4 - | ¥4
5 L T I T
L et ] - » - — = — —~ - - - » w
Babrw e fad - e — xx 4 = ~ ~= - = » &%
el iRBI ail e E W ann a)l p 4] a) Lars =n <. i.00e 4.5
. &
o ew Gvnamadee Sepen
e com M Bes
e e ve - .. - £ - i - i» - v - 2 .2
O e T - 4+ - 4% ] - e - un - b - L2 L.2%
P e
e e - ol - b4+ - 2094 - b L - &5 - 1.5 1,528 .
& deiey - 14 = 4 = — - = - . = E 2 2 e
"
bos o - = — 2 - =] - = = L% = A2 AW °*°
et Trad I _
st W Biis sl ALl Te . es " band Tl 3. s .m Len il L -






