Increase in the import is the major causc of increase in the etrrent account deficit.
(8). Fconomic Relationship among the Neighboring Countrics. |
1) Latin American Integration Association (ALADI)

. -ALADI was created by the Montcvideo Treaty in 1980 as an extension of a Latin

- American Free Trade Associalion formed inn 1960. The signatory countrics are Argenting,

“Bolivia, Brazil, Chile, Colombia, Ecuador, Mcxico, Paraguay, Peru, Urnguay and
Venczucla. Intra-regional exports within ALADI accounted for 16.7 percent of the total
cxports in 1994, :

2) The Andean Pact (AP)

- AP Was created by the Cartagena Agreement in 1969, bound by Bolivia, Chile,
Colombia, Ecuador and Peru.:Since then Chile and Peru have left the patct, and Venezuela
has joined. It established a cominon external tariff, though Bolivia-and Ecuador got a
preferential treatniént. Intra- group exporis only at:ci)untc(f for seven percent of the total
© exports in 1993. (In 1992 Bolivia made a bilateral free-trade agreeraent with Peru with the
exception of three continoditics, i.c., soybeans, sunflower oif and meat.)

3) MERCOSUR

~ MERCOSUR consists of four southern Latin Amcrican countrics, i.c., Argentina,
Brazil, Paraguay and Uruguay. Bolivia-is onc of fwo associate members of the
MERCOSUR, another is Chilc. Almost ali Bolivia's trade with MERCOSUR would be tariff-
frec. within ten. years. Scnsitive commoditics such as flour and textiles will remain
protected for up to 18 years, though.

2.3 CunentSiatus of Agiicnliuze and Other Industry
- 2.3.1  Agiiculture

Bolivian agriculture is divided to the western Andes platcau calied Altipfano and
the eastern fowlands called Llanos, and the slope between those two parts is a complicated
valley situated at the altitude of around 2,500 m. The 80% of the population in Bolivia
lives in the Altiplano and Valley, which occupies 40% of the total land, and the eastern
lowland occupies 60% of land with only 20% of the total population.

~ In Altiplano and Valley with a fraditional subsistence agriculture, the farm land of
every farmer shows a small size, less than 10 ha by 78% of farmers (less than 3 ha by
'45% ). While, in the castern lowland with a moderaized agriculture, each farn shows a
farge size,. more than 10 ha by 75% of farmess (inore than 50 ha by 37%), according to
data 1990, Servicio Nacional de Reforma Agraria. Because of the subsistence agriculture
in sinall size, 82% of th¢ péople in Altiplanio is poor, and the 44% - of them is in abject
poverty. o ' -
- Agriculture is still an important part in national ¢conomy, showing 16% of GDP

(1994), and holding 44% out of tolal workers. Rural population still indicates 42.5%
- (1992), being expected around 40% even in the year of 2000. '

- 5‘_Tﬁc'dcvclopmc'nt'ih_agfib_u_ltufai prodddidﬁ_cém'bcsg:cn in the annual growth rate
“of . 0.5% -for. crop cultivation, -1.0% for meat, and 0.2% for mutton. The major

. development is achicved in the eastern lowland,” located mainly s “the Santa Cruz

' Depar{ment,. Developing crops . are soybean, garlic, ~wheat, sorghum, coffec, tea,

~ pineapple, banana, ctc.” Data from 1985 to 1993 show -that soybean extended the

production tp to 4.8 times in these 8 years, and became one of the main export products.
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The unit yicld of soybean is surpassing those in Brazil and Paraguay, and achicving 80%
of that in Argentina. While, the decrease in the major crops in” Altiplano, potato, broad
~bean, Quinua, is shown in the same ycars by 23 - 24%. The yleld of potato is a quaiter of
that in Argentina, or around a half of that in Chili. o
~Livestock production is also uncvenly disldbutcd_gy_ari:a, Meat is prodhiced 73%
of all in two Departments; Béni (46%) and Santa Cruz (27%), pork is 61% in Santa Cruz
(32%) and La Paz (29%), broilcr chickei is 70% in Cochabamba, and cggs are 85% in
Santa Cruz (64%) and Cochabamba (21%).  While, sheep (mutton and wool), llama and
alpaca arc mainly produced in three Departments; La Paz, Oruro and Potosi (sheep 71%
and lana/alpaca 98%). {Data by MACA, 1993) S

_ As to the prospect for the agricultural development, the target of agriculfural
production in each crop and livestock was announced in public in December- 1993, by
“Bstrategia de desarrollo agropecuaria 1994/2003 - Un camino contra la pobreza <™ and
“Bases del plan d¢ desarrolio scectorial de mediano plazo 1994-1997”, Major products ‘in
-‘Altiplano are shown below; o : B S e

~Crops_ 199401997 Andval mte _Crops/Livestock  1994-1997 - Annually

Sunflower séeds 167% 38%  Alfalfa ‘48% - 14%

Wheat 128% 32% Quinva 29% 9%
Pineapple 96% 25%  Polalo 13%  42%°

~ Kidney bean 81% 2% Broad bean 11% 31.5%
Coilon 62% 7% - Torage Basley % C2.9%
Garlic . 60% 1% Mik W% 64%

- Soybean C80% 15% = Wool - : - 13% 4.2%
' - Muiten - 1% - 3.5%

Meat = 9% T 290,

In order to achieve the end, effective use of foreign aid or NGO and the good
arrangement of administrative support especially in extension service are expected.

2.3.2  OtherIndustries
(1) Industrial Structure

Mining sector contributed to .GDP at ‘the tune of 11.2 percent in’ 1995,
manufacturing at 18.5 percent, and constiuction'at 3.8 percent. =~ .

(2) Trends of Production and Income of the Major Industries

-“Top 50 companies in Bolivia accounted for a quarter of GDP in 1995. In termis
of - sharcholders': cquity, ENTEL:is the biggest (763 mil.US$), followed by two
petroleum/gas exploration/ production companies in 1996, On the other hand, Inti Raymi,
~a mining company (the cighth biggest cquily) had the biggest turnover in 1996 {136
mil. US$), followed by Lloid Acreo Boliviano, and Banco de Santa Cruz. ENTEL was
the fourth with a tumover of 105 mil. US$.

(3) * Forcign Capital

Forcign direct investment (FDI) accounted for 82 percent of the total private
‘investment, which reached 663 mil. US$ in 1996, FDI was equivalent to 5,9 percent of -
“GDP in1996. Investment from Italy, USA, Brazil, and- Canada (amount in' this order)
account for about (wo thirds of FDI.- A half of FDI was largeted to teleccommunication,
and petroleum/gas production sectors, a quarter to manufacturing, agricultisal industries
and clectricity scctors. : o Tl L e TR
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2.4

- National Agaiculnnal Devclopment Policy

in 1994, Bolman Govcrnmcnt annotinced “PlAN GENERAL DE DESARROLLO-

ECONOMICA Y SOCIAL DE LA REPUBLICA -EL CAMBIO PARA TODODS-” as the basic policy
for the soclal and ccoriomic developrient of the country. In the Plan, constraints for the
social and cconomic development in Bolivia are analyzed and strategic targets to conquer
the issucs derived from the analysis are pointed out. Following is a malter of consequence -
to achicve the strategic targets in the Plan;

1) Stabitization of macre-cconomy
2) Correction of cconomic differcntials in other countrics

~ 3) Promotion of industrial productivity

7

" 4) Developmient of human 1csotirees

5) Hamtonized development of urban and riral arcas
6) Reorganization of polity and administration systems
Conscivation of natural resources and ¢nvirehmental protection

. 8) Proper mamgcmcnt on vital movement

o -Agncullural dcvclopmcm pollclcs in the Plan referred in the ftem “5)” are as
follows;

" 4) Activation of economy of the peasant

- redistribution of land

- cstablishment of land ownership

- soil improvement and conservation

- improvenent of irrigation system

- effective utilization of a genetic resources

- proper discase and pest contro}

<" improvement of livestock production including stable lmprovemcnt

- improvement of small scale irrigation facilities :

- improvement of storage facilities for agricultural production

- infrastiiiclure improvement such as farm road, rural elcctrification, ete,

- unprovement of marketing system

- promonon of agro-industry

- ensuring a source of revenue

-~ technology development and cktension

- establishment and strengthen of the devclopment administration
structure

b) Tumabout of the mlgratton pollcy
-'from the immigration policy to ' the promolion - policy such as
intermediate rural city development and upbringing small-to-medium
‘scale enterprises

 ¢) Assistance to the habitants who lived dis-developped areas in the urban arca

d) Strengthen of the administration structure of cifics, towns and villages

SNAG has rcsponsnblc to perform the national agricultural administration.

Following two basic stralegic policies for promotion of the agricultural production in the
‘country were announccd in 1993; :

- ESTRATEGIA DE DESARROI LO AGROPFCUARIO 1994/2003
: UN CAMING CONTRA LA POBREZA- :
BASES DE DESARROLLO SECTOR!Al DE MEDIANO PLAZO 1994-1997

:St:atcglc (a‘rgcls-m the former pohcy aré thc food s‘(’:cumy for whole nation,
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poverty alfeviation and clevation of the living standard in rural arca, cnlargement of
cmployment opportunily in rural arca, diversification and expansion of agricultuzal
producls for export, To altain the targets, following acuon plans were constructed;

1) Improv ement of agncultural structure -
- “reforniation and integration to the- markct coonomy of thc ‘traditional
. agnculturc
- - expansion of agricultural producls for export
- promotion of rural industry

2) Correction of social and cconornic difference between urban and rural arcas
- deyvelopment of the intermediate citics in the rural arca -
- decentralization of the agrlcultural dcvcl{}pmcnt

3) Reinforcement of the propulsron structure on agncultural dcvclopmcnt :
- reinforcement of - the coopcranon systcm bctwccn pubhc and  private
scclors _
- teinforcement of the propulsmn structure on agnculturc and technical
- administration

The latter policy is the latest mcdmm term agncuItural development strategy of
the SNAG. Major subjects to be propclied in the. agnalltural admlmstrahon can be
summarized as follows;

- Expansion of agricultural producﬁon _

- Promotion of economic activitics on agriculture

- Promotion of technical developnient on agriculture

- Improvement and reinforcement of propulsion structure on agricultural
- development

- Rcmforocmcnt of mvcstment and international coopcrahon

_ The mediui term. development’ pohcy consists of three (3) basic programs o
promote the agricultural production and four (4) assistance programs to realize the basic
prograins. Each program is as follows and the execution of feasibility study on
agricultural development of Achacachi area is based on lhcsc basic pmgrams

a)  Basic program

- Food Sccurity Program
PROGRAMA DE SEGURIDAD ALIMENTARIA (PROSEGAL)

- Expansion and Compctitivencss Program for E):polt of Agricultural
Products

- PROGRAMA DE EXPANSID‘\I YCOMPETIT [VlDA!) DELA AGRICULTURA DE

EXPORTACION (PROEXCE)

- - Regional Agricultural Dcvelopmcm Program Joint to [ntcrmedlatc Cities
PROGRAMA DE DESARROLLO AGRICOLA REGIO\TAL ARTICULADO A
CIUDADES INTERMEDIAS (PRODARCI)

b) Assistance program

- Technological Dcvclopmcnt Program SRR
'PROGRAMA DE DESARROLLO TECNOLOGICO (PRODETFC) _

- Water Resourccs Management Program for Irrigation Purposes
PROGRAMA DE MANEIO DE RECURSOS HIDRICOS CO‘\! FINES DE RIEGO
(PRORIEGO) : . _

" - Natural Drsaslcrs Prevention Program
PROGRAMA DE PREVENCION DE DESASTRES NATURALES (PREVENDEN}
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- Agncultural Pub!lc Scctor Technical-Institutional Strengthening Program
PROGRAMA DE  FORTALECIMIENTO TECNICO-INSTITUCIONAL,  DEL

SECTOR PUBL[CO AGROPECUARIO (PROFORSA)

_ The niain objcdwcs of PRODARCI which is the political background of thé Study
~ are to impe! the accamulation process of peasant income within a framework of ccononiic

cxchangc between urban and rural arcas at regional and sub-regional” lcvc!s Specific
objectives are; .-

1) tosupport commercialization proccss of pcasant production and to develop
ils ncgoliation capacity in markets,

2)  to stimulate modernization of farmmg system and techniques, to- foster
production of agro-industrial crops and the development of proccssmg

. activitics, and

3 to rcgulatc the m1grat0ry ﬂows from rural areas to large citics.

_ To achlcvc ‘the PRODARCI cffl(:lcnlly, fol[owmg three (3) sub programs are
- provided;

1) - implementation of Integrated Centers of Services (CIS) to offer the dircct
and integral technical assistance to small-scalc farmers
2) supporlmg sub-program of Agro-industrial Transformation (o develop
 activitics of technical assistance, training and promotion dirécted to small
: and medivm agro-industrial produccrs
-3)  supporling  sub-program of - Social [)cvclopmcnt in Urban Arca to
strengthen the municipal adminisiration capacity

2.5 Ag'ticﬁlhnal and Rural Devolopmenl Activities in the Study Area
(1) Omasuyos Los Andes Rural Dcvelopmcnt Project

o In 1977 an FAO / World Bank Coopcratlve Program mission ideatified the
* Omasuyos - Los Andcs Rural Dcvclopment Project as the succeeding rural development
project of Ingavi and Ulla Ulla in the Altiplano. The project area is part of the northern
Altiplano bordering Lake Titicaca’s southern shore and extending roughly between 20 and
80 km north of La Paz. Administratively the project arca is constituted by Batallas and
Peiias in the province of Los Andes and Achacachi in the province of Omasuyos. The
project includes followmg componcnts;

- Produclwc investments; a credit fund, linked with prowsmn of technical
assistance, to suppoit both crop 1ntcnsmcat10n and liveslack nnprovemcnt
on an csumatcd 4,000 small farms, and other viable investments in
handicraft dcvclopmcnt afforcstation, purchase of boats and fishing gear,

- developmient of tourist-related services, development of small industrics,
construction and stocking of community shops and storage.

- Rural Roads; up-grading of exisling roads. -

- Rural _ggm, credit- for house improvement in towns of Achacachi,
Huarina and Batallas.

- ‘Studics and Pilot ¢ Sgbgmg, feasibility studics for irrigation, drainage and
fisherics.

In responsc to the recommendation of the project identified mission of FAO /

World Bank Cooperative Program, MACA (MINISTERIO DE ASUNTOS CAMPESINOS Y .

- AGROPECARIOS) had been carticd out technicat study on Omasuyos - Los Andes Project

- (PROYECT OMASUYOS - L.OS ANDES) with the joint operation of DESEC in 1978. In the

“study, samec components mentioned above were proposced to implement in the study arca,
however, no 1mplcmcmahon was cxccutcd after completion of the study.
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(2}  Achacachi Municipality Development Plan

Prcliminary cdition of the “Achacachi Municipality Development Plan” (PLAN DE
DESARROLLO MUNICIPAL DE ACHACACHT) was submiticd to the FNDR (FONDO NACIONAL
DE DESARROLLO REGIONAL) in July 1996. The plan was cstablished under the program
of “DIAGNOSTICO Y PROYECTOS EN CIUDADES INTERMEDIAS (MUNICIPIOS)” promoted
by FNDR. The contents of the plan arc the socio- economic investment program of the
Achacachi municipality and thosc programs weic sct vp with participation of related
inhabitants in thc municipality on the basis of the “Ley dc Participacién Popiilar”. The
study was exccuted under the techinical cooperation of BID.

(3) Other Activitics

In the Study arca, small scale nural infrastructure improvement projects have
been carried out at some communities, The exceuting body of such projects are the public
and private (NGOs) scctors and/or joint operations. '

 The project for the provision of drinking water facilitics and a latrine facility for
cach housc were exécuted under the joint operation of CARE, CORDEPAZ, and USLP at
thc communitics Cala Cala, Avichaca, Suntia Comun, Suntia Chico, Suntia Grande,
Pairumani, Ierana, Pajchani Grande and Pajchani Melino.

Nussery plant station for- foreslation was established in 1994 al Avichaca
community under the joint operation of CEDEFOA, FAO and FiS. On the other hand,
forestation project under the cooperation of USAID was started 1992 and is to terminate
in 1997. In the Study arca, 29 zoncs, arcas and/or communities were joined the project.

As for the agricultural infrastructure improvement, facilitics for colicciing milk
werc constructed at the Taramaya and Jawir Laca communities in 1992 by CORDEPAZ.

With the law of Participacion popular, ccrtain funds can be utilized for rural
development on community (OTB) basis. In the study arca, 20 shallow wells with manual
pump for drinking purpose wete constructed at Suntia Chico in 1997, and rural
clectrification of Cala Cala commmunity is scheduled in 1997 under the fund of
Participacion popular.
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CHAPIER3 PRESENT CONDITIONS OF THE STUDY AREA
3.1 Natural Conditions
3.1.1  Generl

The Study - Arca belongs to Omiasuyos and- Los Andes Provinces in the
Department of La Paz. The arca stretches into Cantén Achacachi to the north and west,
Cantén Huarina to the south, and Cantén Kerani, Villa San Juan de Chachacomani, and
Villa Asuncién de Corpapufo to the east. Achacachi City, located in the nosth-west of the
Study arca, is the capital of Omasuyos Province, being the center of administration and
cconomic activitics. It is at the distance of 80km from La Paz, the capital of the country.

" Study Ared

NN Rio Keka

‘to Soraty
F Maire fload
Prov. Road
3Penas

lo Ancoralm

98 . .

to La Paz

AT AN A A

Lake Titkaca

B

. Batalias
OMotocolio .

~_'There are 30 communitics and Achacachi City in the Study Area. The Study
Area is largely divided into threc zones, as upper, middle, and lower basins, according to
the topographical conditions, the availability of irrigation water, land use, farming
charadieristics, ctc.  Division of zones and ils gencral characteristics of agriculture are
shown in Fig. 3.1.1.
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The populatioit arid the number of 'fa:niilibs in the Study Area are summarized in

- the following table:



No . Community . Papulation _ Number of
1 - Kemani - . 2,500 420
2 Chachacomani 2,314 . 630
3 Coromata Alfa 400 70
4  Coromata Media - .500 138
5 Coromata Baja 900 200

6 Berenguela . 230 40
7 Corpapulu ' 1,500 230
8 Pongon Huyo 1 337 "380
9 . Pairumani 500 160
10 lcrana 150 34
11 Pajchani Grande 670 9%
12 Pajchani Molino . 300 . 80
13 Cala Cala ‘550 240
14 - Barco Cala Cala 35 4
‘15 Suntia Comun ‘149 22
16  Suntia Chico . 180 © 30
17~ Suntia Grande 300 65
18 Pulini : : 180 . 39
19 Marca Masaya . 600 145
20 Jahuirlaca 700 150
21 Avichaca 1,700 300
22 Kjasina N . 900 200
23 Cajon Pata 100 32
24 Tipampa - 500 123 .
25 Taramaya 1,500 350
26 Arasaya Chico 250 : 80
27 Arasaya Kentuyo 160 : " 40
28 Arasaya Patanivi - . 170 - 40
29 Bekn © 2,000 500
30 Baioo Belen : 515 125
___Total 36,790 5,610

More than 95% of the population is the- Aymara The rest of them are thc
" Quechua, the mestizo, and the white. The Study on the rural society, therefore, - has
focused on the Aymara people and socicty.

- 3.1.2  Soils and Land Use
(1) Soil Characleristic in Bach Basin
1) Soit characteristic in upper basin

The soils are supcrflcnal w;lh a single horizon 0 - 20 cin of middlc texture, being
shaped by gravel and stones in’ decper horizon. They have low capacity of humidity
retention. Excessive drained, the contents of exchangcablc Ca and Mg varies from Low to
Moderate, the Na from modcratc to High, cation exchange in K from Low to Modezate.
. According to the related characlcnsucs, ‘mainly because of thin arable layer, thése soils are

classified under the qualification of “Class 6”. This category suggcsls non-suitable for
annual crops due to texture and crosion problems :

In this arca, most farmers arc grazing becf cattle or dalry caltle, but wnth shortage
on forage due lo low productivity. Therefore, the land should be cffcchvcly uscd in
forage cropping, it is advisable to plan a mixtuie crop of alfalfa with grass foragc

- 2) Soil characteristic in middie basm

The general charactcristics of the soils are similar to those of upper basm, bcmg
superficial with low humidity retention capacity. Thesc soils can be recommended to
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cultivate pcrcnma! crops such as alfalfa associated with grass forage or weeping grass.
The soils of this area require to be carcful of irfigation management. It will be necessary
to introduce better practlcc in water managcmcnt

T hese soils are cIasemcd as “Class 4", showing not suitable for annual crops duc
to soil crosion and humidity problems. Within this arca, however,’ therc is a small recent
alluvial terrace, classificd as “4S”, where an intensive celtivation can be practiced.

3) Soil characteristic in lower basin

The soils of this- arca correspond to flat topography. They are moderately
developed and moderately deep, with clayey fine to silty finc texture, having dark gray
color at supcificial layers and some motties at decper horizonis. These are good rétention
humidity soils. The general chemical characteristics are neutral reaction ta strong alkaline,
showing pH 6.7 in the arable laycr, and pH 9.0 in the dcpth of 50 - 64 cm: Exchangcablc
contents of Ca and Mg ‘is Low to Moderate, and Na is High specially in the deep part.
Therefore, the water managcmcnl in irrigation should be very careful since the saline
layers in the depth may appear with an excess usc of watcr

These soils arc c?assmcd as “Class 3”, showing to be suitable for annual crops.
Farmeis use the fand to cultivate forage crops to feed dairy cattle, duc¢ to excess of animals
that they have forage problems.

(2) Crop‘ Adaplabitity to Soil Class.cs in Each Basin and Community
1) Crop adaptability and s6il c!asscs

Soils in the. study arca arc classﬂ" ed into 4 classes, from “Class 3” to “Class 6”.
Out of these classes, “Class 3” and “Class 4” arc récommended for annual crops such as
Potato, Broad bean, Forage, Barley (Oats) and vegctables including Onion. While, “Class
5” and “Class 6” arc recommcndc for permanent fomgcs including Alfalfa.

_ - Wzth this classification, in uppcr basin, the “Class 3 and 4” count only 19% of
all 50 81% of land is recommended for forage grasses. The “Class 3 and 4” occupy 42%
in middle basin and 68% in lower basin. Classificd soil map on crop adaplabdlty is
shown in Fig. 3.1. 2 (1) o (3). _

2) Actual land productwn)"r under soil élaSses

" “Land is used ‘in crop cultivation - for self-consummg as the first priority,
especially for the potato, that is a staple food of the people in the Study area. However,
the soil condition in-upper and upper-middle basin is not preferable for potato cultivation
in niost of the arca; The extent of potalo cultivation and the suitable land (Class 3) in
cvery basin are tebulated as follows. Also, the land of “Class 3” in upper and upper-
middle basms is mostly wet land and not distributed cvenly as shown in the soil map.

: Basm' Faml s Poiato Cullwahon _ Tota! Potato Eand of Class 3

o Houschold Exlent (ha/farm) Extent (ha) ey
Upper _ 455 ©04 182 190
~ Upper-middle 695 . 0.4 ' 278 435
* Lower-middle ) 3 0.32 197 850
 Lower 1011 027 ' 273 991

S The ytcld of potato in cach community. dcpcnds on the conditions of soil
condllxons in cach aréa as follows;



@mrﬁhnity : Avciage Yield (kg/ha) Exicnt of Class 3
<High yicld comimunity> - :

Kerani 14,000 9%
- Corpaputo 3,500 0 (Class 4= 67%)
Marca Masaya : _ 7,600 - %%
* Avichaca - ' 5,000 8%
Suntia Chico - 4,500 4%
<Low yield community> _
Berenguela 2,000 0
Patrumani 2,000 .0
ferana 2,000 - b
Cala Cala © 2,000 : . 15%
~ Pongon Huyo ' 2,000 C15%
. Suntia Grande 2,000 ' 21%
. Taramays = . o 2,400 - 25% -

Arasaya Kentuyo . S 230000 0 25%
Data by Fari Inferview Survey, checked in the community farmers meelings. .

* As réviewed the above, the low yield arca is mostly seen in the upper and upper-
middle basins, where the soil of “Class 3 and 4” arc scarcely shown in the map. Even in

the lower and lower-middle basin, the low yicld arca is corresponding with the soil map.

Actually, food crop production can’t be recommiended in those arca, but forage crops
including alfalfa. While, the yicld increase in food crops andfor cash crops can be
recommended by soil condition in lower and fower-middle basins, however, only a few
farmers expectation the development of crop cultivation.: Most farmers there except the
income increase by dairy farming, and expectation to usc their land for forage crops such
as alfalfa. As a matter of fact; ‘most farmers in Belen area give up the potato cultivation
already, and they puschase potato with the income by milk production.” =~

3) Land use in cach basin and community

- The detail of land use in the project area was measured from the topographic map
of 1/5,000 compiled by the Study. Total agricultural land in the Study area is estimated at

6,585 ha. Out of which 5,346 ha is upland field, 1,239 ha for glass land. Land use is

shown in Fig. 3.1.2 (4) and summarics are as follows.

Calegory Upper Basin Middle Basin " Lower Dasin_ “Total

River 105.5 4498 . 47.4 T 6027
Residence, Roads 3674 443.5 361.0 - 1,182.9
Grass Land 368,7 CB12.6 - 57.5 1,2388
Upland Ficld - 8574 2,786.1 - 1,702.1 5,345.6
Total 1,708.0 44940 . 21680 - - 813700

As for the agricultural plan, the land use for 'grasé’ land, upland field and other
“land in community-wise, are calculated as follows; ' _ o

s : . . . . .. Unit ha
~—Name of Communily . Fam Japd * Uplapd ficld _ Grassland . OthecJand . Total
1} Chachacomanti : i1 82 3.0 i58 27.0
2} Corpaputu 12 - 36 88 - 66 19.0
'3} Berenguela . 80 - 719 - 6.5 626 1410
4} Kefani 275 1356 - 139.2 452 - " 3200
5) Coromala Al 165 11387 259 . 1314 2960
6) Coromala Media : 502 370.2 1319 729 “575.0

* 7) Coromala Baja 183 1292 . - 534 . 1474 3300
8) Pairomani ' 398 C 2264 CYRO. 1736 58720
1120

9) Icrana 102 52.1 . 803 R
. - o : lob_cmnl_mued .




Name of Conntunity . Farm Land  Upland field_ Grass land Qihver Jand “Total

10) Pajchani Molino. 501 3564 - 145.1 280.5 782.0
11) Paj¢hani Grande 383 118.2 264.4 254 -~ 412.0
12) Putoni | 152 149.2 3.0 728 . 2250
13) Cala Cala - : 634 - 6l12.6 21.2 19.2 -713.0
-14) Barco Calacala .50 - 49.9 0.3 118 62.0
15) Pongon Huyo 204 1124 92.0 75.6 280.0
16) Avichaca - ' 352 3522 0.0 © 228 375.0
17) Tipampa 181 181.2 0.0 8.8 190.0
18) Suntia Comun L 2.2 20 20.8 45.0
19) Suntia Grande 148 129,13 18.9 62.0 210.0
20) Suntia Chico 145 144.8 0.0 34,2 179.0
21) Jahuir Laca . : 211 2113 0.0 177 228.0
22) Marca Masaya -6 190.5 37.1 44 232.0
23) Kjasina o am 58.8 63 8.9 66.0
 24) Arasaya Chico g 1 1317 0.0 233 S 1550
* 25) Arasaya Kentuyo S 132 1392 - L0 29.8 - 170.0
 26) Arasaya Palanivi 140 114.3 33 15.0 1330
. 97) Cajon Pata . ‘118 87 0 472 10.1 96.0
" 28) Belen - 447 4458 ' 1.1 - 54.1 501.0
29) Barco Belen ' 337 3323 4.5 222 35%.0
30) Taramaya ' 319 3189 0.0 73.3 392.0
.31} Achacachi cuy 800 0.0 172.0 172.0
" Total e i 6,584 5,345.6 21,2388 1785.6 8,370.0

3.1.3 Meteofology

’I‘hc Stud area bckmgs to the subtmpwal high land climate. Thc distinction of
.thc rainy and the dry scasons is clear, and most of the annual precipitation is concentrated
‘in th¢ rainy scason, and the days of the low temperature and high *humidity - last
throughout the dry scason. Avcrage meteorological parameters in the Study area are
summarized below:

. Mean annual rainfall 590 mm
. Annral medn femperature a . 7.1.°C
Average maximuim temperature 146 °C
Average minimum femperature -04 °C
Annial méan refative humidity 65.8 %

- Mean wind velocity 12.8 km/hr
Average annual sunshine hours : 2,859.4 hr

" Mean annual evaporation 1,434 mm
Annual mean frost days Y70 days
Annual mean hailstorm days " 4'days

(1) Precipitation

.. There are 5 rainfall gaugmg stations in and around the Smdy area where the
' prec;puatmn data are available for more than 15 years. The precipitation has been recorded
continuously over 30 years at the El Belen station. Nearly 70% of the annual precipitation
occurs from November (o March. The lowest monthly precipitation is generally observed -
in Junc and July. No rainy days counts 14 days in June, 13 days in | July and 8 days in
August'on an average. Observed monthly mean prccrpltauon record in each station is as
fol[ows and 1sohycla1 map m thc Study area is shown in Fig. 3.1.3.

o : _ - : _ : : Unif : mm

- Station  Jan.  Feb, Mai. Apr. May Jup. Jul. - Aug. Sep. Ocl.. Nov. Dec. Anuad

CElBelen” 976 724 614 239 190 91 63 123 23.7 320 '425 80.5 480.6

‘Huarina © 1310 - 88.1 89.0 410 132 137 6.1 142 216 411 549 826 595
. Corpaputo ' 1563 103.3 907 44.0 202 176 87 162 275 332 630 1056 686.3
- Penas’ - - 18491153 1248 . 388 198 142 74193322 77.0 789 1085 8211
Hichicota ' 163.9°109.0 823 408 174 197 63 204 233 404 694 860 678.9
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o Using mean monthly precipitation and the Thicssen Polygon as shown in Fig.
3.1.4, monthly mean precipitation of the Study asca and the Rio Keka basin were
cstimated as follows; o
_ L , : S o - Unit s mm
Items Jan_Feb Mar Api May Jun Jul Aug Sep Oct  Nov .Dce - Total
Study Area - 119.3 854 74.1 331 238 122 9.0 159 30.0 37.2 53.8 94.7: 5886
_Rio Keka Basin 130.8 96.1 843 409 293 16.2 11.9 212 355 44.7 622 97.1 6§70.3

(2) Other Meteorological Parameter

_ Two stations obscrve other meteorological parameter such as - temperature,
humidity, cvaporation and wind surroutiding arca of the Study. 30 years ‘climatologicat
data of thesc 2 stations can be used for the analysis. The average temperature is about 7
- degrecs, and it never excceds 10 degrees. The average temperature decteases by about 4
degrees in July and August. The minimum absolute temperature is about -10 degree: from
July to June, and in certain years the freezing point temperature was recorded ever in
December that it is the warmest month of the year. The maximum absolute temperature
~ dose not fhictuate highly and it is around 17 degree throughotit the year. :

* The annual mean relative humidity is about 66%, and is- relatively high in
January, and fow in July. The annual total evaporation is more than 1,400mm, and much
evaporation observe in Oclober and November. ‘The predominant wind is Northwestern
and North. The total frost days were 170 days throughout the year, and morc than 25
frost days are recorded in May, June, July, August. Not so much hailstorm is recorded
recently, and that annual average is only 3 days. Detailed mceteorological data of the study
area shown in Table 3.1.1. S ' -

3.1.4  Hydmwlogy
1) Rifchystcm

_ The Study area extends along with the Rio Keka which has 3 tributaries within
the Study area namely Rio Corpa, Rio Japa Jahuira and Rio Chiar Jokho from the upper
reaches of the river course. Due to the infiltration of river flow to the riverbed, springs
can be seen in middle reach of the river course of the Rio Keka. Dusing the dry season,

‘no water flow is available in the Rio Corpa and the Rio Japa Jahuira due to irrigation
water ulilization in the upper stream reaches and infiltration of flow to the riverbed. Fig.
3. t1)_.5 shows the river system of the Rio Keka together with the catchment area of each
tributary. : . ' .

{2) Iluigation Water Use of the Rio Keka

‘Over 30 jrrigation systems take water from the' Rio Keka.. Among the bxisling

- irrigation systems, three systems have large commanding areas -and fake water for

- irrigation throughout the year, One is located at Coromata Alta (refer to upper intake), and
othess arc at Pajchani Molino (refer to middle intake) and at Putuni (refer to lower intake).
‘During the oourse of the field investigation, discharge measurements were carried out at
the three major intake site of the canal mentioned abave. Measurement results are the 0.23
m’/sec at upper intake, 0.10 m*/sec al middie intake and 0.35 m*/séc at lower intake,

These intake volunies can be considered as the maximum canal capacily for cach irrigation -

system. Intake system and catchment arca are shown in Fig. 3.1.6.
(3 River Runoff o

Atime sciics of monthly mean discharge at the Achacachi gauging station and at

“major diversion sites for irrigation of Rio Kcka were cstimated on the basis of discharge:
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data at the Achacachi gauging station taking the runoff from the spring and intake volume
at the major diversion sites into consideration. Results are shown in Table 3.1.2 and
summarics are as follows. In the estimation, intake volume of diversion poini(s) located at
the upper strcam reaches is deducted in case of the runoff at diversion points. As for the
Achlaca'chi gauging stalion, no deduction of intake volume af the upper diversion points is
mdde. .

. _ o : . : (Unit : m’/sec)
. Station ~Jan, Feb, Mar. Apr. May Jun. - Jul. Aug. Sep. - Oct. Nov. Dec. Tolal .
Achacachi © 1005 1384 1096 7.19 327 158 079 0.64 061 1.11 287 7.23
Upperreach{C, Alta)  85.48 11.78 - 9.24 ~6.04 2.71 131 064 057 053 095 242 6.09

Middle reach (Putuni) . 8.46 11.84 9.24 591 253 1.12 044 038 038 076 225 5.96

" Lowerreach(Belen) . 8.36 11.73 914 580 243 102 034 027 028 066 214 5.86

. : L L _ {Unit : MCM)

Station . “Jan. Feb, Mar. Apr, May Jun. Jul. Aug. Sep. Oci. Nov. Dec. Total
Achacachi © 2690 33.47 29.34 18.65 8.76 4.11 2.12 1.62 1.58 2.96 7.43 19.35 156.30
Upper reach (C. Alta) - 22.71 28.49 24.76 15.66 7.25 340 1.71 1.53 1.50 2.56 6.28 16.32 132.16
Middle reach (Putini) - 22.66 28.64 24.75 15.31 6.78 2.91 1.19 -1.01 0.99 2.04 5.82 15.97 128.05 :
Lower ieach (Belen)  22.38 28.38 24.47 15.03 6,50 2.64 0.91 0.73 0.72 1.75 5.55 15.69 124.75

Specific discharge and runoff * coefficient were analyzed for above 4 points.
Results arc shown below.

Runoff Ratio  Specific Discharse

L . {m*/sec’km?)
. Achacachi 0.269 0.00715
Upper . 0.531 001420
Middle 0.268 0.00720
Lower 0.258 0.00697

(4)  Available Water

Probability analysis of the available river surface flow at each diversion point and
the Achacachi gauging station was carried out based on the monthly mean discharge
estimated at each point on the river course of Rio Keka. The analysis was made on each
mornth for the high water year (probability of ¢xocedance for return period of 5 years),
average walcr year {probabilily of exceedance for return period of 2 years) and low water

- year (probability of non-¢xceedance for retum period of S years). Calculation results are

shown below.  In the calculation, intake volumic of diversion point(s) located at the

- upper stream reaches is deducied in case of the runoff at diversion points. As for the

Achacachi gauging stafion, no deduction of intake volume at the upper diversion points is
made. :

o . (m’/sec)

Jan. - Feb. Mar.  Apr. May Jun.  Jul. _Aug. Sep. OCct. Nov. Dec.

Achacachi ~ HW ° 19.26 24.35 20.37 12.11° 5.04 2.09 1.06 0.75 167 1.88 4.53 15.06

AW . 11.53 1493 1146 601 268 1.17 065 0.52 0.71 098 245 7.06

LW 691 915644 298 142 0656 039 036 030 0.51 133 331

Upperreach HW _16.46’20.94 17.43'10.20 -4.19 1.72 0385 -0.71 ° 0.94 163 3.85 12.80

(Coromata: AW~ 9.73 12.68 9.62 500 220 095 051 049 0.60 083 -2.06 5.9

CAlata) LW 575 767 531 245 115 053 031 033 038 042 1.10 272

‘Middle reach- HW 16,48 20.98 17.43 10.03 :3.95 1.43. 0.58 048 069 1.36 3.63 12.69

{Putuni) AW - 973 1274 9.62° 482 197 '0.73° 0.28 027 038 057 1.83 570

LW 574 773 530 232 099 037 0.4 0.5 0.20 024 092 2.56

Lowerréach- HIW - 16.37 20.89 17.36 9.90 3.81 1.27 0.63 034 055 1.26 3.53 12.65

< (Belen) © AW 1 9.59-12.62 948 468 1.84 0.60 011 0.13 024 038 169 555
S VW S5.62.07.62 518 02210 0.89- 0,28 °0.02 005 0.10 9.1i -0.81 2.43
o HOW : High Water Year ' AW: Average Water Year - LW < Low Water Year :
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(MCM)_

May

Aug,

. . Jan. . Teb.  Mar. _Apr. Jup. Bl Sep.. Oct. - Nov. .. Dec

Achacachi - HW . 51.59 58.91 54.57 31,38 13.50 5.41 2.83 2.00 4.32.5.03 11.75 40,32
' AW 30.89 36.11 30.68-15.58 7,18 3.03 1.73 140 1.84 262 636 .18.92
L O UIW 185072214 17.25 774 381 170 106 097099 136 345 888
Upperreach - 1fW 4409 50.67 46.68 26.43-11.21 446 2.28 1.90 245 438 997 34.27
{Corormata. AW © -~ 26.05 30.67 25.76 12.96 5.89 247 1.37 ' 1.30  1.56 223  5.33°15.81
Alata) ~ LW 1539 18,56 14,21 6.36 ' 3.09 '1.37 0.82 089 099 1.13 285 7.29
Middlereach HW - 44.15 50.76 46.69 26.00 10,57 3.72  1.54 :1.28  1.80 3.64 941 33.99
(Potuni) AW 26.05 30.81 25.76 1249 528 189 0.76 072 097 1.52 4.74 15.27
LW 1538 18.70 14.21 6.00 264 0.96- 037 - 0.41 0.53 - 0.63. 239 686
Lowerseach -HW 4385 50.54 46.49 25.66 10.19 329 168 0.91 144 338 9.15 33.88
(Belen) AW 25,70 30.53 25.40 12.12° 4.92 1.55 029 036 0.62 1.01 4.38 14.86
LW 15.06 18.44 13.88 5.73 237 0.73 1 0.05-0.14 0.27 030 2,10 6.51

HW: LW : Low Waler Year

High Water Year AW: Average Water Year

(5) Groundwatcr

Mcasurcmcm results of groundwatcr tcvel in the Sludy arca was about 2m o 3m
on an average form graund level in December. Groundwater level declines about -2m in
July to October compared with the water fevel in December. With these groundwater level
of the rainy scason and its changes in the dry seasom, it can be considered ihat
development potentials of shallow wells for simall scate agncultural usc,

(6) Flood Discharge

The flcod dlscharge at the Achacachi station (catchmcnt arca of 868km?) was
cstimated by the rational formula method, based on maximum probable 24-haiir rainfall
data in the catchment area. I‘he result is shown below

' -Vah:egof Spe't:iﬁcQ.

Retum Period  Peak Runoff - Duralion =_Ramfall Value of

(31.) {m3/s) Time (hr)  Intensily i C . (m¥skm®)

- 100 143.13 16.56 0.73 0.8 200 0.16
50 127.54 17.24 065 038 - - 200 0.14

20 107,26 18.31 0.55 0.8 200 012

10 92.03 19.32 0.47 - 0.8 200 0.10

5 - 16,59 20.61 0.39 0.8 - 200 0.09

2 53.74 23.33 0.27 0.8 . 200 0.06

The design’ dramage discharge is also estimated- by :anonal formula mcthod
based on 24- hour rainfall data. The result is shown below.

Return Period Unil Drainage Q Pcak Prainage Q  Vatue of
(yr) (l’Secﬂia) (m’s) f
100 9,53 7.62 0.75
50 8.86 7.09 0.75
20 7.95 1636 0.75
10 1.22 5.78 0.75
5 642 514 0.75
2 - 5.14 4.11 0.75
3.2 Regional Administiation
3.2.1 Administiative Jurisdiction
(1) Introduction

The concept of developnient policy of the govcrnment of Bolivia has rccently
been shifting its emphasis from centralization of admmistrahvc ‘power to decentralization.
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This éhangb is quile revolutionary, but only a logical follow-up of the consequence of the
land reform of 1953, The following threc laws had been promulgated successively duoring
1993 and 1995. ' -

1} :'The Law on the General Plan of Socio-Economic Development (The Law No.
- 1493), Scp. 1993. - o _
2) The Law of Poptilar Patticipation (LPP) (The Law No1551), Apr. 1994,
3) The Law of Dcoentralization of Administration (The Law Noi551), Jul.
-1995.

(2)  Departmental Prefecture Level

Bolivia consists of ninc departmental prefecture. The organizational chart of
prefecture is given in- Fig.3.2.1. Therc are two intermediate levels of regional

~administration, a’ province and a district, between a prefectire and municipalitics or
communitics. A province js goveriicd by sub-prefet, and a district is governed by

‘corrcgidor.
(3) Municipality Level

- lis organization chart is shown in Fig. 3.2.2. Following the promulgation of the
I.PP, the h¢ad municipalitics of provinces have been enfrusted the administration and
management of the development process of the provinees.

. Bach Head Municipality of the Province manages to communicate with Basic
Territorial Organizations (OTB) within the Province in which it is located through a
coordinator of OTB to facilitate execution of public works.

(4)  Basic Territorial Organization (OTB) Level.
1t consists of three lypes of community. They are:
1) farmers community (CC),

2) indigenous community (PI), and
3) neighbours assembly (JV).

(5)  The ;Depart}ncntal Prefecture of La Paz and the Study Arca

- The Departmental Prefccture of La Paz consists of 20 provinces, in which ninc
are on the high platcau. The Study area rangés between Omasuyos Province and Los
Andes Province, 21 out of the total 31 communities aic located in Achacachi district of
Omasuyos province, six in Huarina district (Omasuyos province), two in Villa Asuncion
de- Corpaputo district; (Omasuyos province), -and onc each’ in Villa San Juan de
Chachacomani districts and Kerani districts of Los Andes province. :

3.2.2  Budget
('1) Gcné’rali

' 1) Departmental prefecture (DP)

(a) Its revenuc is transferred from the central Government Bourse.
(b) 25 percent of the Enctpy Tax of the central government is allocated to the
-~ revenue source of the DPs. o o _

(¢} . Funther for those whose reventic is less than an average, ' prefecture
-+ compensation fund will distribute subsidy. :



2) Municipality
(a) 20 'pcr:cc'nt of the natlonal tax levicd from the said Municipality is a rebate to
 the said Municipality, =~ . _ -
'(b) A Municipalily is to hand over the subsidy received to its OTBs according to
the number of members, Sl
{c) A Maunicipality is to invest more than 90 percerit of its own revenite.
| (2) Dcpaﬂmcmél Prcfbctufc of La Paz

: The new five year development plan (1997-2001) will have been approved by the
ciid of Yanuary 1997.

(3) Municipality of Achacachi .

Investment plan for Omasuyos Province in 1996 is as follows; B

[tém - Inversion Pre-inveérsion -

: . . : . No. . . Bs. . Npo. o Bs, :
Mejoramiento & la infrastructura vsbana 22 1,051,006 17 165,998 %'%
Conservacién ampliacion de vias urbanas 7 178,500 7 132,329 =
Servicios de salud . : : "7 . 376054 -0 _ 0
Saneamicnio bisico : 16 - 2,098,594 16 238,627
Servicio de educacién - 45 6,594,747 1 - 13,100
Ampliaciéa & infrastraclora deportiva 20 245,104 4 43,116
Inceemento d&e la capacidad productiva 2 . 28,000 9- 160,231
“Apoyo al secior agropecuario 4 105,976 2 13,100 -

- Foralecimiento municipal : . B 672,792 0 -0
. 131 11,350,773 56 766,501 -

3.3 Ruml Seciety
3.3.1  Community
{1}  General

A*community” used to be a social organization that was a territorially localized
with scyeral or more groups of the different clans, through which jts members conducted
most of their daily lives and dealt with most of their common problems. The members
were closely interrclated within a community and shared the common $ervices such as
school, hospital, means of transportation, ¢fc. ‘The mémbers were expected to fulfill their
respective toles to achicve their common goals in their unity. Osboine (1954) explained
with respect to the conditions existed by 1953, “Indian communitiés are organized ‘in
traditional aylfus or clons, which are controlled by j[h]ilakatas (headmen) or mallcus.
Although these enjoy no official recognition, their moral inflience is often very stcong.”

By the Agrarian Reform Law in 1953, the traditional communitics were legally
acknowledged and assured their cxistence, the function as social organization remaining
the same. The communities were, by the Law, authorized their roles to represent officially
the common interests of the members through their representatives. - Another role of the
communitics was designated as to promote the well-beings of the members with the
following subjects: : e T '

a) education in and outside school e

b) improvement of housing and living standards

¢) protection of health and sanitation .. -~ =~~~ R

d) improvement of production skills and social and economical status =
-¢) acilitation of the cooperative systems, through which the individuals may be
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able to practically contribute, to initiate the development programs for their
OWn arcas :

In 1994, the Pasticipation Popular Law conceded the lcgal right to the
communitics. ~The - Aymara’s - traditional commuinitics’ then' beécame the lowest
adntinistrative entity, - organizacion territorial de base (OTB).. A coordinator, as a
representative of the community, is to be placed at each OTB to supervise the public

works implemented by the relevant municipality. The communities are also expected to

plan and proposc the works for their own development. ‘The Law aims to assure the
opportunity to paiticipate into the public administration cqually’ for all the nationals.
Although it is not casily cvaluated whether the Law has been suocessful to achicve this
objeclive, the Law is clearly significant for the communitics to-have established their
status as the political as well as social organization. ' -

.. Inaddition, the Decentralization Law was issued in 1995 to transfer many of the
functions of thc central governiment to the departments and lower “administrative
organizations. Accordingly, .thc comniunities are at present allocated to the budget to
promole their own development activitics, which are subject to the approval from the

- municipal authoritics. - [t is pointed oul, however, the capacity of the communitics stitt

ficeds to be improved to be able to manage those activitics.

Thcf]n_la Law, the new land law, was promulgated in October 1996 by the
govenment, This Law comprises legislation to improve the land tensre and fitling
systcms and the creation of a national agrarian reforin institute to be responsible for such
tasks.

@ Orgéni'mti'ons :

} “The community administration is headed by the secretary gencral, Under the
secretary general, there are several secretaries of which the number and titles differ among
the communities. For example, Coromata Alta has the sccretaries of justice, acts, treasury,
propaganda, sports, ‘education, vocal, and transportation, while Icrana has the sccretarics

~ of justice, acts, and public relations. This administrative authority is called the agrarian

syndicate. Some of the secretarics, - including the sceretary general, in the agrarian
syndicate officially represent  their own  community and - form the sub-central
administration with the neighboring communities. The sub-centrals are located under their
relevant Canton administration.

- 'The secretaries of general and others are annually sclected from the residents, by
the vote of all adult members in the community, For example, Barco Belen is divided into
three sections each of ‘which has the candidate who cither runs for by himself or is
recommended by other people. People vote for one of the three candidates. The eledtions:
in this and other communitics usuatly take place at the very beginning or end of the year.

€) Information Flows

The ﬁiéetings;ér‘c.'oftcn held among the community ‘members, as the Aymara

society places a great .emphasis on mutual consent in decision maXing for the issucs
- impartant for their community. The meetings are basically called by the secrctary general
" or other syndicate members.” The comnmunity members gather at sede social, the

community head office, or school in the communily at the time of the meelings. If the
community has no such. facility, they use sonmebody’s house, road, hill, or other open
places. The heads of familics, usually men and widows, ‘are supposced to attend the
meetings. Young people,” if morc than :15:to 18 years old; can altend the meetings,
although they are rarely given the opportunity to speak if they are not marricd.

_ Many.éoiﬁmuiiilf leaders mentioned lhal"mcy'_'séld(}:m convey their messages
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directly to the goveriiment. When necessary, the sceictary general and other sub-central

members discuss with the canton authorities, corregidor, at the regular of ad hoe meetings.

The canton is basically responsible to convey the messages from the communitics to the
- higher authoritics. : o : '

@ Conflict Resolution Mechanism

~According to Drzewiicbuecki (1995), ther¢ are, in gencral, three jurisdictionat
levels in the traditional communily of the Andes. Thie lowest level is authoritative
members of the kinship group. At this level, the conflicts which can be dealt aré those
happened within the same family or the same kinship group and do not affect the
cormunity as a whole. Those who are directly in charge to solve the problems are usually
the clders of the family or the kin group concerned. - - -

-~ The next level is a community -authority which includes two basic types. The
first type is thc traditional authority. The structure of the traditional authority is
- hierarchically arranged with the members composed of the community males, The term of
the individual dutics is usually onc year. The highest level of the traditional authority is
- called a hilakata, or jilakara: The hilakatas traditionally form an informal council of elders
to whoni people could bring their serious concerns. The sccond type of the community
autherity is ar officially recognized authority. The highest Ievel of this authority is the
chicf of the community who is annually elected.” The patterns of the ‘conflict resolution
mechanism vary if a community has both the traditional and the official authoritics.

~However, the highest jurisdictional level in the community is always a
community assembly. The communily assembly is to deal with the conflicis that affect the
community as a whole. The meetings and its facilitics have, therefore, the “significant
meaning for the community administration in the' Aymara society. In case the community
assembly fails to solve thic problenis, the issucs are brought out of the community to the
canton or the higher level judges located at the capital of the province and then to court in
the departmental capital. - ' - ' ' ‘

Drzewucbuecki also explains that the procedurcs of the conflict resolution are
more or less standard in the Andean sociely. A probleri is discussed ‘with ¢veryone
involved before any kind of meeting is held. The mose serious the problem, the more
people ar¢ consulted, as it is likely to affect the whole community, The goat of the. conflict
resolution is to find a compromise or recorcile between the partics concermied rather than
1o seek equity or just distribulion. “Equilibrium is a very important element in Andean
political theught” and the re-establishment of equilibrium is the goal and ideal in the
resolution of all confiicts with the community.” : : '

‘Looking ‘at the situations  in the Sfudy' Area, the ab{)?e description, cépecié[iy .

concerning the jurisdictional’ structure, would be well applicable to the -communities
involved, For example, in the communitics of the Study Area, there arc the traditional
authoritics of which the chicfs are hilakatas. There are also the officially recognized
- authoritics, called the agrarian syndicates. In addition, the community meécting itself is

considered as the community assembly, which shoukl be the most important organization
to manage the community activitics. : T o IR

(5) Communal Work

Drzewicniecki writes that the Andean __ci.l_Stofna:y ‘rules govern all aspects of the -

community life such as’ family relations; quairels, exchange of goods,’ labor, land and
- other properly, water, cfc, “Customary mlcs arc based on Andean principles of
* reciprocity, duality, and equilibrium.” ' o N S

One of those examples in the Smdy Area is the communal work "lh‘r"ough which
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the community membets (at lcast the heads of the familics) provide labor for the benefit of
the community such as construction and maintenance of roads, irrigation canals, or other
comimunity propettics, without reeciving any payment. In case the heads of familics
cantiot participate, their wives shall work. In Belen comniunity, all of the famitics usually

“clean irrigation canals twice a year. If they cannot participate into this woik; they are
-asked to employ somcbody clse to work for them or pay fine (BS 20 to 30). Othenwise,
“they arc not allowed to use irrigalion water. In Chachacomani, they are not imposed to

pay finc even if they do not participate. Instcad, they are given somc other works to do
for the community. '

(6) Mutual Assistance

" Another important customary rule is the mulual assistance, aitié, by which the
communily nicinbeis help cach other, especially. when they are lack of labor for their

~ farming and construction work: For example, when some community members work for

somebedy clse to cultivate or harvest crops, those helped will work for those helping in
return (exchange [abor).: Similarly, when some members bring some gifts for somebody
clse’s wedding, those given will bring the gifts to those giving, at the sanic amount or
more than initially given. According to the community leaders, the eine js applied only
within the same community, i.e., the community members never exchange tabor with the
people outside their own community.

" The customary rule of aine is not, however, scen in all the communities in the

* Study Arca. Some communities pay with the producis or money if they are helped. In the

Aymara culture, it is called minka which is considered as the way to reward for the

- services they have been given. Thretigh the system of minka, peeple ¢learly know and
‘mutually agree what they have to do and what they will get in return. Both aine and minka
- systems are derived from the reciprocal concept of the Aymara’s society.

"3.3.2  Natuw and Religion

(1) Pachamama

- The-Aymara people have historically rendered the special homage to earth, which
has madc Pachamana, Lady Earth, a true goddess. Pachamana is a goddess of good and
evil, who can bring good luck or disaster, and therefore not only adored but feared by the
people. According to Kolata (1996), for cxample,” Pachamama is hungry and must be
satiated in August. If she is satisfied, she will feed at the dawn of a new agricultural cycle.
If she is not fed and feted, she will walk across the land destroying fields and canals.

" The Aymara pcople sponsor two great festivals, onc in August and September
during the time of planting, ‘and the othér from January to Febiuary when the land is
plowed for the first fime to prepare it for planting in the following year. ‘At the time of
those festivals, Pacharitainia is perceived to be open to dircet communion with human
beings, and therefore receives water, sced, prayers, and ritual offerings. The offerings
usually contain coca leaves, aleohol, wool, ctc.; incense, and sometimes sacrifice Hamas.
The Aymara people, both men and women, consider those festivals really important, and
cnjoy drinking, dancing, and singing for days and nights.

(2) y Religions :

The main- eligion” of thé channily _nlclﬁbcrs' is Catholic. ‘According to the
survey tesults of the local consultant, 82% of the familics are Catholic and 13% arc’

‘Protestants. On the other hand, 58% of the families believe Packamana.



3.3.3 Rekauomlﬂps Among Comnnmmcs

, The ccononucal ooopcratlon among the different communitics is Scen in oxdcr to
distribute river water -for irrigation. There are alrcady two_water uscrs’ associations

organized ‘by the communitics located i upstrcam and mlddlcldownslrcam areas

respectively -in the Study ‘Arca. The details of thosc water uscrs™ assoclations ‘are
described in the relevant scetions. The potitical cooperation is also sccn in. order to
manage the communitics, basing on the sub-centrals which several or more neighboring
‘communities organize under the canton administration. As mentioned above, however,
the cooperation through the aine, the exchange labor, is not extended across the different
commuinities in the Study Area.

_ In som¢ cascs, there are (or were) t the problcms between the communities. Most
of the cases arc attributed to two major issucs; land border and irrigation water. Since the
land border is not clearly recognized, the conﬂlct sometimes arises. According to Ponigon
Huyo, Corpoputu Casamasaya, and Pongon’ Huyo communitics used to be-ong
‘commuinity, and it was divided into three communitics at the hacienda time. Untit now the
border liné has not been fixed yet, which sometimes causes the conflict ameng those
communitics. Suntia Grande had the land border problem with Marca Masaya 4 years ago,
and fortunatcly it was reconciled by the subprefecto of the province,

Scveral communitiés mentioned that they havc (or had) the conflict with other
comraunities on the distribution of irrigation watcr. For example, a community docs not
allow the neighboring community to use imigation waler; a community has suddenty
stopped supplying water to another commumty, a commumt) is takmg water wnhout
permission, ete. . _

Although it is diffi cul! to ldcnnfy How serious those conﬂlcts are, lhc special

“attention shall be paid to the issucs concerning the fand border and the distribution of
irrigation water.

According to Food Agamst Hungey (NGO) which has been workmg for a long
time in Altiplano, the communities- are in principle independent and do not positively

cooperate with other communitics. Thete are often conflicts befween communitics mainly -

because they are not accustomed to accept the new er different ideas and Lhoughls brought
from the people in other conmunitics or socictics. It was suggested by this NGO that the
balance betlween coimmunilics be carefully observed and lhc curicit social systems be well
maintained. :

3.3.4 F‘xpelience in Punata-Tiaque Project by GTZ :

This project had the problem in coordination bctwccn two provmocs, Punata and
Tiraque. At the beginning, the project was prooecdcd without an agreemnent of those two
“ provinces on the contents of the project, although it incliuded the dcvclopmcnt of the new
water resources through the construciion of dams, The two provinces did not accept the
initial plan of how the water should be distributed, and at last, it took two years to solve
the problem, The solution was adually left to the provmccs let the project itself not
intervene the process. It is suggestive from the cxpericnice of this project that the new
projects, cspecially related to  water  resource dcvelopmcnt should include the
beneficiaries from the inilial stage, and respect the existing mechanism .of conflict
resolution in the socicty. If the new water resources are to be developed, the sufficient
time shall be allocated to ob!am the agrccmcnt from all the pcople conccmcd

The pm]cct is currently operated by two provmccs mdcpcndcntly wnh thcjr own
associations. Each association manages the matters of the communitics in each | province,
If the coordination between two provinces becomes necessary, the issues are discussed in
the project mectings. If those meetings cannot solve the problems, those are retumed to
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the relevant cormmnunitics (o discuss again. The project does not intend to integrate two
associalions into one orgamzalion (as the form of the project coordination unit), as it is
understood that cach association is well awaré of the specific conditions of the area -and

cople, and therefore is able to nianage the problemis properly. This system includes the

“tmportait lesson thal the existing organization should be miaintained to control the pecutiar

people and arcas, which would be much better than lclung all problems be managed by
thc ncwly established organizauon

3.3.5 L'md Tenire

‘With the cstahhshmcnt of the Agrarian Reform Law in 1953, farmers, including
the landless and small holders, were given the owncrship of land, on the condition that

- the tand is uscd for cultivation. The sizes of land holding per famlly currently range from

28 hato 0, according to the survey result by the local consultant. The majority of people,
however, owsi less than 3 ha, If people do not posscss any fand, they work on the others’
fand as tenants or borrow thc tand.

“The owncrshlp of lhc prwatc land usually bc!ong to the heads of family. In some

' 'cascs, it belongs to both husband and wife. When the husband dics, the land ownership

is often transfeired to their childicn, both sons and daughters, or only sons. In the
fewer cases, wives become the land owners solcly or share the ownership with children.
Through the inferview to the community people, it became clear that they are not worricd
too much if they own the land legally or not. For example, they often say that the land
belongs to them after the fand has been given to them verbally, even if the legal ownership
of the land is yet to be transferred. Onc widow explained that her land legally belongs fo

- her sisfer, . but she is not worried because it would be transferred to her son in futurc

without problem.
336 - Povelty

(1) Situation

- Thc magmtudc of poverty at the canton and hlghcr fevels in the Study Area is
calculated with the incidence (the -proportion of the poor houscholds- in the area)
multlphcd by the intensity (avérage level of NBWNecesidades Basicas Insatisfechas:
Unsatificd Basic Needs} of the poor households in the area). it is indicated that the
Canton Chachacoriiani belongs to the lowest (poorest) 1/3 strata in the Departnient of La

- Paz (142nd poorest among 435), the Cantons Kerani and Huarina belong to the middie
-(177th:and 30314 respectively),  and the Canton Achacachi belongs to the highest 1/3

strata (402nd)

: ’l‘he social conditions of the cantons in the Study Atea are, in most of the cases,
worsc than those in other areas: For example, more than' 95% of the houschalds in the
Study. Area are not equipped with an adequatc facility to obtain potable water, sanitary
services, and/or sewage system, while 74% of the whote households in the county are not.
Acoordmg to the data, the condition of the Study Area is the samc or slightly better than
ottier areas in the country only with respect to the housing space.

“{2) Population Movement

- There are some communities such as Corontata Baja, Cala Cala, etc, whose

' populahons are decreasing duc to_cmigration to' the cities. On the conteary, there arc

communities such-as Avichaca and Belen, suffering from a population increase, which
has causcd thc decrcasc of the cullnvallon land per fannly

Accordmg to the commumty lcaders the reasons of the cmlgrahon to the citics

werea) poor agncu]tural production, b) lack of agricultural land, ¢) no income gcncrahon
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opportunily, and d) natural disasters, On the other hand, there are people who have
immigrated into the Study Arca, with the reasons Such as a) living near school, b) looking
for income generation opportunity, ¢) purchasing the land, ctc, - :

(3) Social Stratification by Local People

Concerning the - question about the propertion of rich, ‘middle, and poor
houscholds, none of the community leaders except Belen replied that theie is any rich
family in their own community. In the case of Belen, the rich famitics corfespond to the
absent land owners, who generally live in the citics.  Some communities think that most
of the familics are in the mniddle class, while some others consider that the majority of
them are”poor. ‘The perceptions vary froni community to communily. However,  the
comniunity people have the cormmon besichmark on what distinguishes betwieen the rich
and the poor; either the rumber of cows or the size of the fands cach family possesses.
Those who do riot possess the land and work as tenant farmers, and those who have less
number of livestock than other people, arc obviously considered as poor. n'a few cases,
the houschotds in the middle class arc referred to those who have any income source,
such as milk and cheese production, or an opportunity of jrrigation. : '

{4) Petceived Process of Impoverishment

As. discussed above, the perceptions of the commuinity people conceining
- poverty are commonly based on land size and number of livestock. This is closcly related
to the problem of increasing fariily population. For example, thic land which a family
- possesscs is inherited among its children, through which the size of land per person often
decreases generation by gencration, When their land gels smaller, the number of livestock
they can feed also decreases. At this point, the new gencration is losing their own assels.
Their living conditions would -get worse, if not the same, if they rely merely on the
- current agriculture system. : '

None of the community people fecl that their living conditions are getting befter-
recently. According to them, the reasons of no improvement are: meager ; agricultural
production, rio improvement of farming system, poor qualily of: livestock, poor health
“condition of family members, lack of labor, lack of land, loss of livestock by lighting,
-many children to take care, increasing burden of school expenses, etc. :

Some patterns of impoverishment in the Study Area could be inferred from those
perceptions of people. When a family rely metely on agriculture,  tand ' size, poor
production, quality oflivestock, ctc. “are the major deciding factors of - their : living
conditions. The population pressure, natural. phenomcna, the number of family -labor,
their health conditions, ctc. are closcly rclated to those factors. When a family has

“ soiebedy to work in the cities, the living conditions vary according to how much he or

- she can eam, The availability of family labor and their skills are therefore importaiit. It is

obvious that the improvement of the deciding factors will fargely coniribute to improve the
living conditions of the familics. s

(5) Means of Locat People Against Poveily
1) Common Practice

~ The-community people have various means in general to cope with poverty.
The following forms were identified at the site: o S
a) Some of the family members, usuatly imen, werk occasionally in the adjacent
‘communities as unskilled labor. Those work in Canton Huarina earn BS 10 to
15 per day. ' L TP D S U
b) Either men or wosnen help other familics ini their own comnuinity for any kind,
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such as weaving bed coveis/mats/clothics, spinning, constructing, cultivating
tand, harvesting, taking care of livestock, cte. mainly on demand from the
~neighbors or community leaders. Thosc who weave for othes familics carn BS
5 per day or BS 20 per onc bed cover. Those who work as laber in the
community earty BS 8 to 15 per day or get paid by products. The familics who
take carc of livestock of otlicr familics are unpaid, if not paid by products, but
ar¢ given a half or a whole number of the new livestock if their livestock gives
birth. - : S
¢) Some members, usually women, buy cheese at the local market and sell in the
citics. One intervicwee (widow) buys 50 picces of cheese at the price of BS
2.5 cach and scll them in La Paz at the price of BS 4 to 5 each. On the contiary,
one husband mentioned that he occasionally buys toys, dishes, ctc. in La Paz

and sell them at the local market.

People can borrow moency: of produdis from their relatives or neighbors in the

communily with the fange of 0 to 3% interest rate per month. The returning period is

usually as long as 6 months. Cattle and/or land arc used as bond to borrow moncy, if
reéquired, They, however, rarely use the credits from outside sources. Among 14
houscholds intervicwed, only one has ever borrowed money from outside, and only one
has ever borrowed products from a merchant and worked for hinvher in return.

Some community leaders, but not all, explained that th¢ community members
sometimcs help those in difficulty in their community with food or money, if requested by
the secretary general, although this is not a common practice. This is considered as a kind
of gine custom.

2) Against Food Dcﬁcie'ncy

If they cannot produce enough food, people usually buy or exchange food with
products at the markets, sell own callle, or at last migrate to the cities temporarily or
permancatly. In casc of the lack of bath food and money, the community leaders think
that they have no other ways than working harder. Some poor familics keep off hunger
only with chewing coca leaves.

3} Against Sickness

If some member of a faiily gets sick but they do not have enough money to buy
medicines or go to hospital, many of them use natural medicines that arc available around
the residence, They sometimes consult the yafiris, the shamans, to take care of the sick.
The yatiris arc a kind of the traditional counsclors, and sometinics the fortuneteliers, who
can deal with serious concems of the community as well as the individuals. The yatiris
usc herbs and pray to a god to cure the sick. The charge is wsually BS 5 to 20. If not the
yatiris, some familics rely on the curanderos, the traditional healers, The curanderos are

specialized in healing both body and soul of the sick with natural medicincs as well as

with the charn.

o The yatiris and curanderos are, however, not always respected by the community
people, especiatly those who have negatively experienced. It is observed that the tradition
of yatiris and curanderos is disappearing in the Study Area. Neveitheless, most of people

“do not believe the treatment of hospital ecither. Somée of them have never uscd hospital

mainly because they fear the expense for the hospital.
(6) MNccds to Escapc From Poverty

1~ Ithas been observed that the _in_rpmv:::rhc:it'of land productivity, improvement of

- livestock, implementation of “family ‘planning, ¢t¢, are important {0 raise the living

standard of the comniunity people. Tn addition, people express other needs which would
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citable them to cscape from poverty. It is imporntant to consider if those needs could be
included in the Project’s activitics, most possibly through the activitics of the community
revitalization ceriters, ‘The needs from the comnmmly pcoplc include the following:

- Provision of agncultura! machmcry (lractor, hawcstcr)

- - Provision of weaving machines and sawing machincs

- Provision of training for the skills rclaied to income generating adivitics,
such as carpentry, lallonng, plumbery, clectricity, ceramic production, etc.

- Promotion of small enterprise aclivitics (dairy milk production, balanced feed
production for cows to have better inilk and cheese, cic.) :

- Supply of electricity to chable people to work at mght

- Provision of health carc (cducation program, sanitary post, and pharmacy)

- Promotion of trading of their-products {cheese, onions, cic.) at the valley
arca -

- Construction of fatrines to prc\.'cnt illness
- Provision of clean water (potable water, washmg livcstock etc)
- Provision of training with wonien {or cooking and weaving

(7) Other fmpoﬂaht Problems |

There are other problcms to be taken lnto acoount 1o improve the lwmg
conditions of the c{)mmumty people. Those are summarized in the following, according to
the results of the interviews and site observations:

-a) PBducation
- People do not have enough money o buy school equ;pmcnt and umform,
and therefore cariiiot send their children to school or continue to do so.
- People do not feel comfortable to . speak and wiite, even though they
finished at lcast the primary school.
- The conditions of the roads to school are bad, which make it difficult for
children to commute during rain.. _ : _
b) ‘Health . R
- The infant and child mortality rates are hlgh Among 14 houscholds
- intervicwed, 7 houscholds experienced that their childer died in the past.
c) Basm Services
The quality of potable walcr is ot good because the livestock use the
same 1cSOULCES.
- Peoplc cannot use the ctcctrlc:lty even if it is cqmppcd because they do.
not have encugh morney to pay, : :

3.3.7 Women’s Situation in the Slu_dy Area
¢)) Division of Labor | |

. - It has been observed in the existing literature that lhcrc is no gcndcr distortion
: bctwecn men and woen for agriculture and livestock work in the Aymara’s household.

‘There can be scen, however, the clear division of work between them. For example, the
~ physical work, such as land cultivation by cattle and yoke, transportation- of producis to
market, elc. are basically conducted by men, while: plantlng seeds, wccdmg, tradmg
(buymg and selling) products, ¢tc. are mostly done by wormen. '

Although both husbands and wivcs are engaged in agnmlturc and lwcstock care,
wives are respomxble to cook, wash clothes, cic; much more than husbands are. In.
addition, child carc is’ mostly done by wives, t0o,- According to the intcrviews to the
. comimunity people, most of them fecognized that the house dutics are heavily shouldéred
by wives, although the wives feel their husbands are oeopcratwc The wives think that
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their work load becomes heavier especially when their husbands arc absent because they
work in the cities. One woman mentioned that her husband was chosen as the secrelary of
- the agrarian syndicate in this year, which makes the husband travel to La Paz very often,
and the wife is now compellcd to manage almost all of the house dutics.

(2) ' Economical Status

_ The survey. result of the ocal consultant shows that wives are responsible to
keep money in 55% of the houscholds, husbands in 31%, and both of them in 10%. In
most of :thc cascs, the decision of how to usc money and other assets is made by
husbands and wives together. Both of them feel their opinions are equally reftected on the
decisions. : _ .

: Men, however, gencrally own more land, which is the most esscntial assct for
rural people, than women. Also, the inheritance custom benefits more men than women.
“According to the result of the interview, when the land is inherited from the parents to
their children, daughters usually receive less than sons do, and in sonic cases are not
given at-all. For example, in the casc of onc family, three brothers reccived 1,5 ha cach,
while a sister received only 1: ha when the land is inherited to all chitdren. Generally, one
of the reasons that daughters receive less is that people consider daughters witl get it any
way when they get married. In case of becoming a widow, the land s officially inherited
to the children, not to the widow in niany cases, after the husband has died. It,” therefore,
could be said that the status of women is not well protected by the taws and traditions,
although the actual economical status between the husband and wife is not much different
at the houschold level. :

'(3)  Social and Political Conditions

. - Most of the community people interviewed mentioned that they would educate
their sons and daughters equally. There is, however, a significant difference aniong men
and wamen concerning the rates of literacy and school attendance. The educational level
of women, especially in the rural area, is actually far lower than that of men. '

Onc husband mentioned that he would stop sending his daughter to the primary
school, as his elder son is going to high school and it will give him a huge ¢conomic
burden. Another family has a daughter who does: not go even to the primary school, as
her mother is sick and needs help to accomplish thé house duties, This daughter has one
clder brother and sister and one younger sister, all of who finished or currently go to
school. Generally, -it is important for parents to keep daughters at home to take carc of the
- house dutles, but not to educate them. Sons, therefore, could complete school more easily

than daughters because of the family’s preference, -

. Both men and womcn think their relationship in the community is fine. Women
also participate into the meeting, the comniunal work, etc. as men do. However, most of
the community pcople fecl (hat women are very shy. It is aclually observed that women
always sit behind men and do not speak out in the meetings. There is a tendency that
women are feluctant to speak in front of the group of men and women, but miost of
- women express their opintons well if it is only in the group of women or in a family, It,

therefore, can be said that the women’s presence in a sociely i$ riot as strong as the ong in
a family. :

~Although there arc®female hilakatas, the female scerctary gencrals or other
sccretaries arc rarely seen in the Study Arca. The following rcasons were raiscd by both
~men and women concérning why the community leaders aré commonly men:

" a) - Men are more wéspected than wonien.

b) Men can handle  matters well. Women “arc less “educated -than nien and
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sometimes are not able to think, read, and write well as men do. Even if
“women cati do the job, they need men's help, ; '
¢) Wonicn are niot confident to accomplish the duties, - :
d) Women cannot express their opinions well because they are not accustonied
to. . : o
¢€) Leaders have (o travel to La Paz ofica, which makes difficult for women to
be leaders as they have many housc duties. _
“--f): This is the custom. Pcople gencrally prefer men to be teaders,

Womehn who have an expericnce to be leadess think that women arc also capable
and can perform their duties well. It was, however, obscrved that the way of thinking of
the majority of Aymara men as well as women is still conservative concerning woimen’s
standings. It is, therefore, considercd necessary to educate people (both men and women),

if women’s social and political status is to be raised.
(1) Suggestions

- Itis suggeslive, from those obseivations, some kinds of training or educational
programs are ¢sseitial in order to provide some skills as well as ‘confiderice with woemen,
if womien’s status is to be raised. The progeams to provide womén with the basic skills to
improve the quality of their commeon life, such as cooking, weaving, sawing, spinning,
* nutrition, speaking, writing, etc., will also greatly contribute to achicve the objective. The
needs of those skills were actually raised by the community people.

. Itwould be effective and efficicnt to have women organized and roceived those
programs. All women interviewed agreed to reccive some kinds of edicational programs
through organizations, and they feel they have enough tinic to participate into those
* activities.

3.3.8 Community Center

_ All of the community people interviewed agreed to have the. community
revitalization center constructed by the Project. They fec that it would be very useful if
some capacitation programs were provided to them through the center,  However, most
of them want the center to be built in their own community. They mentioned not many
people would utilize the center if it is located in the other community, because it would be
not only far for them, but also difficult to manage with the different communitiés.” As the
Project does not plan to have the centers constnicted in all communities, it is necessary for
the Project to explain constantly the community people, concerning the objectives and
expectation of the cenicr as well as the necessity of people’s cooperation beyond their
own cominunily, until they undessland those issues clearly. -

3.4 Agriculture
3.4.1  Actual Land Holding by Faimers

Farm tand size in cach farmer on the average shows rather large (4 -6 ha) in the
upper basin, and small (1.5-3.0 ha) in the lower basin of Rio Keka. The comminal land
is not yct divided in the upper basin, however, most of it has been divided into individual
use in the lower basin. ' ' :

Therc are a lot of small communities in the lowa-r’niddk basin, where most
farmers were allotted two ha to each by the land reform in 1953, In those areas, the trend
of both sides division, smaller and farger, is scen. Seme farms show the subdivision by
gencration to gencration, and others show the enlarged farms by gelling more land.

The subdivision of tand is the most remarkable in the lower basin; Where most of
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farmers hold 1.5-3.0 ha by allotment of communal land although the 80% ‘of farmers
legall hotd less than one ha cach: The farmers at Belen and Barco Belen can imake use of
inundation land (approx.1,200 ha) in the lakeside of the Titicaca, in order to cntarge the

forage crops in datry farming

As rcsults of reviewing on thc classu'lmhon of land holding, the land holding
sizes are classificd by 2 ha of interval in upper and upper-middlé basins, and by 1.5 ha of
interval in lower and lower-middie basing, into three classes with middie class including
the Mode and the Median, as follows;

Mmmhmm_ihhm._ﬁm“_mh&lim_ Lil]la.__;i»ha&..

Upper 25% 32% 43%  Lower-middle 27% 35% 38%
- Upper-middle 16% 43% 41%  Lower 3% 54% 12%

Thc numbcrs of farm houschelds in the pioject arda ar¢ calculated as follows;

__Basin_ _____Mmmlsm__mimmm o OlSha 153fa_ iba
Upper - R ) T S - 196 lLower-middle 166 215 23
Upper- mlddlc 1M1 299 _ 285 Lowet : 344 546 121

Animal husbandry by thc tradltmnal agriculture in the study arca is another
important factor, With the review on the relation between the land holding size-and the
animal heads of holdmg, farmers hold five heads (cattle) per_ha at small size, threc
“heads/ha at medivm size, and onc and half per ha at large size farms including medium

size in upper basin.

- Upper . Small . 0 6ha 3.6 heads 0.17 ha/ head

Upper middie - Small 0.7 - 733 021
" Lower middle Smalt Q.6 356 0.17
Lower Small 6.5 _ 4.1 0.12
Upper Medivm 28 4.1 0.68
. Upper middle Mediom 2.7 5.5 0.49
Lower middle Mediom 2.0 © 59 0.34
Lower Medium 2.1 6.1 0.34
Upper - .. Large 5.6 8.7 0.64
Uppes middle Large 6.1 6.4 0.95
Lower middie " Laige 4.1 6.6 0.62
Lower Large 3.9 - 6.3 0.62

3.4.2 Taditional Famiing

: Tradmonal farming is remarked as a farming for sclf-consuming by crops
cultivation inixed with animal husbandry. Sclf—consummg products are milk, cheese and
mutton, as well as crops such as potato, broad bean, quinua and vegetables,

Annual consumption of potato counts 800-1, 000 kg by onc family with five
‘members, however, this amount decrcases with other self—consummg of grains or mitk
and checse, ‘thea the actual sclf-oonsumptlon of potato is estimated at 600-700 kg per
family. chunrcd extent in potato cultivation for scif-consuming is estimated at 0.3-0.4 ha
_in upper basin, and 0.2 ha in lower basin. Quinua in upper basin and bread bean in lower
basin are the secondary food crops for self-consummg

. Self-consumption of llvcstock producccan be seen in mutton by 2-4 heads/fycar
pcr family, with a little more in upper basin (dead onc is mostly used for sclf-oonsummg)
~ Besides, cheese and fresh mitk are consumed for themselves by 400-500 kg/ycar of milk
per famlly, mcludmg the calf fecdmg



~The distribution of age of farmers, who is in charge for the traditional farming;
was reviewed in cvery basin and farm size. Thée observation on this is as follows;

:(a) At the class of 0 1.5 ha in'the lm\ er and the lower-middie basms, thcrc are .

lots of old farmers and the scoond generation, especially in lower basin.
Those farmers arc brought about by the lang subdivisian, -

(b) Genenrally; the class of medium and large $ize shows more than 70% in the
farmers over 41 yeais. old; however, 40-60% of low rate in the lower
basin.

(¢) In the upper and the uppcr-mlddlc basins, the land stzc and the age of
farmers arc corrclalwc however, they arc the reverse in the lower basm

3.4.3 Cmps and Cyopping Paltem
(1) Cro'ps"Cultivatcd in Rio Kcka Basin

The staple food of Potato and thc forage crops of Barlcy and Oals arc cullwatcd
in all of the study arca. Broad bean, Onion, vegetable crops, and Alfalfa can be scen
mainly in lower ang lower-middle basms Whl[c secondary food crops such as Quinua,
Oca cte. are wiainly cultivated in upper and uppcr-mlddlc basin.

1) Potato

Bolivia has niorc than 300 varictics of potato, and the arca around the lake
Titicaca is one of the main productive arca, not only by fresh oncs but also sceds potato
and freeze dned potatoes. :

In the study arca, Belen® Expcnmenlal farm is mrrymg out !hc nationa] sced
program (PROSEMPA; Programa Semilla de Papa), at Avichaca and Barco Belen.
" Popular varictics are called “Isla”, “Sunny”, “Rosa”; etc.

2) Broad bean

Broad bean is mainly cultivated in tower and lower-middle basins, as a rotation
crop with potato or barley (oats). Secds are mostly sclf-provided.. Growth period is 7-9
months according to the altitude, After the harvest, the plants are made for stack as a
winter food of catile. Yield standard in the study area is 500-900 kg/ ha with around 100
kg/ha of seed rate.

+ 3) Onion

.Onion cultivation for cash ctops can be seen mainly at small conmunitics such as

Suntia arca in the lower-middle basin. Seed from Pesu arc sold at Achdcachi, which'is

cheaper than Botivian seeds. Onion seedlings are also sold- at” Achacachi market by
fatners. Growth period is around 4 months after replanting of sccdlmgs Harvcstcd
onion is shipped to the market with leaves and roofs.

 4) Quinua

Quinuva (Chenopodium qumoa) is mamly croppcd in upper and uppcr-mlddlc-

basins. It is a typical Andes crop next to potato as a staple food. There is a simifar crop
called “Canyahua” Qumua is strong under the severe soils and climate conditions: The

genelics experimental farm is in Patacamaya, IBTA, the national center of Quinua rcscarch.-

The yield in thc stud)' area is around 500 }cgfha wnth 10 kg of seed rate.
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Oca (Oxalis tuberosa) s a tuber crop produced mainly in Andes arca. It is

* cultivated in _uprcr_ and upper-middle basins as a subsidiary food crops, There is also a
* similar crop cal
- 2,000 kg/ha,

cd “Papalisa”. The growth period is 6-7 months,’ and the yicld is arotind

6) Barley and oats

~ Barlcy and Qats are cultivated in all the study arca as a main stock feed for catile
in winter. They are stored by making for stack in the ficld during dry scason. The grain
yicld is very low, sometimes nothing. The hay yicld is around 2,000 kg/ha on the average
with 100 kg/ha of sced rate., ‘ : -

¥ Végctablcs _

_ Carrols and Letuce arc most poﬁuiar végctablés. Green pea {pod), Radish and
Acclga (Beta bulgaris-leaf vegetable) can be seen also in the study arca. Vegetable

_productions in green houses arc scen at the military base at Achacachi, Suntia Chico,

Suntia Grande. They cultivate Tomato, Cucumber and Cabbage, too,
8) Alfalfa
- Alfalfa is an important forag'c"c:rop for dairy farm. It is scen lower and lower-

middl¢ basins, cspccially in Belen arca, The sced rate is recommended at 12-15 kg/ ha by
the experimental farm, however, farmers use only 6-10 kg/ha and the yield is low, 2,000-

3,000 kg/ha in wet season, by three times cufting.- Alfalfa sced is always sold at

Achacachi matket. The sceds are mostly from USA or Argentine. Suitable varieties of
Alfalfa are Bolivia 2,000, Langel, etc. that arc resistant to cold weather. '

(2) ' Growth Period

Due ta the severe climate (tempcraturc) condition in Altiplano at high altitude
(3,800-4,000m), the growth periods of crops arc one-two months longer than usual..

- Crop . Standard erowth period®. . Growih veriod in the study aa®
- Polato _ " 90 - 120 davs 150 - 180 davs
Broad bean 180 - 200 days 210 - 270 days
Quinuva . 150 - 180 days - 180 - 210 days
- Barley _ 100 - 120 days 150 - 180 days
Onion - 310 - 146 days 120 - 180 days

¥ “Manval Agricola” by Ing. Juan Ail_ke'ri Soux, 1987
** Hearing survey in Agricultural meeling

(3 Crop Calendar

Cr'_()pp'ing calendar in cvery crop was heard from farriiess leaders in agricultural
meetings as follows;

_Q(ﬁp's T .Sé;edine - 3 Han't_’.sline.

Potatofirrigation) . Sep.- Oct, " Feb. - Mar.
Polato{ron lrrigation) Aug. - Sep. - Feb. - Mar. -
‘Doadbean - Jukh-Sep. - . Mar- Apr
Quirsa. -+ . Jul{end}-Avgfend) ° Mar. - Apr,
Onionfirrigation) . Jul. - Sep.(transplant) . Nov.(end)-Dec.(end)
C Barley - o - . Sep.-QOcl. - Mar. - Apr,
Qats. . - - 0¢l, - Nov, : Apt. - May
 Alfalla ' Ocl. - Nov. (1) Jan.(end), (2) Mar.,
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(4) Cropping Rotation

() In the upper basin, Alfalfa cullivation is not composed in their rotations.
. Broad bean_cultivation is also very few,: then, the rotation s mostly
considercd for-the oot crops §P_olato, Oca) and the grain crops (Bailey,
 Oats, and Quinua.), showing 75% of all, -~ -~ .~
(b) In the middle basin, Broad bean is usually cultivated prior to Potato or
Barlcy ggrain' c'ro‘;s). This patlern occupies 61%. Rolation of Barfcy and
. Potato shows 23%. - : ' , j T
(¢} 1n the lower basin, mich more Alfalfa rotation (14%) can be secn than in
the middle basin, Broad bean rotation shows 66%, and Barlcy-Potato
rotation is only 20%. _

3.4.4 Mixed Faming Sysiem of Crops and Livestock

 Thesize of land holding and farm managemient have close rclations..'-Gcnc.raIly,
small size farmers show an intensive agriculiure by labor and capital conditions, while,
large size farmers are apt to become an extensive agriculture by land condition.

.. The large size farmers in the pioject arca mean farmers held more than 4 ha in the
upper and upper-middle basins; and more than 3 ha in the tower and lower-middle basins.
Those farmers incline to upper basins, where the most of their farm lands arc grassland or
wastc land due to the land constraints such as “Stipa” grass, gravel, and wet land. Their
~actval crop lands of large size farmers in upper basin show only around 1- 1.5 ha,
showing almost the same as in lower basin, and the crops are only for the self-consuming
with some forage crops of Barley or Oats. In the upper basin, the crop yields are much
lower than those in the lower basin, duc to the soil and climate conditiotis. Thercfore, the
farming in upper and upper-middie basins is specialized 0 sheep and catile raising with
making use of natural grasstand and waste land, It is also remarked that there are %ots of

communal fand (the right of common), which is not yet divided, in the upper and upper- -

middle basins.

~In the lower basin, farm size is generally small, showing 2- 2.5 ha, however, the
s0il and weather conditions are much belter than in the upper basin. Grassland and waste
{or fallow) land show a small extent (fess thai 0.5 ha) mostly without cominunal Yand,
since the commuinal land has divided inte individual use for farming except for uscless
land. There are marketing facititics such as Achacachi city market and the milk coltecting
system, then, cash crops of vegetables anid milk production are developing there.

The major source of farming income is shecp production in upper basin and
daity production in lower basin. Some faniers in small sizc farpis obtain something by
cash crops cultivation. ' o ' ' '

Basin._ . O-lessthao2ha __ Z-essthan 4 ha morg thandha . .
Usper (1) Sheep {1) Sheeo (D Catile
{2} Cattle {2) Cante (2) Sheep’ '
3) Crops for self-use -~ {3) Crops for self-use (3} Crops for self-use
‘Uvper-middle {1} Sheep . (1) Sheep {1} Sheep
(2) Calile - (2) Milk cow 2y Milk cow

. . (3) Crops for self-use - (3) Crops for self-use (3} Crops for self-uise
DBasin ... Odessthanl.Sha _15-lessthag3ba . . morethandha

Lower-middle - (1) Milk cow DY Milk cow (1) Mitk cow’
(2) Cash crops (2) Shéep - o (2) Sheep :
{3 Crops for self-use — (3) Crops for self-use " (3) Crops for self-use
Lower (1) Milk cow ) Milk cow - " {1y Milk ‘cow
(N Casherop . < (2)Callle T () Cantle .

: (3) Crops for self-use - (3} Crops for self-use - {3) Crops for self-use
(1) Major source of cash inconie, (2) Supplementary income source, (3) Self- consuming income
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3.4.5 - Livestock

Sheep and catlle are the major animals raised in the Study area, It is estimated
that 7,300 cattle, 6,000 cows and 24,500 sheep are kept in 2,800 farm houschold in the

~arca. Llama and Alpaca are scen in the mountainous highland of the uppér basin of the

Study arca, The scriotis problem on anintal husbandry in the arca could be summarized to
a shortage of feed and poor quality and dwarf type of animals. It is causcd difficulty of
profitable livestock management due 1o severe naturat condition. '

_ Crop cultivation is possible in summer from Scptember to March when the
annual rainfalt of S00mm to 700mm is in that period. Therefore cold tolerant ¢crops as
potatocs, onions, oals and barley are cultivated though their yiclds are extremely low. In
many ycars, oats and barley have not even bearing grain and those are harvcstaf as green
forage used as hay during the winter, : ‘ '

Total milk production in the S'l'udf area is estimated at 1,800 ton per ycar, an

"av{:ra'gc_, monthly production 150 ton by the farmers survey. However, PIL Andena

repoited 216.8 ton jn the period of 4 riionths from September to Deccmber 1996 and it
becomes about 54 ton per month. Sold amaunt to PIL Andena is cquivalent to'36% of
total production and other part is consumed for selling to other buyer, feeding to ealves
and cheese processing. Animals are traded in market of Achacachi and Batallas. Farmers

“bring o scll animals and their trade is directly to buyers.

 On animal disease, foot and mouth disease (Affosq) and burucellosis
(Burcelosis) are not seen many and thete is no effect of those discases. Faciola heprpatica,
which is parasite to lever, is the mosi scrious and it was observed many that infection on

‘sheep in the lower basin and caused death of calves. There is no organization for protects

animal disease and no technical guidance in the arca.

The Study arca is able to divide into upper, middle and lower basins of Rio Keka
point of view of the natural and agriculture and livestock. Characteristics on

tivestock of respeclive basins arc as follow;
(1)  Upper Basin

| Land holding in this areais 5 to 7 ha and raising 3 to 4 cattlc and 20 to 30 sheep
per farm, however, cultivated area is ‘as small as'1 ha, Productivity of forage crops is low

and it causcs shortage of feed due to colder tempetature comparing with the lower basin.

- Animals are raised in natural pasture m;dijghom the year and their feed is mainly
depending on” narfow’ [eave grass as Stipa, Sheep cats young leaves in summnier and

 palatability and nutrients of the grass are reduced when hardened in aitumn. Cattle hardly

cat it. This grass grows a liltle by. receiving moisturc from frost and dew in' the night and
plentiful sunlight even in winter and animal eat it. Therefore in winter period, dried oals is
ted but amount of feeds is not cnough and malnutrition is significant especially on cattle.
lt'i? also observed that low animal quality due to natural crossing by poor quality breeding
male.

Morlalily ratc of _Calﬁ'cs in upper basin is very high and it is thought that diarrhea,
infection from navel string and pneumonia are the causcs. Most of farm does not have

~shed or pen for animals and young animals are weakened. It will expose them to cold and

chilly wind as low ds 10 degree below zero Celsius and they could dic in the winter.

" Salesof 2 to 3 shes ’ian'd réfclj cattle are the t’mly way of cash income becausc
crop cultivation in upper basin is difficult. The prices are low and annual income is. lcss

- than Bs. 2,000. Annual milk production per cow is 500 to 600kg and milk is sold as

cheese duc to geographically difficolt for selling as fresh mitk. Wool is used for home
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consumplion. This is an average practice of agricultural income in the arca.
(2) Middle Basin

Uppcr-mlddlc basin in ¢ast of Cala Cala is similar climate oondmon as the upper
~ basin and farming type also resémble. Crops aré not growing properly and feed shortage
and poor quality of animals arc major problem in the basin. In the lower-middle basin in -
west of Avichaca, land holding is 2 to 4ha with animal raising of 4 to 6 cattle and 10 to 20 -
sheep. Dairy fannels arc sccn many. They are not able to maintain cnough feed die to
small land and naturally can not give enough nutricats. Due to malnutntion and poor
quality of cow, ‘4 to Skg per day at peak milk produchon and annual produchon is 600 to
700kg in short lactation period. - _ _

(3) [mvcr Basin

In the lower basm rcprcscntcd by Belen and ’laramaya land holdmg is 1 1o 3ha.
This makes difficult of sclf-supplymg feed and there are some farmers purchasing forage. -
Howcvcr, there is a movement of improving | food nutrient batance by AIfalfa production
that is possible by warmer climate coinparing with the upper basin,-

There are many dairy farmers and milk sclling is the base of agncultural income
in the lower basin, In the peak of lactation period, milk production of one cow is 5 to 6kg
per day. The lactation period is as short as 6 months and arnual pmduchon is 700 to
800kg. The production is-higher than of the other area, however, it is still low for
profttabie management.: FIL Andena is purchasing milk in this arca but purchasing
amount is lower than of production. It is because milk may be used for feeding caIvcs and
home consumption. : .

3.4.6  Farming Types at Present

Aocordmg to the major source of farmmg income, classes of t'armlng typcs were
considered as follows; .

- ’ S]I - E l’!- . [ - I “. .t [ m’—

" Upber basin Tvoe C Type C - Type A
Upper-middle basin Iy C Type B Ty B
Lowes-middle basin CType B Type D -~ Type D
“Fower basia _Type E Type E . : ’I‘ype K

(1) Type A; Catile specialized multi- lwcstock managcmcnl
“More than 4 ha of farm size in upper basin; 196 farm fannhcs 1 (98 ha
Farm land: 5.6 ha (Grassland: 4,6 ha) on the average - -
Sheep: 18 heads, Dalry catlle 1.4 hcads, Draﬂ (becf) caltlc 5 3 hcads

(2) TypeB; Sheep and dairy spcmahzcd mulu hvcstock managcmcnt 3_' '
Morc than 2 ha of $ize in upper-middle basin; 584 families: 2, 546 ha
Farm fand: 4.4 ha (Grass land: 1.7 ha) on the average
Sheep: 13 heads, Da]ry catile: 2.1 heads, Draft (bcct) cattle: 2, 4 heads

(3) TypcC;, Smallsize multi- lwcslock managcmcnt -
Less than 4 ha of sme in upper basin, and -
Less than 2 ha of size in upper-middlé basin; 370 fanuhcs 552 ha
- Farm land: 1.5 ha (Grass land: 0,8 ha) on the average '
“Sheep: 12 hcads Dalry caltle: 1 3 heads, Draft (bccf) cattle: l 2 hcads

(4 TypcD; Dalry and shecp specnahzcd farm managemcnt
_ -~ More than 1.5 ha of size in lower-middle basin; 449 fam;hcs 1, 389 ha
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Farr land: 3.1 ha (Grass land: 1.5 ha) on the average
Sheep: 7 heads, Dairy cattle: 2.5 heads, Draft (beef) cattle: 3.1 heads

5 Type By

Dalr)' farm spcciahzcd managenient;
More than 1.5 ha of size in lower basm, 667 familics: 1,620 ha

‘Farm land: 2.4 ha (Grass land: 1.3 ha) on the average
Sheep: 3 heads, Dairy cattle: 2.8 heads, Draft (beef) cattle: 3.0 hcads

©) TypeF;

Dair) and ¢ash <rops farm managcmcnt

Less than 1.5 ha in lower and lower-middlc; 510 familics: 272 ha
Fagmi land: 0.6 ha (Grass land: 0.1 ha) on the avcrage
Sheep: 1 heads, Dairy cattle: 1.8 heads, Draft (beef) cattle: 1.8 heads

3 4. 7 Pest and Disease in Crops and ljvcstock

' (1) Pcst and Discase in Cr0p Cultivation

As for pcst and discase,’ pest’ damagcs arc oftch heard in some communities.
;Thcrc arc “gusano blanco (Premnotrypes latinorax)” and “pioyo verde (Mizus persicae)”.
“The formier enters from leéaves into tubers, and in the serious cases, most of the harvested
potataes arc affected. The fatter infects to other vegetable such as broad bean, letiuce ete.
To control them, it is recommend sonie insecticides (Novacmn, Hohdor, Metasistocs,
Perfekthion, Tamaron; etc.); however, a complete control is not easy since farmers lose
the chance due to delayed finding or due to the difficulty of gelting pesticide. Thercfore, it
is important to grow healthy potatocs by using good sced potatoes with enough COW- dung

manure.

Pcst and disease in crop cultivation are hsfcd up as follows;

e ey

Scaeuuﬁeﬂ&me

'Contml_'l‘ﬁﬂhmlom

< Potato disease and vest >
~Sama comun
Sama polvorienta

Streptomyces scabies

Spongospora subterrarica

‘To bum the infected arca
Cropping rotation

3.4.8 Agro-pmces'sing of Freeze Driedt Pol'aio.

Verniga - Synchitrivim endobioticum Water control
Tizon lardio Phytophthora infestans Fungicide
Sarna negra Pellicularin filamentosa Cropping rotation
Gusano blanco Premnotrypes latinorax " Insedicides

" Piojo verde Mizus persicae -go -,
< Broad beéan disease and pest > o _

" Mancha de chocolate .Bolryiis fbae Fusigicide

" Roya o Polville - Uromyrces fabae ~do-
Piojo verde Mizus persicae Insecticide
< Onion disease > .
Roya - Puccinia allii Croppin rotation
Enanismo - Vines -do-.

"< Letluce disease and pest > _

- Mancha bacleriana .. Xanthomorias vitians To use good sceds
Seploriosis Septoria lncticae Fungicide
“Mildiu Brenia lactucae - Fungicide
Piojo verde - Mizus persicae’ [nsecticide

Dch)'dratod pota!o proccssmg cafled “Chunyo” and “Tunta” can be seen in all the
arcas in the study area in June and July. At the market in this season, most of wonen
scilers are dealing wilh only chunyo and tunta.

Chun)o black oolor onc, is casy to be proccsscd Durmg 3 4 days, the potato is



left in the ficld, under the sunbeam in daytime and freczing open air af night time, with
stepping in order to rémove the water. The weight decreasces into a quarter of original
potato, but the pricc becomes 5- 6 times, .

Tunta, white color one, has a litlé long proceduse to be processed. The potato
have 1o be kept in the water thiring 40+ 45 days. - After the imimersion, in order to get
frozen, the potatocs are put on the open air for one night, and carly in the morning they
are stepped on to peel out.’ And during three days, the potatoes arc just dried up in the
shade without sunlight. The weight decreases into a quarter, but the price becomes 7-8
times. ' : '

3.4.9  Fish Culinie

N According to JICA experts in CIDPA (Centro de Investigacion 'y Desarrollo
Piscicola del Altiplano), the trout coltivation extension program starfed in January 1997 at
Challuyo community in canton Warisata, which is close t6 Tipampa in the study area, is
being satisfactory in progress. The group of around 20 farmers is called “Cooperativa
Piscicola Mampu Ltda.” - The size of the fish pond, which is doriated by JICA at the cost
of $5,000, is 1.5m by Sin times 4 units in 1.2m depth. S L '

The 3,000 pieces of fry by 100 g each were put in the pond in January. During
these 5 months, 180 g-of the fry has grown to 350 g in June. Until now (June,1997),
total 50 kg of large size trout was sold in Achacachi Market at the price of Bs15/ kg.
Rough estimatcs of the budget aic shown as follows; -

"< Production Cost > _
1) Fry (100 g) Bs 2 / piece #3,000 = Bs 6,000 _ ,
2)Fish food Bs 7/kg  #600 kg= Bs 4,200 ‘Total Cash Cost:  Bs 10,200
< Gross Reétum > : o _
3) Troutsale Bs 15 /kg  #0.35 kg times 3,000 times ~ Bs 15=  Bs 15,750
4y Mortality rate 5% #10.35 kg times * 150 times  Bs 15= Bs - 788
Tolal Return: Bs 14,962
< Net Retum > _ . ; _
" 5)Bs 4,762  #20 farmers  Bs 238/ family (in 6 months)

3.4.10 Agiicultmal Production and Farm Income
(1) Unit Yield

_ The unit yicld/ha in each crop is estimated as follows, with the results of farm
interview survey by sub-lelting work and the review at the community mectings.

Lop Upitvield/ha . Remarks

Potato 2,500 ke Uoper and Upper middie basin
= 2,700 ke Lower middle basin
3,600 kg Liwer basin
: 5,000 ke Cash crop farms
Broad bean - 720 kg "Day beans
Onion 1,500 ko Wilh leaves
Quinua SO0 ke -Grain
Barley/Oats 2,000 kg Hay
Alfalfa 2500keg - - Green

(2) Cash Oullay

Farming practice can be understood by cash outlay. Detail costs including selt-
provided ones arc shown in Annex-E. The cash outlay per ha of each crop in the crop
budget is listed up as follows; : o S S '




Polato. funncrfmnnddm_.ﬂmmddm__.ﬁmx:crl.._m};lﬂml‘.anml
4) Sced potalo Bs330,870kg Bs810/560ke  Bs960/600kg Bs2,000/1000ke
. {b) Tractor : Bs25/0, Shrs Bs440/7hrs. Bs106/2hrs.  Bsi50/3hrs, -
¢) Fedilizer ‘Bs100/30kg . B§120/40kg Bs240/80kg - Bs450/150kg
“(d) Chenticals -~ DBs30 ' Bs30 Bs70 Bs100 .
e) Hired labor - Bs80/8m.d, Bsl0/lm.d.  BsS500/50m.d,
i Dhilscellaneous(lﬂ ) B569 N Bsi48- . Bsi33 . B30

. Cash oullay to!al Bs754 Bs],628 Bsl,518 153,526

)S,cdl Seedlmgs Bs78/98kg B3830'33kg leOflng BsZOO/ll}Okg Bs336/8kg
) Fenilizer Bs132/44kg -
() Miscellancous{10%) B38 . Bs96 Bst :BSZO Bs34

- Cash outlay Total = - BsB86 Bst 058 - - Bsil Bs220 Bs370

(3)  Crop Budget
Per ha crop lﬁddgct in each crop is shown as follows;

1) Potato (per ha)

ower middle}  (lower cash_crop farms)

a; Cash oullay _ . Bsl,628 Bsl,518 Bs3,520
Yicld 2,500 kg C 2, 700 kg 3,600 kg 5,000 kg
c) Price(f.g.p.) Bs2/kg -Bs1.8/kg Bst. 6/kg.  Bs2 kg
Gross income BsS,000 Bs4,860 BsS5,760 Bs10,000
) Net income Bs4 ,246 Bs3,232 Bs4,242 - Bsh, 430
2) OIhcr food crops (per ha)
] ]?mad bean On. on Oninia
(a Cash oul]ay * . BsB6 Bs1,058 Bsi1
: yield 720 kg * 15,000 kg(with Jeaves) 500 kg
c) price(f.g.p.) Bs0.8/kg © DBs0.5/kg Bsl/kg
Gross income - Bs576 . Bs7,500 BsS00
e) Net income Bs490 Bs6,442 Bs489
'3) Forage crops (per ha)
e - Barley/ Qals -Alfalfa
a} Cash outlay U Bs220 - Bs370
(b) yield . 2,000 kg(hag) 2,500 kg{preen)
L price{fgp) 1150 6/kg Bs0.8/kg
- {d) Gross income - Ts1,200 - Bs2,000
e) Net income Bs98-0 Ps1,680
(4) Farm Budget

1) Crop ¢xtent and animal heads/farmer in cach type of farming arc shown as follows;

a/fheads) Type A _Type B Type € Type DD type B ype F

{a} Polato 0.4 0.4 0.3 0.4 0.3 0.2
}Ihnadbcan - - - 02 0.2 -

<) Onion ' - - - 0.05 - 0.05

“{d) Vegelable . ¢ 0.1 0.1 0.1 0.05 : 01 1005
- {e) Quinna 6.1 S0a o 0l 0.1 -
1) Barlej(Oats) 0.3 0.6 0.2 0.4 0. 4 0.1
Alfalfa - — 0.1 e 0.1- 0.1 0.1
‘(i) Grasslind 22 1.7 08 S PR 1.3 0.1
. Sheep s - 13- 12 -7 3 1
i) Cows 1.4 21 1.3 25 2.8 1.8
k) Catile 53 24 1.2 .31 30 1.8



2) Farm budget in crop production
“Parm budget in cach farming type is calculated from crop extent and' crop budget
cvery crop as follows. ( Cost of forage crops is included in livestock cost.) . -

(a} Cash ovilay S 304 228 711 73 352

(b) Gross income 2,074 2,074 1,574 249 - 1,614 1,440
() Net income BI70 . 1,770 1,316 1,785 1,141 1,088

3) Farm budget in livestock production

(Bs). TR A . TaoeD e G Tooeb. Tem b e E

(2} Cash outlay 248 210 136 246 250 155
(b) Gross incosie 2,479 - 2,093 1,352 . 2,452 2,495 - 1,330
(c) Net income 2,231 - 1,883 - 1,216 2,206 2,245 1,395

4) Farm budget total in cach farm

Farm budget in cach fanm every type is cateulated from 2) crops and 3) livestock
as follows. ( Scc in detail at ANNEX-E ),

B TveA Tl TweC_ TweD ek Twek

{=) Cash outlav 552 514 354 957 S 13 507
{b} Gross income 4,553 4,167 2,926 4,948 4,109 2,990
(¢} Net income - 4,001 3,653 2562 3,991 - 3386 2,483

3.5 Agricultural Support Services .

Agricultural support services in the study area are gencrally not sufficient in
order to promote rural and agricultural development. Especially an official institutional
system of the support services are not practically functioned. However all the services.
provided in the study area were carried out by NGOs. The support of NGOs is provided
to point to point, the systems of support services are applied by community base that
organizations are approaching to individual community. Therefore the effect of support
scrvices has not been affected to the arca. S

The national agricultusal research, technology transfer and technical assistance
strategy are formulating by UPIA (Unidad de Promocion Investigacion Agropécuaria) for
strengthening the future national agriculture by the assistance of the World Bank: Their
draft of proposal was prepared as “Decentralization System ‘of Research, Transfer
Technology and Technological Assistance on- Agriculture and ‘Livestock” (Sistema
- Descentratizado de la Investigacion la Transferencia de Tecnologia Y la” Asistencia

Agropecuaria - SINTTA) in 16 December; 1996.
3.5.1 Govemment Organization
(1) Agricultural Research

 An agdcultural research by the official Orgahiialioh in Altiplano is iin'plé{:ﬁe_zntcd
by only two organizations. These atc' IBTA (Inslitte Boliviand de ' Tecnologia
Agropecuaria) of La Paz department and the Belen Experiment Station of the UMSA
(Universidad Mayor de San Andores) . ' IR ‘ S

1) IBTA (Institutc Boliviano de chholdgia‘A'gtopccuaxié)

Originally IBTA has started as the national livestock center in 1958, however, it
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has been transferred to the prefectural governnent of La Paz department according 1o the

-policy of the decentralization and is Jocated in Patacamaya, Aroma province about 200km
from La Paz, ‘The Institutc has threc rescarch. scclions, livestock and Forage: Crops,
quintia and potato sections. Rescarch staff is five (5) in livestock, four (4) in quinua and
three (3) -in potato respectively. Their rescarch works are ‘covered both the national
subjects and rcglonal subjccls Major subjccl of respéctive sections aic as follow

- Lwestnck & foragc CIops secuon L Qumua seciion : Polalo cection
» Sheep breeding - - Genelic resovree colleclion - Seed produclion
- Veterinary on camellias - Breeding - Integraled pest control
(Ltama, Alpaca, Vicuna) _ - Integrated pest control - '
- Forage crops adaplab:hl) and se!echon - Exlension
- Exiensiop

Thc institute is cons:dcrcd to be the national center. for agricultural research in the
proposcd plan by the UPIA.

2) Bctcn Fxpcnmcntal Station -UMSA

The station is located in Beten where is about 3 km from Achacachi municipality

in the study arca. It is belong to Faculty of Agroiomy UMSA (the Universidad Mayor

- San Andores) after being transferred from the national rescarch station IBTA Belen in
~'1984. They are conducting four rescarch programs and the subject of cach program arc’

shown at the table below.,

Pragram _ subject
Livestock and Fordge Program : - Milk production

(Programa de Ganaderia y Fonajes) "~ Forage production
o . : " - Bvaluation of 10 alfalfa varieties
- Tubaréulosts on caitle
- Veterinary care

Andcan Tubers Program - Certified seed potato pmduclmn
© {Programa Tuberculos Asdines) - Dasic seed production
' S - Commeércial potato production
Agro-forestation Program - Basic seed productioi ‘of barley and oats
- (Programa Agroforestal) - Forest trec production
- Broad bean production

: Broad bean secd production
.~ - HortievHura) crop production in green house

- Andean” Crops Germpl:sm Program (ngyama *- Establishment of germplasm bank(Quinva,
' Germop!asma Cultivos Andinos) Canahua, Tarwi, Papa, [sano, Oca, Papahza)
. : - Quinua and Canahua production

_ Four lechmca] staffs are stationed, The station has 96 ha of land and 5 ha is for
bu;ldmg complex, 66 ha is for rescarch and seed production and 25 ha'is not used at
present. The budgct for the station’s aclivity is covésed 70% by their own production.

2) Agricultu’ral Extension

Belcn cxpcnmcmal ‘station - has started - some agricultural extension scrvices
recently by Social Interaction -program whlch is- to provide scrvices to the public as
* follow; . . .

. Trammg on fivestock and agnculturc
- Ficld day
- Transfer tcchnology on Agncullurc and livestock
- Direct ins¢mination service = -~
“Brccdmg Center” at 4 zones in Belen Community
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- Veterinary medicine supply at cost price
- Free veterinary scrvice '

~ The social intéraction program of the Belen experimental station is conduicting a
dairy development at four (4) zornics of Belen community where s located adjacent to the -
station. The activity is “Centro de Monta” which is to improve quality of milk coiv. The
station has provided a fifty percent (50%) bred bull (Holstein or Brown Swiss varicties),
- material for constructing a cow shed and technical guidance of forage crop production to
cach center. The training is provided to youth tecommended by Secretary General of
- surrounding communitics which was 30 pcople in 1996/97 and 25 peison in 1995/96.
The training programs consist from four (4) cycle that are gencral knowledge at 1st ¢ycle,
feeding at 2nd cycle , milk production at 3rd and management at 4th cycle.

~They are planning to start training program for milk production for women in
future. The university has a future’ plan of transfer iéchriology on crop cultivation and
rural development, however, it is said that financial source iS not confirmed. The station,
from the standpoint of technical support by obscivation, is located suitable access to
-provide service and support to communities of the entite study arca.

During the hearing of the dean of the facully, He has mentioned that the faculty is
to increase manpower and budget soon in order fo strengthen the funiction of the social
interaction of the Belen station.” Although UMSA- téchnical staffs mentioned in the
interview that they are facing problemn of shortage of budget and uncertain budget
allocation because the univeisity took ever the station from IBTA recently.

(3)  Financial Support Service.

. The situation of actual eredit provided in the Study area is studied through the
quicstionnaire and hearing in the conmmunity and credit institutions. Remarkable financial
* support for agriculture development by the official institution in the Study area is not scen
during the ficld study cxcept some private cicdit institution: and NGOs’ support
associating with technical support prajects. :

1) Participacion Popular

There is new administrative system of financial supporl for rural and agricultural
development. A new policy of Popular Participatien Law (Lay de Participacion Popular -
'LPP) makes a municipality possible to allocate the fund to OTB_(Organizaciones
Tersitoriales de Base) according to PAO (Plan Anual de Operacion) which is proposed
development plans prepared by comniunitics. The fund is able to ulilizé development
plans such as; ' . :

- Improvement plan-for ceducation, health and sanitary, sport, small scale
‘irsigation and road facilitics ' ' o

- Improvement and introduction of schiool, housing, hospital, sport and
production facilities in the communities ' ' .

2) Fondo de Desarrollo Campeeino {(FDC)

Another official financial support institute is'_ FDC, although there is no case of
financing in the study arca. The foundation is implementing following programs;

t

Investment program for farmers developmient.

- Credit program Lo -

Institutional strengthening to banks and non banks '
Special programs (Cameloids project (Potosi), Potosi Quinoa program)

]
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‘The foundation: provides finanicial suppoit on three components for farmers -
dcvclopmcnt and thcnr aclivitics arc as follows,

ngram . Activity
Baslc infrastructure : : !mgation and Drainage
- Fafm road - _
- Bridge for vehicles and pedestrian
- - Market, shipping center and handicralt workshop
- Protection strucluce
L - Other basic infrastructure
Basic infrastructure - Irrigation and Drainage
- Farm rod _
- Bridge for vehicks and pedestrian
- Market, shipping center and hand;craﬂ v.orkshop
"~ Protection struclure
L - = Other basic infrastructire
Strengthen institution - Implement organizalion
- Beneficial oommuml)
< Pre-lnvestmenl institate

Thc Japanese government fund of KR2 has been utilized for the foundation. The
fund has been used for the Salinas bridge of Reyes Road in the department of Beni and
the Ele Elé irrigation in the départmeént of Cochabamba. -

3. 5 2 Non Govemmental Organizatmn (N GO)
" Other agrlcullural support orgamzahons implementing  rural development

programs in nationwide are NGOs, Registered NGOs to the Secretary National of Pubtic
Investment and Extcmal Finances in Bolivia is 501 in 1996 and 247 NGOs out of 501 arc

- carrying out adtivitics in La Paz dcpartmcnl Ninety-cight (98) NGOs in agriculture and

livestock dcvclopmcnt fourteen (14) in credit, one hundred forly-one (141) in education,
sixty-seven (67) in énvironment and mncty—clght (98) in health are working.

(1) NGO Activity in the Study Arca

It is found that NGOs are conducting agriculture, - forestation and livestock
projects in the study area, They had ever been implcniented some other projects in the past
as well. Vinyl house culnvauon at two (2) communities, community forestation at four (4)
communitics and women’s income generation at one (1) community are carrying on at
present. A vinyl house g)mgram carrying out by CEDEFOA (Centro de¢ Desarrollo y

~ Fomento a la Auto- ayuda is providing technical support and free material of vinyl sheet,

however, local matcnal such as brlcks and wuod and labor works arc contributed by
farmcrs

 Communily forestation progtam at upper and upper middle basins is run by a
CARITAS and the source of lhc fund is provided from the USAID food aid program.

* An income generauon program is targeted to women in Taramaya community

~and they call the group as 23 de Mayo”, Its member was started with thirty (30)

originally and is twenty-three §23) at present, CRECER is mponsnblc for the program of
this “Credit with organization”. The financial sponsor of CRECER is the Frecdom from
Hungc; The niember is responsible for the credit by group. The moncy is able to use
various way as dairy producnon [0 smaii busmcss

: (2) ‘ NGOs in Alhplano

NGOs supporhng agneu!tural and rural dcvclopment in and around the Study
arca were shudicd in order to understand their activities and the supporting system.
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1) CIPCA

CIPCA is a NGO on nural d_cvci'opmc'nl' in’ Altiplano. It has been organized

originally by the Jesuit (Campana dé¢ Jesus), however, now it is a civil association. The

organization is supporting at the levels of farmers, municipatity and region' under the -
director. Necessary - guidance on planning, - implementation and - management atc -

approached and given to respective levels in order to improve present situalion -and
maintain sustainable development project. They have programs in three (3) provinces
(Aroma, Ingavi and J.M. Pando} in Altiplano but no activity in Omasuyos province. They
arc conducting programs on dairy, attificial inscmination, forage crops, pasture and cattle
shed In livestock, vinyl house and irrigation in crop production. Their program is ot only
technical but also credit and subsidy. Their way- on agricultural developmcat is that
technical support and subsidy arc provided by CIPCA and necessary credit is provided
through FONDECO. The proportion of subsidy ar¢ determined depending on the program

extents and a target commodity, They have their own technical staffs who-are seven (7).

agronomists, three (3) veterinarians, one (1) economist, two (2) sociclogists, two (2)
cdducationists and one (1) artificial inseminator of JOCV volunteer. : o
2) SARTAWI |
" SARTAWI is background of the Federation of World Lutheran, They have also
organized a credit organization named the Scrvicio Financicro Rural (SFR) and a fuinitire
training center named TIRATA. They are working on rural development, credit, small

scalc business, livestock and environment. They are castied on technical assislance which
are soil conservation by agro-forestry, wool quality improvement of cameloids ‘and small

scale business by handicraft. They also have program of training for manufacturing

furnitur¢ by TIRATA and loan/credit by SFR. Their technical suppoit program is

associating with a credit when ficcessary. The loan/credit scheme runs by the Servicio -

Financicre Rural is giving a loan with the maximum limit of US$ 2,000 with an intcrest at
the rate of 2.5% per month (30% per annum). ' - ' .

3) CEDEFOA

CEDEFOA is the one of the NGO working in the study arca. They are dcting
mainly around the arca of Titicaca lake basin of La Paz and Oruro Departments, Their
niajor sponsor is the Konrad Adcnauer Foundation of the Federal Republic of Germany
‘which’is shared 57.2% and other donors, national and international and official and
private organizations. : : : : :

- Ficlds of their activity are community development,” gender equity women ‘in
rural and urban and cooperatives promotion. Development on vinyl house, sukakollo and
commiunity forestation program in Suntia Chico, Sunta Garandé and Avichaca -are
provided in the Study area ' -

4) CARITAS

o CARITAS is the Catholic backed organization founded in Rome in 1950 and

CARITAS BOLIVIANA has initiated in 1958 officially though has been working since
1955. ‘The organization is working in the middle to upper basin of the Study area and
other pait in Omasuyos and Los Andes provinces. Forcstation project is in thirty two (32)
comnwnities in Omasuyos and four (4) community in Los Andes and is funded by
USAID’s food program, The project in the arca has been carried out since 1992 and witl

be terminated in 1997, After the forestation project, dairy development project is to start -

by initiating forage production program from 1997 in the same communities.
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5) Qhana

~ . Qhana has cstablished in 1977 according to the law of “Fducacion Popular” then
cntered (o the ficld of economic activitics since 1983, They had radio station for the
purposc of public education in Altiplano. Major financial sponsor is the Europcan Union
‘and othcr NGOs of France, Switzerland and Holland. '

- -This organizalion is not working in the Study arca but neighboring Los Andes
provirice. ‘Their approach is to- CRACA (Coopcrativa Agropecuaria Campesino) of the
community. CRACA is constructed at scveral levels as at commiinily, sub-central Agratia,
central Agraria and provincial. They apply administrative and technical training programs
that neoessary to carry out the progeam to respective level, The administeation progam is
as judicial law, government administration system and potitical for the provincial level and
book-keeping; ‘planing and management for community level for developnient and
project’s sustainability. Technical program are animal husbandry, artificial insemination
and farm management. They have also conducting training for women in the communily
on_group movement for women’s leadets, animal husbandry, agricultural production,
weaving, embroidery, marketing, food and nutrition, and health. They have their own
ttaining center ncar Batallas municipality. Thittcen (13) technical staff,  agronomist,
“technicians for -~ artificial inscmination, veterinarians, ¢ducationist,” specialisis -~ for
~comnwnhication, gender, training, and administration are working in the field, The staffs

are stationed in three arcal offices’ which equipped a wireless communication system
among the offices and is also used for supplying necessary input materials such as semen
for attificial inscmination. -

6) Plan International, Altiplano

‘Plan International, Altiplano is onc of the aclive organization in the study area,
‘Basically their working area is determined whete children of the foster parents are there.
There are 24 communities receiving the support in Omasuyos province. The office in
Achacachi has opened in 1995. The organization carry out not only education field, but
- also road, irrigation canal, medical carc center, portable water, latring, rural electrification
and teachess’ training in the study arca. ‘The recently solar house program for school was
startcd. o '

7) CARE

CARE has been started their activity in Bolivia since 1980. Major work of CARE
is in potable water and sanitary program in community named PN-17 since 1986 to 1990.
Thé project components “were potable water construction and applying five kind of
vaccines for children, Total 200 conwnunitics in the departments of La Paz, Oruro, Potosi
and Chuquisaka and forty-two . (42) communitics were bencfited from the project- in
Omasuyos province, During 1991 to 1996, Prograrn PN-20 was implemented:in 160
- communitics in the departments of La Paz, - Chuquisaka and Cochabamba and one
hundred (100) commiinitics in La Paz werc benefited by the program. The program was
construction of portable water facility, training of sanitary and nubsition and vegetable
cultivation in vinyl house. Avichaca community in the Study area is the one of beneficiary
- of the program in 1994. The community organize the portable water commitice and
- managing the facility. CARE is to start new program of icro credit for women from
1997 to 1998 by the fund of the Freedom from Hunger. Thie credit is minimum amount of
- US $ 100 to maximum US $ 12,000 with 30% of the rate of interest per annum.

(3) ' Financial Support Organization
When NGOs _app_lyr the project in community, they arc preparing either credit or -

subsidy schemes depend on the aclivity. Théy had supplicd material, such as vinyl sheet,
* cement and roofing with free of charge for vinyl house, portable water and lafrine projecis.
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Forcstation project was paid by food, Credit projcct in the study arca is only two (2) at
present. One is income generation scheme for wonien in Taramaya community and other
is credit for micro-enterprise by the private financial institute PRODEM (Fundacion para
la Promocion y Desarrolio de la Microempresa), R .

1) CRECER

Women’s income generation project in Taramaya which is called “27 Mayo” by
themselves is organized in 1996 with thirty (40) members, however, it is reduced to
twenty three (23) now. CRECER is organized the group by the fund of the Freedom from -
Hunger. The member has received credit for small business and improving dairy
production The member has responsibility for repayment. . :

2) PRODEM

PRODEM s the only financtal institute’ in. Achacachi city at present due to
Foundation SARTAWI has moved their office to Batallas municipality recently and is one
of fourtcen (14) credit instifution in 12 Paz department, it was started as NGO and riow a
private credit institution as FFP (Fond Financiado Privado). Major target of the client is
micro-enterprisc and there afe sonic daity farmer too. There are niric hundred twenty four
(924) clichts in the latest report. The largest number was 267 of Achacachi and followed
by 85 of Chihipina, 35 of Belen, 30 of Avichaca. The minimum condition of reccive
credit is 4 to 5 member guatanteed from- different family, own any document for
identification and age between 24 to 54. The first amount of credit is Bs. 800 maximum in
the term of 4 units of 28 days. The rate of intcrest is 4% per 28 days.

3.53 Fames’ Olganizaﬁon
(1) Milk Producer‘s Association

_The dairy development program has started ‘approximately 25 years ago' in
Omasuyos provinee by a Danish NGO - “DANCHURCHAID”, La Paz Development
Cooperation (CORDEPAZ) - has rcorganized the project with lic cooperation” of
DANCHURCHAID and PMA-Bol (Programa Mundial de Alimento Boliviano-World
Food Program) around 20 ycars ago. In 1995, CORDEPAZ was dissolved according to
the policy of decentralization. After the dissolution, all the program supported by the
project was suspended, ' :

1) Asociacion de produccion de ldchc de provincia Ohlaéuyos (APLEPO)

APLEPO (Asociacion de Produccion de Leche de Provincia: Omasuyos) was
organized in Omasuyos 'province. Their basic unit in the community lovel is called
“modulo” is organized at community level. In case of Taramaya modulg, five board
members are selecled. APLEPO's member comumunities, number of cows and facility are -
described at table below. : : o

Comtunity . : Mo, of Member ~ No.of Miking Cow - Taok - Promoter

Taramaya* _ -137 2 T Yes | Yes
Chijipina 233 153 Yes  Yes
- lrama Belen* 16 _ o .42 Yes Yes .
Jawirlaca* o 59 ‘87 Yes Yes
Aviciaca* 140 216 . Yes - Yes
Suntia Chico* 37 57 Yes '
Chauira Pampa 76 132 . Yes . Yes -
Llokdputunc ' 17 _ 21 '
Warisala - 17 SRR -2
Tipampa* . 43 - o 13 S L
© Barco Belea* .. 86 EEE 1A : Yes .
Chavira Chica -~ - =~ .~ 16 . B




Scurce : Extracied from APLEPAZ report, April 1997
* : Communitics in the study arca

Tank @ Comniunitics equipped 2000 liter tank
Promoier : Existence of promoter in the community

Their system of activity is that all the product of the association is purchased by

PIL Andena in La Paz which is ptovided vchicles for collecting milk from member

coniniunitics to tank stations and from tank stations to La Paz cveryday.- Approximately
500 lit. of mitk is sent from Taramaya modulo and 4,500 to 5,000 liters from APLEPO
per day. Formetly onc percent (1%) of the product is subtracted from the payment for
managing milk collection centers and collection, however, they have increased to two (2)
percent duie to start various services mentioned below at APLEPAZ recently.

2)La Paz dcpanment milk producer’s association (APLEPAZ)

- APLEPAIs the orgénization of milk producers at the department level above the

- APLEPO and consists from five provincial associations in Omasuyos, Los Andes, Ingavi, -
. Murillo and Aroma as shown at table below. Total member of the association is 9,350 and

1,500 of the member is sharcholder of the PIL Andina company. The association
provides transportation from producers to' PIL Andina. APLEPAZ and P, Andina
guarantec the price and transportation of milk. Credit service is started from 1996 for
forage sceds and piirchasing concentrated feed, Vaccination service was provided for

8,920 cows since February, 1997, As a future plan, they areé trying to provide scrvice of

arfifictal insemination (AY) to the nicmber and taking over the Kayutaka breeding station
from the department La Paz which was used as CORDEPAZ property to provide semen
and Al training to dairy farmers,

Province No. of -No.: ofiMember No. of Milking No. of

. Modulo . - Cow - Tank
Omisuyos 14 937 1165 i
Los Andes 29 1468 . IM3 7
Ingavi a3 - 1024 1530 3
Murillo .18 878 - 801 2
"Aroma . 25 672 ' 1068 .. - 0

Source : Extracled from APLEPAZ repott, April, 1997

(2) NGO Related Organization

Other organization in the study area’is group of community member who are
doing some development activity with NGOs, Most of the group are only organized
during the project period and its activity is improvement of living condition of the
community. _

1) Forestation group |

- This grqup: is organized on thé"p.urpos'cjof tree planting. The forestation project is
carried out by.a NGO nanted CARITAS Boliviana and its financial source is the food aid
progeam of USAID, The project was started in 1992 for 5 years and is lo terminate in

- 1997. Number of the member during the period of 1996-1997 is 3,440 in Omasuyos

province and over 400 in Los Andes province. The communitics in Omasuyos provincee
joined to the project are located from uppes 1o upper-middle basins of the study area. Uit

“of group is not only community but also zone or arca in a community.

“The process of activity in Coromata Baja was that they had contact with the NGO

" through a promoter who is a community member, then established a plan of the activity.

The program was slarted from a lecture of the. project and technical . guidance on

- forestation then sceds arc provided through promoter and prepared seed bed and nursery -
- ineachgroup. . o .



. The objective of the aclivity is to plant 50 trees by cach member, However, very
little numbes of tree as 10% to 20% arc growing. It is duc to cold weather and drought,
The group organization, administration and working of the project are varied depending
on the community and activity. Group administration is being decided within the member.
The groups are receiving 55 kg of foodstuff, such as wheat flour, cooking oil, sugar, salt,
ef¢. per annumi. ST

2) Potable watcr and latrine group

.~ The group for construction of water supply and latrinic facilitics was organized in
Avichaca community with 118 familics in 1994, Waler supply facilitics consist of pump
and reservation tank on the hillside and supply to the individual houscs with gravitational
flow. Latrinc was constructed at morc than 80% of family in the community. After
construction, poitable water committce (Cotnite de agua potable) was organized and 2 to 4
persons are’ working to maintain the facilities. Water supply is charged and committee
member are paid. “This project was implemented by CARE and  other organization
involved were NRCA, UNIDAD and JICA. CARE piovided health education and solar
housc construction as well in the community., : A ’ '

3) Women’s iricome generaling group

In Taraniaya community, thei¢ is a-group of women who borrow money for

their income gencration, They are able {0 do any of busincss with that moncy.: Someone

urchases milking cow and some is doing sinall commercial business. Maximunt amount

1s Bs. 400 with intcrest rate of 3.5% per month. Term of liquidation is 16 weeks and they

have to return part of money and interest cvery month. Originally the member was' thifty

(30) one year ago, however there arc twenly four (24) at present, The organization that
support their activity is CRECER but the fund is provided by Freedom from Hunger.

4) Other

The municipal development plan of Achacachi city has been drawn up by FNDR
in 1996 (Plan Desaiollo Munipal de Achacachi, Vision Preliminar, July 1996, by Fondo Nacional
Desarrolio Regional). In the plan, a new woman‘s organization called as Mother’s club (Club
de Madrcs) is proposed to take an activity mainly on health, nutsition and other in the
municipality.

3.6  Socioand Agto-cconomy
3.6.1 - Regional Economy |
(1)  Present Situation and its Potential

, As Departmental Prefecture (DP) of La Paz covers all the geographical zories of
Altiplano, Valle and Amazon basin, and includes the capital city of 1a Paz, some of the
statistics/description’ of DP. of La Paz do not represent the situation of Province of
Omasuyos, not to spcak of the study arca.. Thercfore only those sigaificant to the shidy
area are selected and described at the level of DP, ‘and it is tried to include the information

closer and more relevant to the study arca as far as possible.

Omasuyos Province had a following pdpﬁ!élidﬁ sl:étis_l_ics' in 1995 '

Population Density . o 35.7;(‘api!a}kih2; L
Annual rate of increase of population -0.78%; 3
Indices of economic dependency.. = - 155.5%; .
Average number of household 3,76 (average)

Max:6.04 (Itenez of Beni),. -
Min:2.66 (Sud Catangas of Oruro),




®

. 4.02 DP La Paz (average),
4.0

. L .09 La Paz {(city))
Source: INE: Anvario estadistico 1995

‘The economically active population in DP of La Paz is as follows:

DP Labar_ 1abar  ElAle . Otios

Employed & Labourer 242,186 150,923 52,243 34,020
Sclf employed 292,819 62,124 34,661 - 196,031
Employer 11,134 8488 - 1,292 1,354
_ Cooperative 6,053 2,894 414 2,745
Professional 2,215 2,085 89 41
Family labour 42,393 2,295 1,636 38,462
: Not specified 164,488 44325 . 32,434 87,729
CTolal - 761,288 273,134 127,772 360,382

Source; INE: Anua.rm cs!ad::llco 1995
Macro problcms 1dcnuf' cd by the DP of Ls Paz are as follows:

1) ‘The structure of production as a whole is heterogencous and backward.
2) Social mcquahly, high indices of extreme poverly and high level of internal
 migration have been conspicuous.
* 3) Natuial resources arc used jrrationally, which leads to the deterioration of
physical environment.
4) Geographical structure is not articulated, and internal cquilibrum is not
maintained.
5) Structure of the departmental government and administration is weak and
 diffused.
6} Regional identity and awareness are, weak.

(2} Growth Potential
Macto growth potential which was identificd by the DP of La Paz arc as follows:

1) geographic location
2) regional market
3) natural resources
organizational and culturat tradition
~5) potential of tourism
; small industrics and handicrafts

(3) Agro-processing Industries

~ Leche Andina, a publlc mmpany, was boughi by lhc Peruvian milk-processing

--conglomerate Gloria with privatization policy of the government and has been renamed as

the PIL Andina. It pald US$ 8 mil;, overblddmg Vascal, a Balivian company by US$ 655
lhousand

“Asociacion Intcgral de ‘Ganaderos en Camcl;dos dec Los Andes Altos

' (A[GACAA)” which has been led by a devoting general dircctor was cstablished cighteen

years ago. It has 1200 associates at present. It has been running suco::s.sfullg,r 'Compaiia
de Psoducto dc Camélidos S.A. since 1991.

(4) ~ Salary

Avcmgc nominal monthly salary i in La Paz in June 1996 was Bs. 1,378, whercas

" the mimmum salary Iegally approved was Bs 223 Financial sector got 196 percent of



the average, construction sector 67 percent, commercial sector 91 pereent, and service
scctor 103 pereent. ' : . _

3.6.2 Marketing of Agricalfural Pioduce
(1) General

General marketing network dominant in the Aiiiplano for the small producess of
potatocs, quinua, onions, beans and meat elc. is as follows: '

1) for urban consunters
Thc_ré arc scveral intermediarics between prbdh_ccrs: and 60n31t_mcrs,.: Producers

scll thicir produce cither to ilinerant middlenicn or directly fo the rural markets, which
further sell them to middlemen. Then the middlemen will sell their commeodity to cither the

retailers in the urban markets or wholcsalers, who in turn sell them to the retailers in the
“drban markets, Wholésalers are somctimes truckers,

- According to'the study donc by the SNAG in 1987, retailers of potatocs, for
cxample, took 38.8 percent to the relailupricc in average as'a commission, and wholcsalers
11.6 percent, which left about a half to producers. Small farmers whose marketing
‘channels have more intermediaries than big farmicis have less share to hold.

Rural producers have an alternative by sclling’ cither to the urban retailers or
directly to the urban consumess. _ B

2) for raral consumers

There are either rural markets or rural retailers between producers and consumers.
In rural markets baster system is available. - ‘
(2)  Woekly Markets (fair) in the Study Area anid its Environs

~ Weekly fairs arc the places where many commodities change hands. They arc
taken place at present in the fellowing towns and communitics in the weekly intervals.

Weekly Fair _ .
. Name  _ Adayoftheweck
‘1) Achacachi* . Sunday
- 2) Chachacomani - Friday
- 3) . Kerani Thursday
_42' Takamara - - Saturday
3) Warsata® . ‘Thursday

. *Daily market also opens here; in nuich smalier scale, though.

Generally speaking, those who live in the upper basin of lhs_ﬁ Keka river go fo sell
produce and to shop their nccessities to Chachacomani fair, and the rest to Achacachi fair.

Details of market places 1) and 2) of above-mentioned are given in Amnex K.
(3) Agricultural Commoditics B e
1) Produce from the study arca

“ Major produce of the area are as follows: |

Cereal : Barley, Oats*,
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Seudo-cereal ; Quinua,

Bean - : Broad bcan Alfalfa*

Root : Potato, Oca
 Vegetable < Onion;’
- Livestock ¢ Sheep, Bull, Cow, Pig.

note: * for fecdmgo livestock
Llamas and Alpacas ar¢ only fourid in Ihc higher areas than the sludy area.
2) Price and quality

Farm-gatc unit prices of ihc followmg produce were abscrved during the inquiry

survey in the study arca.

Qals

~Barley Bsl.2/kg DBs1.0/kg
Quinua Bsl.6/kg Potato Bs2.7/kg
" Broad bean Bsl.8/kg Oca Bsl.d/kg .
Allalfa Bs1.0/kg Onian Bs17.4/kg
Sheep ‘Bs100-200/head (W1.:15-20kp) :
Mution Bsi2/kg at Achacachi market price
Catile Bs2000/head (W1.:200-250kg of 3 year-nid)
.“at Achacachi cattle markel.Bs1.2/kg
Milk Bsi.4/]

The pnccs of some of the above menliened produce at La Paz wholeésale market
have shown scasonal and yearly fluctuation as usual. The following table gives the cxtent
of fluctuation between 1993 and 1995

@ _Barlcy:-

. unil:Bs/Quintal
1993. 1994 1995
- High 40.88 Feb 3200  Mar 4830 Aug
- Low 37.13 Il 3225 May - 3831 May
(b) Oat: Fresh o
unit: Bs/Amoba
' 1993 . : 1994 1995
High 30.50 . Oct 37,50 Dec 41775 Dec
‘Low 12.63 Apr 1500 Jan 1625 Aprt
{c) Broad Bean: Fresh -
. . unit:Bs/Arroba
: .- 1993 . 1994 - 1995
High 1433 'O 1750 Nov - 2200 Sep
Low - 828 Apr 7.63  Ap 7.88  Apr
(d) Quinua: Real T
o ‘ unit:Bs/Quintal
O 1993 . 1994 1995
“ High 165.00 Oct 17750 May 18219 Dcc
Low 126,69 Jan  131.67 Feb  126.25 “Aug
-~ {e) Oca: : |
. B . , ‘wnif:Bs/Arioba
o o 1993 o 199 1995
High - 1585 Sep 1869 Nov 1625 Deo
Low : 1081 Apr 0 875 JunJul . 5957 Mar




(f) Potato (first grade):

o _ unit:Bs/Arroba
) 1993 1991 1995
High 1547 Jan - 1975 Dec - 2675 ‘Do
Low , 13,19 Apr - 1250 - Ape - §3.13 Jul

(g) Freeze Dry Potato (first gradc): _
' : o unit:Bs/Arcoba
1993 , 1994 . 1995

High 7481 Jan 7125 Apr 6231 Feb
Low 57.94 hil 5500 Ot 45.75 Sep
(h) Beef: T
- unit:Bs/Kg
: 1993 1994 ol 1995
High 8.020ctDec 810 Jun 963 Dec
Low o763 Jul 750 Aug-_Ocl_ - 8,34 - lan
(i) Mitk: .
@ . L ' . unil:Bs/d
. 1993 1994 - 1995
High 1.61  Sep 1.70 Jun,Jul - L.87  Jun
‘Low 1.51 Nov 1.55 Oct | 1.4 Mar

“(j) Onion with collar: _ _
: : . _ uiil;Bs/100 unit
1953 - 1994 1995

High 2038 Aug  15.69. Aug  23.44  Tnl
Low 1075 . Feb 813 Apr 1025 Dec

Source: Anuario Estadistico del Sector Rural 1995-1996, G-DRU

_Another'set of statistics, average monthly price indices of five major basic food
1980-1988, 1o show the monthly fluctuation of agricultural commadities is given below,

: Hich Low Diflcrence
Pava ‘119 Aue B4 Awr 35
Cebada 108 Nov,Dec 91 Jui 17
Quinua 115 Feb 93 Jun, Dec 22
Cebolla 123 Awg 84 May 39

Haba verde 128 Aup - 80  May 48
Sovrce: FDC -

_Agro-produce ¢an find a suitable market _aoobrdipg to their qu'ali'ty, variety and
_stage. The small producers of basic food who have seme surplus can choosc only the best
oncs, as most of the produce are for auto consumption. :

On the other hand, cash cf0p production’ like vegetable growing will surcly
produce waste, for which rearing of rodent family may be planned for their meat and fur.

3) Demand and supply

Seasonal market fluctuation given in the above mentioned tables reflects demand
and supply situation of the La Paz market area. Small producers' sorplus usually gocs to

market at harvest season when price is low. For short of moncy they cannot afford to
stor¢ them at home till the market feels scarcity of the commodity. '

" The prices of meat and fresh milk were fiore stable than the l;as.ic_ foods; even
though milk has to compete with imported condensed milk. Cheese needs a wider market -
than the rural one, for which some of the industrialy-minded individual in the area have
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been cxpanding its market arca as far as Cochabamba, though the market llicre is said to
be saturated. '

. Fresh vegetable which cannot be stored long has to find a daily market. It fetches
highest price in the driest month, and saturates markets in the rainy scason.

3.6.3 Distiibuiion of Agro-inpuit

All the agro-inputs such as sceds, fertilizer, pesticides, farming implements, and
veterinary products arc available in the markets, with technical advice and aftercare
scivices. Small farmers make such items as a part of intplements, and use sceds from their
own ficlds for some types of plants for some years to cconomize the expenditure. '

3.6.4 Aglicultum Ciedit
(1) Tatroduciion

~ Still rural credit is riot an aréa where commercial banks arc interested in to give -
loans, though there arc 50 much demand and potential in the arca as a whole.

Article 81 of "Banks and Financial Institutions Law" defines threc types of non-
bankers. They are cooperatives, mutual banks and others. - Others are furthet classified
into four categorics: 1) state funds, 2) private financial funds (FFPs) 3} Non-Profit
Private Institutions for Social Development (IPDS), i.e., NGOs and 4) saving houscs and
pawn shops. And there are informal systems oulside the approved banking system.

(2) * “State Funids

~ Agricuitural Bank of Bolivia (BAB) was first cstablished in 1941, It was orderéd
to close down in 1990 duc to mismanagement, In 1989 Farmers Development Fund
(FDC) was cstablished. It followed suit the BAB with 99.4 percent of the direct
investment which totaled 1.24 million US dollars in the process of compulsory exccution
at the end of 1995, It therefore had to transfornt itself into a morc responsible entity.

(3) Private Institution for Social Development (IPDS)
1) History and picsent situation

- The first IPDS which operated in the ficld of rural credit entered the stage in 1978.
It was National Ecumenical Association for Development (ANED). Then 1PDSs with the
similar operational ficld has appeared in succession. As of the end of 1995 there were
some 24 IPDSs whose service includes the rural crédit out of about 420 1PDSs working
in Bolivia. B s ‘

~ Five IPDSs that coﬁccnl;ate in operation of rural credit formed an Association ef |
financial Institutions for Rural Development (FINRURAL) in 1993.

The total coverage of their financial services in Bolivia as of the end of 1995 is
summarized in the following table. '

Bcneﬁbiary g Cuverage‘ I = Porifolio Avenge Arrears

o . ~ No. % _US$ ._US$ %

-~ FINRURAL 72435 5.8 16.623.954 230

- Non-F*2 12,197 10 8,224,455 674 :

CTOTAL - . - 84632 68 24848409 294 6.7
@ROI(90-95)*3 . - 37.7% L 368%. - :

© - *1 percentage over total qural economically active population, 1,250,322.
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*2 AGROCAPITAL, the largest entily of all has 83.4 % of the portfolios.

_ *3 Average annual rate of increase botween 1990 and 1995,

(Omasuyos) 1,850 T 348032 i85 dA
* percentage over total rural economically active population, 26,702,

2) Modality of fural credit
There are five modalitics of rural credit.

a) Rotanonal fund,

% Associated oredit,

¢} Selective credit,

d) Credit for money at hand, dand
¢) Comniunal bank.

' ~ Classification of the destination of the rural credit by pcrccntage provndcd by the
IPDS as of the cnd of 1995 is given in the following table.

~TOTAL Money : Agro— Small’l Commen,e 'OIIher's
-US$ - athand - Livestock Industn, '

Bolivia 24848409  40.6% 383%  52%  99%  6.0% &
 Omawyos _473096'2__616% 6i%  390%  00% _ 00%

~ *1 includes handicraft and agro-industry
*2 provincial totals of FINRURAL, associaies in La Paz prel‘ecfure do not lally wnh those in Table
~ of summary of 1PDS's services of rural credit

(4) Outsidc the Approved Bz’mking System
 Informal credit networks are prevalent throughout the countsy among extcndcd
familics, fricnds, middlemen, and transpoit operators.’ Aocordmg to the: information

‘ prowded by dircctor of FADES, 25 pereent of the farmess living in Ihc Valle and Ahlplzmo
are working on credit, formally or informally. _

Ref.: MARCONI OJEDA R, ONG's y Crédito Rural en Bolma FINRURAL 1996
"Pro Campo” C!D/Bohvia/No 63/Agost de 1995

3.6.5 Faim Houschold Economy

(1) Introduction

Aqucshonnairc survey for fanit-houschold was condicted by a ) local consulting
firm. Thc questionnaire survey has choscn 8 houschelds randomly out of most of the
community: which tolals 30 with three exceptions. Then study team carried out a
verification study. Its objechvcs are lo visit all the s'amplc hou*;cholds (246 samples) to
see if:

1) the samPlcs represent a]l the sub- cnmmumucs wnhm the commumly, _

2) the information drawn from a chosen houschold matchés w1th its appearance
“when it is revisited, and .

3) the extreme values and outliners are supportcd by the actual situation,

while study team get acquainted with all the commumt:cs “The detail of the verification
tudy is given in Annex K.

 With vcnfrcahon works completed thrcc ta‘olcs have bccn preparcd Thcy are:

Table 3.6.1 Family and its Holdmgs, ‘Table 3.6.2 Income and Expenditure, and Table

- 3.6.3 Major Sources of Income, in which avcragcs of cach oc'.'mmuml).r on the selected
items of the questionnaires are calculated. -



In the tables the study arca is divided inte five sub-arcas; the upper basin, the
upper middle basin, the lower middle basin, lower basiii, and Achacachi urban arca, The
verification study has clicited a fact from the data gathered by the questionnaire survey that
Achacachi township has a differcnt characteristic from other conimunities in the study arca.
On top of that, it is likely in some cascs that there may be a double counting on the cattle
“they have. So Achacachi is excluded from the calculation of total average of the study area.
Besides the selected iteriis from the questionnaires, two ratios are calculated; a ratio of
irrigated land against the total land holding, and a ratio of obstrucled land (a total of stony,

weedy with stipa and swampy land} against the total land holding. '

(2) Working-Hour

- The traditional subsistent highlanders are so versatile that the productive activities

of the members of a family are not limited to farniing and cattle rearing but extend to
‘coltage woo! industry, commerce and masoiry. These phenomena are backed up by the
following statistics that show how the working hours of a pair of husband and wife are
distributed aniong highlanders. '

Activily " % of working hours
Agriculture 30.4 %*2
Animal Husbandry 38%

- Side Jobs ‘13 %
Sale & Exchange 138 %
Altruistic Labour 7.5 %
Public Duty 12.3 %
Oihers*l . 249 %
TJOTAL : __1000%

-*1 They include (a) social contacs, ( b) recreation, and travel. (a) consists of niainly funerals
and feasts of new house consiruclion, and (b) footbal), Football, playing and walching,
along with folklore bécomes a nalional pastime, has reached a level of addiction, according
{o Mr. Mauricio Mamani, a Bolivian anthropologist, o

*2 There are tivo onion growers whose percentage of work hours  in agriculivre activity
reach 40 and 55 percent. They naturalfy have little time to do side jobs. )
Source: Fujii, T.: Life of the Bolivian Peasants: An Analysis of Diary entri¢s, Journal of
National Ethnelogical Muscum of Japan, Vel.16, No.3, pp521-587, 1991.

(3) Auto-consumption

. Auto-consumption per houschold of 4.7 members amount to about 480 kg of
potatacs, 24 kg of Quinua, and 40 kg of green broad beans in average according to the
FDC's statistics. ¥ ~ Besides, they take some vegetables, chicken, eggs, milk; cheese, and
mutton. Since some of the basic food including rice, bread, condiments, salt and sugar arc
not produced, a houschold both has to éxchange them with their products if any and has
to spend Bs.160 monthly (scc Table 3.6.2). : _

*The statis_'ticé_.which “'ére applicd fo the people living in rural Altiplano are found in ‘Guia de
Evaluacién Financiéra - Econtmica’, FDC-DTZ, 1995.
Three major foodstuffs are selected for calculation, 280 griperson/day of potato, 14 gr. of quinua,
and 23 gr. of green bioad beans, - o . '

(028 kg x 4.75365= 480 kg; 0.014x 4.7x 365= 24 kg; 0.023 kg x 4.7x 365= 40 kg}

(4)' Houschold Ecb_nomy

* " 'Asaniple houschold economy of the study area is presented as shown below to
show an average living standard of the arca as a whole and ils four divisions. It is an ideal

. type, all of the facets of which are converied into an average of the total number of the
‘samiples.. R : ' S '



Basin - Income (Bse'annual) Ewpcndllurc*z*3 (B.\.fannual) Cost*4 (Bs/anaval) Balano.,

. Priocipal  Auxd.*l “Tolal " Rejular Irégular |~ Total | Agrcultare Livestock Bs/annuﬂ
GIOba‘3;7363604a‘5452652 J05 3368 o208 M4 356
Uppet 3198 623 3,821 2,001 498 2,499 165 692 465
Upper-Middle 3,986, 994 4,980 2,680 331 3011 3% '593 981
Lower-Middle 3,652 © 836 4,488 2,958 361 3320 . 209 651 309
Lower’ 4691 1,139 5830 2,892 665 3,557 iS4 909 1,210
Basin Family Labor (no). ~ Land (ha)  Ilerigation ~Fumow - Animal (head) °
Nos..  Labor  Own  Others*S  Total Land  Sheep Callle  Caw
Global 4T 223203 48% . 0% .15 21 21
Upper 49 22 45 05  48%  28% 190 25 16
Uppet-Middle 4.8 22 4.0 0.6 45% 58% . 169 - 25 1.6
‘Lower-Middle -~ . 4.8 2.3 2.8 03 45% 25% 63 1.9 23

lewer. . 44 21 20 . 00  S9% - 14%.. 48 . 18. 26
¥} income from me third of family member, 226 samples for average ' .
*2 repular = foods+drmks+!ransparHelecmc:) +water+l’uel
ureguTar = constructiondrepalr+installation of elcclnc; yed ucal:cn+clulh1ng+soc:e|) +hea]lh

*3 coinparison with slatistics of Departnient of La Paz _ S _

Foods  Drinks Transport Fiectricy * Fuel  Constivction Repair - Heahh  Fducation Clothiap  Social  Total

1,145, - 136 - 133 - 84 124 159 533 253 2,567
*4 details in Annex K
*S community + rental

1) Average living standard of the study arca

Income does riot cover the. cxpcndlturc unless a contribution from the third (in
some cases the fourth) family member is avaifable. A tiny amount ‘of sales from crops
suggests that most of the produce are consumcd by the family and  catile. Potatocs arc
mostly go to subsistence and exchange with maize or bread.

‘Taking thie risk of hail and other natural hazards into account, if productivity of
potato is set at 3.5 ton per ha*!, of quinua at 0.4 ton per ha*!, and of fresh broad bean at
0.83 ton per ha*?, the fotal land which is required to cultivate the basic foods is equal to
0.25 ha**. The rest, all inclusive except fallow, is about 3 ha, which is utilized for
breeding of four cattle and ten sheep.

Total production cosis for thrce subsistence  crops. amount to Bs,374%,
Though not all the amount is deducted from the cash flow, final calculated cash balance of
'Bs.356 in the Table above may furthcr be reduced by contmgcncies This looks like quite
a hard lifc indecd.

*1: 75 percent of an average in Aluplano _

*2: 0437355 0.137 (ha); 24/ 400= 0.06; 40/ 830=0.048) . .

3. (423.550.137+ 73x0.06+ 186.5x0. 048)x5 24==Bs.374 The value dose not laliy Wllh
;faglée given m Table 3.6.4 (Bs.208). The balance should be gqiivalent lo the valpe of own
abouz.

2) Difference of living condition and standard amon'g the fOur Sub-afcas

(a) The ratio of the stony, weedy tand and that susaphblc to inundation to the
total Jand holding in lower basin is quatter of that in upper-middle basm, and
half of that in upper basin

(b} An avcragc houschold of upper basin has a nght to use 2 S tinics more land
than ene in fower basin, and four times more sheep,

(c) People in upper basin carn least, and spend least. Pcoplc in lower basm camn
‘most and spend most. Avcragc total incomic of lower basin'is 1. 5 times of
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upper basin, Average people in upper-middle basin carnt 1.1 times more than

~average people in tower-middlc basin but spend 9 percent less, _
(d) The ratio of houscholds in upper-middie basin whose inconics are mainly
- rely on agriculture is three tithes miore than that of houscholds in lower basin.

3.7 Agiic_u]lma] Infiastructure
3.7.1  Present Condition of Existing Inigation System
(1) Imigation and Drainage Systent

. Pror to the ficld survey of the Study, fifly nine (59) intake structures for
irfigation purpose were Identified in the Rio Keka basin on the basis of the survey results
of MACA exccuted in 1990, To get the recent data and information of existing irrigation
‘and drainage system, inventory survey on the present irrigation and drainage system in
the Rio Keka basin was carricd out by the Study Team. Out of 59 intake structires, six
werc confirmed as the part of other irdigation systems, two werc in now vnused and four
intake structires were newly identified through the suivey. Finally, filty five (55)
- jrrigation-and drainage systems were identified in the Rio Kcka basin, 32 systems in the
“main river course and 23 systems in the tributarics, Summaries of the systems ar¢ shown
below. Location of each system are shown in Figure 3.7.1 and description of cach system
is shawn in Table 3.7.1. '

_Rio Keka Basin No. of Irrigation System Commanding Area  (ha)
Main Stream Course 32 3,958
Tributaries - 23 2,698
' __Tolal _ 55 ' 6,656

_ ‘No clear drainage system can be seén in cach irrigation systém. Dual-purpose
- canal for irrigation and drainage is gencral manners especially in the downstream reaches
of each irrigatiohi system. o '

(2) - higation Method

“All irrigation’ system in the Study area s constructed by the gravity irrigation
mecthod from the water source to the each farm lots, To use the limited irrigation water
-equally among the beneficiaries, rotational irrdgation method is widely 'diffused in cach
© irrigation system.’ At the farm lot basis, furrow imrigation for crop cultivation is the
prevailing irrigation method. Closc to pounding irrigation method is also seen in the
pastute land used under the natural conditions.

N Since existing irrigation system in the Study arca has been’ constructed by

farmers  themselves without consultation of technical background, -most of existing

irrigation systems have problems such as incohercnce between the avaitable irrigation

water and the related commanding area, As the results, no theoretical irrigation water use

on the basis of the crop water requirement has been cairied out conventionally. Irrigation

water distribution” by ‘simplified time schedule among the concerncd farmers is being

prevailed. PreSent irrigation water distribution method in tnajor irrigation systems is as
follows; '

Irrigation system No. 9 in the inventory survey
~ "After intake from the Rio Keka, irrigation cana! reaches at Putuni diversion
- point.-At this point, canal is branched into two, one is for Belen area through

the Rio Keka and the others for Pajchani Grande, Marca Masaya and Kasina.
Steel gate has been- installed at the diversion point on the canal for: Belen,
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Basic rcgulation for water distribution is daytime for Belen arca and night-time
for Pajchani Grande, Marca Masaya and Kasina. . Among the night-time users,
duration for irrigation is fixed such as Monday and Tuesday for Pajchani

- Grande, Wednesday and Thursday for Marca Masaya and Friday and
Salurday for Kasina, At cach farm plot can get irrigation water once per two
weeks on an average. ' ' : ' :

lirigation systém No. 27 in the inventory survey

Canal is branched into two at Coromata Alta. After diversion, onc runs for
Coromata Mcdia and another for Coromata Baja. No gate is installed at
diversion peints. In case of canal for Coromata Media, irrigation for each farm
plot is once a week, on the other hand, mixed rotation such as once a weck
and once pet two wecks is prevailed on the canal for Corontata Baja. |

' -'I'm'ga!i(_)n system No. 10 in the'in:Vcntdij" sufvey
In mid dry scason,’ o watér for irrigation is available, ‘Regulations  for

use of upstrcam reach is gencrally performed.

irrigation waterutilization arc not sct up among the users. Preferential water

(3} Canals and Related Facilitics
‘1) Intake facititics

No special structures related fo the intake facilitics such as weir, dam and
collecting channels . can be found: in the existing - irrigation” system. Water source of
existing irrigation system is the iiver suirface flow of Rio Keka and/or its tributarics.
Lateral intake with training levee made by the river bed materials is the general featurcs of
the intake facilities. Some systems are constructed by the masonry . lining on its intake
portion, however, excavated carth canals are the normal features in other systems.

2) Canals

All canals are the excavated carth canal with rectangular shape. Concrete lining
and/or masonry lining scctions arc found in two systems located in the lower reaches,
however, those sections are limited less than one percent of the total canal kength of cach
system. Because gravilational flow is the principal delivering method of irrigation water
and construction works of canals were made by farmers themselves, all canals are
medndered reficcting topographical condition and land ownership of the irsigation arca.

3) Division structures .

Itrigation ‘canals in the existing irfgation system distribute to cover the irrigation
arca as many as possible. Generally, no structures are constructed at the canal division
point such as from main to sccondary, from main and/or sccondary to farm lots. Stonc
and/or grass roots arc used to closc the outlet from the canal. Only two systems have

division structures equipped with gate(s) at the diversion point from main to secondary

cénals.

~4) Crossing slructures

In the existing canal system, cu'lver't, aqueduct and bridgc structures arc hardly

seen (o cross the existing roads and streanis. Stones placed in the canal are the gencral
measures to ¢ross the canal. : . o - '
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3.7.2 Method and Oiganization of Water Mamgement
(1) Watcr Managcmcnl

- Water users group in Ihc Study arca is constructed in community bas1s As the

" chief of water users group, Alcalde Agua is nominated with the consent of the comimunity

members. Alcalde Agua has responsible for all O & M works of commanding irrigation
canals. During the dr:, scason, irrigation water distribution is made with rotation method
to at!cmpt cqual distribution among the water uscrs. Alcalde Agua decides the timic and
duration of rotation within the commanding canals. When commanding canals locate
downstream reach of the other Alcalde Agua’s commanding canal system, adjustment of
watcr distribution will be carried out with related Alcalde Agua to secure the water for the
cominunity. _

- Generally, maintenanee works of the lrrigauon canals arc madc by the farmers

 related to the canals prior to the rainy season. The major maintenance work is the clearing,

dredging, rcpalrmg of canal walls and crossing section of the road. Farimers who can not
participate the maintcnance works of the canal must be engaged other communal works or

' paid some amount of money in several communitics. Because collection of water tariff is
not prcvallcd in the Study area, no budget is available for the mainteriance works of the

existing irrigation systerm. Materials insitu and work of the related farmers are the

‘mecasures for the maintenance works.

(2) Water User’s Association

~The Rio Keka basin can administratively be divided into two provinces, Los
Andes province in the upper stream reach and Omasyos. province in the lower stream
reach. In 1980 water user’s association had béen organized by the communitics belonging
to ‘the Omasyos province, named as “Comité Central ' Rio Keka™ At that tlmc,
communitics bc!ongmg t0 the Los Andes province were not participated the association
since those communities had been used enough water of the tributarics of Rio Keka. In
respotise to the recent agricultural development program in the Rio Keka basm, seven (7)
commuities belonging to the Los Andes province established the water user’s association
in August 1996 named as “Asociacion de¢ San Juan de Chachakomani”.

1) Upstream réach water user’s association

“*Asociacién de San Juan de Chachacomoni” is cstablished in August 1996 with
seven co'mmunities'of the Los Andes province. Member communitics arc as follows;

1 Villa San Juan & Chachaoemam S Zona Pura Purani

2- Zona Keruyo 6  Zona Kelihuani

3 Zona Sorapujio : . 7 Zona AHo Croz Pampa
4 . Zona Jipupampa ' '

Puiposie of the assomallon is the nucleus of propu.snon for development program

‘covering the Chachacomani area and its outskirts. A board of directors is composed seven

members, president, vice-president,: seeretary, acoountant, publicity and (wo other board
members. At present no term of service is fixed for board members and no regulations of

' assoc:allon is also provided, -

(2) annslream rcach watcr user s assoc1al10n )

- “Comité Ccntr'ii Rlo cha" had been orgamzcd in 1980, 'lwent)' -cight (28)

'commumllcs which draws irrigation water from the Rio Kcka were firstly joined the
- Comité. At present samie number of coinimunitics organized the Comité to adjust the water

uhhzallon of Rio Kcka among the community.: Al member communitics belongs to
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Omasyos province,

A board of dircctors of the Comité is oomposcd five mcmbcrs rcmdcnt vice-
president, scerclary and two other board members. The term of servioe of board mcmbcns
is.onc year and selcction of board members is rotated by the list of communitics. The

Comiité has’ ngn!atlons of the: orgamzauon and registered to the La Paz Dcpartmenl
‘Member communitics are as follows; _

““Telen 15 MarcéMasafa T

1
2. Taramiaya - 16 Pairomani
" 3  Iahvirlaca 17 Arasaya Chico
4  Tipampa ' 18 - Tarco Belen
-5 Suntla Grande : 19 Arasaya Kentuyo
6 Suitia Chico .20 Corpapilo
7 - Suntia Comun 2% -Arasaya Patanivi
8. Putuni. - .22 Yongon Huyo
9 Pajchanj Gsande . - 23 Berénguela
10 Paichanl Molino 24 - 'Cajon Pala
11 Kjasina 25  Coromata Alla
12°  Avichaca - 26 - Coromala Media
- 13 . Cala Cala .+ 21 Coroniata Baja
14 - Barco Cala Cala 28 Icrama

3.8 Rwnal Infrrstiuciure
3.8.1 Road Networks
(1) Road

: Aooordmg to the information of SNC (Scmcm Nahonal dc Caminos), roads in
-Bolivia are divided into three catcgories such as trunk road (Troncal), provinciat road
(Vecinal) and farm road (Senda). The trunk roads in the study area are comprised of three
routs such as La Paz - Achacachi (95km), Achacachi - Sorata (40km) and' Achacachi -
Ancoralmcs {45km). These trunk roads are llnkmg from the study arca to the major cities
in the country. Only La Paz - Achacachi route is paved. These trunk roads are under SNC
control.

The study arca has seven (7) provincial roads with total length of 96km. And the
arca is cricircled by these roads. They run north - south and edst - west withiout pavenient.
These toads are under control of Achacachi municipal office. Effective width of these
roads arc 2.01mi to 4.0m. Bumpy surface conditions seriously hamper the flow of traffic,
transporiation of: agrlculmral products and daily nccessitics. In artlcu!ar, the: foad
crossing the Keka river has no bridge and $o poorly miaintained that it is not passable for
vehicles and residents.-These poor road conditions should be corrcctcd by 1mprovmg soad
foundatnon, bndgcs and drainage facilities. .

On the other hand, the study aréa have 60 farm roads with total ]ength of 107 km.

Al farm roads arc without pavement, Effective width of these farm roads are 1.0m to

2.0m, Car traffic is not available in many places and this factor causes difficulty to form
~network of farm roads within the study area. Exlshng road nctwork is shown in Fig.
3.38.1. o _

Following is the major items to be improved on :hc road nclwork m the arca:

~ Strenglhening provincial road fu ncnons wnth pavemcnt brtdgcs cross
_ drains, cte. _ _

—  Dissolution of impassable sccnons S

- Improvcment of foundation for farm mads and cross drams

- Makc up the road network in the study arca
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(2) Transporlatlon
1) Public transportation
Only the folk bus service is available a5 a mcan of public transpoztahon in the

study arca, Folk bus is under the controf of the provincial union named “Sindicato de
transportistas (a nivel urbano - rural)”. Between La Paz and Achacachi is about two hours

trip by microbus. A microbus pocratcs for 15 minutes interval until PM 19:00 from am

04:00. Tariff of La Paz-Huarina is Bs.3.5, and La Paz-Achacachi is Bs.4.5. Charge for
the cargo is Bs.1.5 to 2.0 per quintal.

Morcover, the miicrobus operates every day to the prmc:ipal citics in and around
the stidy arca. Like this, the traffic nctwork by the microbus is indispensable in the study
arca, However, no rational traffic network by the niicrobus in the study arca is built up
with the reason such as few uscrs or poor condition of roads.

In the commumty Jocated the uppcr basin of the study arca such as Kerani,

'_Chachacomam, Corpaputo - and Pongonhuyo residents move to La Paz direclly via
Huarina or Peiias, nol via study area,’ this phenomenan take place due to insufficient

traffic network wnhm a study area in addllion fo the geographical conditions.

‘On the other hand, the tcm orary buscs operate on Swiday and the day of
weekly fair among the communitics within the study area.

2) Farm produt:ts iranspo:tation’

Transportation of farm products from farm to communities is made by man
power, donkey, bicycle and folk bus. A farmer is carrying agricultural products directly
to the market because no collcclmg and shlppmg facilitics are established in the study
area,

3.82  Runi WaierSuppIy

In ()masuyos Province including the study area, Achacachi, ‘Warisata and
Huarina city have water supply system. But, miost of communitics in the study area don't

- have water supply system.

In 7 communitics such as Kerani, Ierana, Pa]rumahl Cala Cata, Avichaca, Barco

- Cata Cala and Arasaya Kentuyo have the water supply system, System of Icrana, Kerani
* and Pairumani and Arasaya Kentuyo is communal tap method, thezefor beneficiaries arc

only few inhabitants of the oommumty

‘Com_mumt}- -Suppaned Bcne!‘ iciaries Commumal Tap Waler sorce  Dray scason

Kerani " NGO . 2 _Stream dray up
*lerana NGO - 2 " siream dray up
Pairmani . NGO - 2 ~ streant dray vp
Cala Cala - CARE 80 - Infiltration  no problem
B.CalaCala = CARE 40 - infiltration ' no problem
CAvichaca = 'CARE#IICA~ 120 . Deep well no problem
A Kentu;o - CARE 20 - Deep well na pmbfem

In rural arca, scattercd house arrangement s the réason to make dlfflcult the
dlffusmn of walcr supply service. Also, financial capability of the inhabitants is onc of the
- reason to make diffi mf’ the construction of the facilitics. Most inhabitants take water from
dug wcll and/or the nvcr as drinking water.

Thc oommuna] wclls are constructed by CARE and NGOs (Plan Intcrnational
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“Alliplano) in the arca. But, the well isn't utitized by inhabitants cffcctwcly, because the
well is located far from most of the users. ‘Thercfore, inhabitants are dug well directly in -
the garden of their house fo get drinking and washmg water,

Now water supply system is under construction at three commumucs (Coromata
Alta, Mcdia and Baja) by Achacachi Mummpahty

3.8.3 Other Soeal Infrastivctute
(1) Elcciricity

- Eleciric power is_supplicd to the study arca through subs!auon ‘in Achacachi,
Huarina, Warisata and Villa Sanjan de’ Corpaputo. ‘Eledric power is fi rst reduced from
220 kv to 66 kv at cach substation, and it is fusther rcduccd o 23 kv at scoondary
‘substation.

. In study area, only thirtcen (13) communities cstablished clectric powcr supply
system (five communitics are full operation and cight communitics are operated partly).
The other communitics witl be left without electric supply system becausé the basic
transmission netwoiks arc not established in the whole area. Though the’ plan of rural
clectrification in the study arca is beginning to matcnahzc, it will take much time to realize
the electrification in the rural arca.

- Now clectrical system is under construction at three commumtlcs (Cala Cala,
Barco Cala Cala and Pongonuyo) by Achacachi Municipality and ENDE.

{2)  Medical Famllly

“The study arca has one- hospttal named “Capitdn Juan- Uriona Sudrez” at
Achacachi City. The architectural infrastructure has permitted the organization of their
service with the instailation of smiall medicine rooms for malés and for women, a
operating room, a pediatrics, a infectious and a matcmlty It has fifteen beds of internment
in total and rely on the support of auxnliary services. The personnel’s are two doctors, a
dentist, a graduated nurse, five assistants of infirmary, a laboratory analyst and a X-ray
technician. And other facititics arc an ambulance and a motorcycle. Achacachi is the only
district of the province whete exercise privale practice two doctors, besides registering the
operation of four pharmacies, Current situation of medical and health care facnlltlcs in and
around the sludy arca is as follows:

Commumly " Facility " Dodlor Infirmary ~ Spo%piélisi'

Achacachi Hospital 3 5 2
Batallas Hospital 2 3 1
Huarina - Dispensary 1 1 1
Warisala Dispensary 1 1 1
Chachacomani ~ Health Center - 1 .
. Kerani. Heallh Center 1 -

No health and medical treatment facilitics are available i in the rural area. Therefore,
medical facilitics in the c1ly have to use, if necessary, when an inhabitant becomes sick.
However, inhabitants can't receive enough treatment because there is no monelary margin
or ne traffic means. Therefore, inhabitants meet with illness by the folks treatment, some
herbs and some patent medicines. As a result, cases that a shght illness becosines to face
death are sometimes occurred since carly medical treatinent aren' t sufficicnt. Improvcmcnt
of health and medical care system is sicongly desired among the rutal habitants.
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(3)  Education
1) Education systcin
The fellowing is the education system in Bolivia,

Infant cducation (Pre-Basico = :one or two years)
‘Primary cducation - (Basico - :five yars)
Mid-level cducation  (Intermedio - “:three years)
Advanced education  (Medio  :fore years)
_ _ (Enscnanza tecnica)
‘High-level education - (Universidad)
. The primary education is five ycars long. The constitute stipulates that cducation
is mandatory for cvery school age children therefore free of charge. However, the parents
bear the cosis of school uniforms and other expenses such as notebook, peneils, cic.

~ The mid-level educalion for seven year long is divided into two periods. The first

 half called Initérmedio is one to three yéars and the [ast half called Medio is four to seven

years. This Medio is further divided into the general course and technical course nanied
Enscnaza tecnica.

2) Current situation of educational facilitics

‘Twenty-five primary schools arc established in the study area. Schooling

_ distance is sct at about 5 km as arule, but it is up to the students which school to attend.
The schooling is composed with two tine sets, morning and afternoon. Each class is 40
minutes long and five classes a day. : .

The schob_l starts on Feb, 26th and ends on Nov. 30th, with a 15-day-10ng
winter break in August and a 80-day-long summer vacation starling in December. -

Major schooling indexes in the arca are as follows:

Schooling mate : B0%
Raie of students faking upper education : 90 %
Rate of students  taking High schoo) : 3%

Six (6) mid-level education school, “Intermedio” institute are located in

Chachacomani, Kerani, Cororvata Alta, Pongenhuyo, Belen and ‘Achacachi City. No
- education facilities are six (6) communities such as Suntia Comun, Suntia Chico, Arasaya

Chico, Atasaya Kentuyo, Arasaya Patanivi and Cajon Pata.
(4)  Telecommunication |

In the area, telecommunication facilities such as telephone do not exist without

Achacachi City. A telephone station of COTEL is located in Achacachi City with one linc.
- Long distance and overscas calls ¢an be made through the operator. The other hand,
- ninefcen g’rivat'c_ telephone lincs arc established by ENTEL in Achacachi City. Two lincs
~arcused b

_ y official use for Achacachi City. This linc has dialing system, then local, long
distance and oversee calls can be made diredtly without through the operator. Curicent

- situation of telecommunication in and around the study area are as follows:

- Cify COTEL ling .~ ENTEL line _
Achacachi b 19

- Huarina S -
“Warjsala 1.
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