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PREFACE

In response to a request from the Government of Republic of Bolivia, the Governnient

~of Japan decided to conduct a developmcent study on thc'Agn'cultural Devclopment of Achacachi

Arca, Depariment of La Paz and entrusted the study to the Japan International Cooperation
Agency (JICA).
JICA 'sent to Bolivia a study team headed by Mr. Hisashi Terakado, Naigai

‘Engincering Co., I4d., from November, 1996 to December, 1997. (Three times ‘between

November, 1996 and December, 1997.)

The teamt held discussions with the officials concerned of the Goverment of Bolivia,
and conducted ficld surveys at the study area.  After the team returned to Japan, further studics
were made and the prcseﬁt report was prepared.

"1 hope that this report will contribute to the promotion of the project and to the

- enhancement of fricndly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Governmient

of Bolivia for their close cooperation extended to the team,

November, 1997

- Kimio Fujita
President
Japan Intemnational Cooperation Agency
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in Kerani
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- Kerani
- Coromata Alia
- Corornata Media
= Cotomata Baja

Explanation Meeting of the Study
in Pairumani

Paricipant Communitics ;
- Pairumani
- laana
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Explaaation Mceling of the Study
in Pajchani Molino

Participant Communities ;
- Pajchani Moline
- Pajchant Grande
- Putuni
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Explanation Mecting of the Study
in Cala Cala

Pasticipant Communitics :
- Cala Cala
- Bdroo Cala Cala
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Explanalion Mceling of the Study
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~basic development
from beginning o _ _
objective areas were carricd out and the development plans of the Study were finally

The Feasibility Study

y on _
Agricultural Development Of Achacachi Area,
Departiment of 1.a Paz

" Main Repoit
SUMMARY
1 Intoduction |
The Government of Bolivia requested the Government of Japan in October 1995

to undertake a Feasibility Study on Agricultural Pevelopment in the Achacachi area, -
Department of La Paz, which was designated as'a priority development arca in the

“Reglonal Agricultural development Program joint to Intcrmediate Citics”. In responsc to

the request, .the Government of Japan dispatched the Preparatory Study Team through

 JICA; and agreed on the Scope of Work for the Study in July 1996. The Study was

conducted in twa steps; Phase 1 and Phase I, During the Phase I Study from middle of
November 1996 to end of March 1997, comprehensive basin study was carried out and
' fplans of the Study were subsequently identificd, In the Phasc I Study

May 1997 to December 1997, further study and analysis of .the

formulated, This Report describes results of field study and detailed development plans
derived from the analysis of present situation of the Study arca.

2 ~ Backgound

~ “The agricullure ' in Botivia is divided roughly into two farming systems:
traditional farming system . (small-scalc and sclf-Sustaining) performed mainly in the

“Altiplano and. Valle, - and *a comparatively new farming system (large-scale and

enterprising) developed in the Lianos.: The Altiplano and Valle, which hold at about 70 %
of d total population in Bolivia, still play important social and cconomic role of the
country, however, over 80 % of a rural population in these areas suffer poverty situation.
Migration of these rural habitants to farge citics is now causing social problems such as
excessive concentration of population in farge cilics.

- Taking thesc social situations into accoint, SNAG was established in 1993 an
“Regional Agricultural Development Program Joint to Infermediate Citics” in line with the
“Basic Plan for Intermediate Sector Development 1994-1997” which is the basic strategy
for promoting agriculture of the couintry. Theé program intends to alleviate the poverty
situation and to control the migration flow into large cilics through improvement of
infrastructures for the agricultural production and the living environment in leading rural
citics and its outskirts. :

3 Ohjectives of the Study -

The objectives of the Study are to condict the. feasibitity Study in order to

- formulate a rural and agricultural development ptan in Achacachi area, and to carcy out

technology transfer to the counterpart personnel of the Bolivian Government during the
course of the Study, ' _

4 Study Area

‘The Study area covers a arca of approximately 8,000 ha of Achacachi

municipality and its peripheral rural arcas (middlc and down stream réaches of the Kcka
' river) in Departiment of La Paz. e



5 National Backgoind
(1) lLandand Population

Bolivia is broadly divided into three gcographlcal zones on the basis of the
topogeaphical features and climate, mountainovs and plateau zone called as Altiplano with
the altitude of around 4,000 m, valley zone called as Valle ranging from 1,000 t0 2,500 m
in allitude and the castcrn plain named as Ltanos with the altihide of 200 to 500m. Total
arca of the country is 1,098,600 km? and agrcultural land counts at 28,794 km’.
Department of La Paz occupies around 10 %, 130,295 km?®. Total arca of the Omasuyos
and Los Andes provinces is 2 065 km? and 1,658 km respcchvcly

“The populatmn of Bolwra in 1995 is estimated at about 7 41. mitlion and the
annual growth ratc is 2. 41 % during the 1990 {o 1995, Populatlon in La Paz Department
is at about 2.17 million. E‘conomlcally active population is counted at 2,53 million for
whole nation a$ well as 0.76 million for La Paz Depaitient. The population dcns:ty is
estimated at about 6.8 persons/km’ in the entire country, While 14.6 persons/km?, 35.7
persons/km? and 37.5 personis/km® are the Department of La Paz, Omasuyos and Los
- Andes Provinces, respcchvcly _ o

(2) Socicty

According to Mapa de Pobreza 1995, 37% of the houscholds in the country are
considered as extremely poor, 33% arc as poor, and 30% are as non-poor. Itis indicated
that there is a significant gap between the urban and rural arcas of the country. In the
- utban area, 13% of the households are extremely poor, 38% are podr, and 49% arc non-
poor. On the other hand, in the rural aréa 68% are extreimely poor, 26% are poor, and
only 6% arc non-poor. The data of ‘the Department of La Paz shows the similar
characteristics. 39% of the houscholds in La Paz are extremely poor, and 30% arc non-
poor. In the urban area, 17% are extremely paor, 38% are poor, and 45% ate non-poor,
while in the rural arca, 74% are cxiremely poor, 22% arc poor, and only 4.5 % are non-
poor.

(3} Economy

GDP in the recent ycars is as follows:

Unit 1992. 1593 19941995 1996

TGDPFT “bn.Bs. 205 230 26.0 297 339
GDP growth*2 % 28 4l S0 37 0 36
Population il 6% 707 .. 724 . 740157

source: INE, *1 at market price; *2  real, agricultural scetor-1996: 3.3%

Trade had been liberalized and state enterpriscs had been pnvatlzed in spitc of
strong opposition.

Inflation rate in recent years is as follows, Thanks (o thc rcslnchve monetary
policy inflation rate has been gonc down; year-cnd inflation rate of 1996 was 7.9% on the
previous year-end, the menlhly rate since Sep 1995 to May 1997 had been bclow 1%

lnﬂaiiqﬂ % 12.1 04 29 102 125 .
Source: IMF o o o

~Recent balance of mtcmauonal paymcnts are as follows. Incrcase in the 1mpoxt 1s _:
the major cause of increase in the current account deficit. .
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- and

(3 Hydrology

Uml.__ 1992 1993 1994 1995 1996 __

“Exvont'1 ~ miluss 68 . 716 985 . 1.042 1.174
[mpon*2 mil.US§ 1,044 L1E2 1,122 1,385 1,567
Current Account milUs§  -534 =506 -218 -413 - - 431

- Reserve®3 - : mil Us$ 182 . S 223 - 451 660 955
Exterazl Debt . mil, 4223 4220 4749 . 5193 . . 5013%4
*1: FOB, *2: C!F 3 excludmg gold, *4: prov:s:onal ~ Source: BancoCcnlra!.
6 Present Conditions of the Study Area
(1) General

The. Study Arca bclongs to Omasuyos and Los Andes Provinces. in the
Depariment of La Paz. Achacachi City, located i the north-west of the Study area, is the
capital of Omasuyos Province, being the cenler of adminisiration and economic activitics.
It is at the distance of 80 km from La Paz, the capital of the country, Thete are 30

- communitics and Achacachi C]l)’ in the Study Area, Taking the present issucs in the Study

area and regional characteristics of developnient requireintents into account, the Study arca
is broadly divided into thice zoiics along with the Rio Keka namely, upper, middie and
lower basins based on the natural and social conditions, administrative boundary and
present farm managenient. On the other hand, in view of prescat cconontic activities in the
Study area, vpper basin belongs to the Battallas and La Paz economic bloc, though middic
f;)wer basins belong to the economic bloc centralized Achacachi city arcas. Thesc
situations were formed by complex of administrative boundaries, conditions of location,
hlstoncal process of formation of villages and lack of road network in the Study area.

(2) Mctcorology -

The Study arca bclongs to the subtrepical hlgh land climate. The distinction of
the rainy and the dry seasons is clear, and most of the annual prccipitation is concentrated
in the rainy season, and thé days of the low temperature and high humidity = last
throughout the dry scason. Average meteorological parameters in the Study area arc

" summarized below:

-Mean anaval rainfall 590 mm
-Annual mean femperatore 171 °C
-Average maximum femperature 146 °C
-Average miinimum lemperatuge 04 'C
-Annval mean relative humidity 658 9%
-Mean wind velocity - -12.8 kswhr
-Average anitoal sunshine houts "2,8394 N
-Mean annual evaporation - 4L434 mm
~Annua) mean frost days 170 days

2 -Annua! mean hallstorm days | 4 days

"Ihe"Study afea extends along with the Rio Keka which has 3 tributarics within

‘the Study area naniely Rio Cospa, Rio Japa Jahuira and Rio Chiar Jokho from the upper

reaches of the river course. Due to the infiltration of flow to the riverbed, springs can be
seen in middle reach of the river course of the Rio Keka. During the dry scason, no water
flow can be seen in the Rio Corpa and the Rio Japa Jahuira-due to irrigation water

- utilization  in“the upper stream reaches and infiltration’ of flow to the riverbed. A time

series of monlhly mean discharge at the Achacachi gauging station and at major diversion

. siles for 1mgahon of Rio Kcka were cstimated as follows on the basis of discharge data at

the Achacachi gauging station taking the runoff fme the spring and intake volumc at the

-major dwcrsnon snes mto conmdcratmn '



I L (Unit : MCM)
~Siation - Jan., Feb. Mar. Apr. May Jun. Jul.- Aug. Sep, Oct, Noav. Dec.  Tolal
Achacachi 26.90 33.47 25,34 18.65 8.76 4.11°2.12- 1,62 -1.538 -2.96 7.43 19.35 156,30
Upper reach (C.Alla) 22.7t 28.49 24.76 15.66_7.25 340 L71 153 1.50 2.56 628 16.32 132.16
Middle reach (Putuni) 22.66 28.64 24,75 15.31 6,78 291 -1.19 1.01' 0.99 2.04 5.82 15.97 128.05
Lower reach (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

(4) Soils

‘The soils in the upper basin are superficial with a single horizon 0 - 20 em of
middle texture, being shaped by gravel and stones in deeper horizon, They have low
capacity of humidity rctention. Excessive drained, the contents of eéxchangeable Ca and
Mg varics from Low to Modcrate, the Na from moderate to High, cation exchange in XK
from Low to Moderalc. The general characteristics of the soils of the middle basin arc

“similar to thosc of upper basin arca. The soils of lower basin correspond to flat
topography. They arc moderately developed and inodcrately decp,’ with clayey fine to silty

fine texture, having dark gray color at supeificiat layers arid some mottles “at deeper

- horizons. ‘These are good retention hurdidity soils. The gencral chertical characteristics

arc neutral reaction to strong atkaline, showing pH 6.7 in the arable layer, and pH 9.0 in
* the depth of S0 = 64 cm. S U

(5) Land Use

.Tot'al__agricultural land in the Study area is cstimated at. 6,585 ha. Out of which
5,346 ha is upland ficld, 1,239 ha for glass land. Summarics are as follows. '

Category Upper Basin “Middlc Basin : inwef Basin . ot

Rives . -105.5 4498 47.4 - 602.7
. Residence, Roads 3674 4455 3610 - 1,1829
' Grass Land 13687 . 8126 575 .- 1,238.8
~Uplasid Field 857.4 - 2,786.1 J 702010 ©5,345.6

Total _ 1,708.0 4,494.0 -~ 2.168.0 . 83700
(6) Administration and Population | |

Botlivia consists of ninc dcpartmental prefecture. ‘There are two intermediate

levels of regional administration, a province and a district, between a prefecture and
municipalitics or communitiés. A provirice is goveined by sub-prefect, and a district is
governed by cosrcgidor. The Departmiental Prefecture of La Paz ‘consists of 19 provinces,
in which nine arc on the high plateau. Study arca ranges between Omasuyos Province and
Los Andes Province. 21 out of the total 31 communities are located in Achacachi district
“of Omasuyos province, six in Huarina district. (Omasuyos province), two .in Villa -
Asuncion de Corpaputo district (Omasuyos province), and one each in Villa San Juan de
Chachacomani districts and Kerani districts of Los Andes province. The population and
“the number of families in the Study area ar¢ 36,790 and 6,610, respectively. Out of total =
population, 98% is Aymaras. The rest 2% consists of the Quiechuas, mestizo and ¢te.’

(7} Community

A ‘“‘community” used to be a social organization that was a territerially: localized
with several or more groups of the differént clains, through which its members conducted
most of their daily lives and dealt with ‘most of their common’ problems. The members
were closely interrefated within a community and ‘sharcd the commen services sich ‘as
school, hospital, means of transportation, ctc. The membeis were expecied to fulfill their -
respective roles to achicve their common goals in theifunity, -~

" By the Agrarian Reform Law in 1953, the 'lfradili.onéll”mnumihil.i'cs were legally -

acknowledged and assured their existence, the function as social organization remaining * *

. 8-4
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. the same. Thc communitics were, by the Law, authorized their roles to represent officially

the common- interesis of the mcmbcrs thmugh their rcprcscntalwcs In 1994, the

- Participation Popular Law conceded the legat right to the communitics. The Aymara’s
traditional - communitics - then  became the lowest administeative  entity, organizacion
territorial de base (OTB). A coordinator, as-a representative of the communily, is to be

" placed at each OTB ‘to supervise the public:- works implemented by the relevant

- ‘municipality. The communitics ar¢ also expected to plan ‘and proposc the works for their
~ own development. In addition, the Decentralization Law was issucd in 1995 to transfer

many of ‘the functions of the central government to” the - departmesits and lower

- administrative organizations. Accordingly, the communitics arc at present allocated to the
- budgét to promote their own chclOpmcrlt aclivitics, which are subject to the approval

from the municipal authoritics. It is pointed out, however, the capacity of the communities
still needs to be improved to be able to manage those activitics.

(8) Land Tcnurc _ _
With the cslabhshmcnt of the Agranan Reform Law in 1953, farmers, including

- the landless and small holders, were given the ownership of land, on the condition that

the land is wsed for cultivation, The sizes of land holding per famlly currently range from

‘28 hato 0, according to the survcy resull by the local consultant. The majority of people,
- however, own less than 3 ha. If people do not possess any land, they work on the others’
‘Jand as tehants or borrow the land. The Inta Law, the new land law, was pronulgated in
‘October 1996 by the government. This Law comprises legislation to improve the land

tenurc and titting systems and the creation of a national agrarian reform institute to be
responsible for such tasks.

(9)  Agriculture

' Traditional farrnmg which is the typical fanmng in the Study arca is remarked as
a farming for sclf-consuming by crops cultivation niixed with animal husbandry. Sclf-

: oonsummg products are milk, cheesc and mutton, as well as crops such as polalo, broad

bean, Quinua and vegetables,

The staple food of Potato and the forage crops of Barley and Oats are cultivated

- in all of the study arca. Broad bean, Onion, vegetable crops, and Alfalfa can be scen

mainly in lower and lower middie basin. Whllc, sccondary food crops such as Quinua,

© Oca'ete. are mainly cultivated in upper and upper middle basins. Annual consumplion of
_potato counts ‘800-1,000 kg by one. family with five members, however, this amount

decreases with other sclf—consummg of grains or milk and chccsc then the actual self-

“consumption of polato is cstimated at 600-700 kg per family. chulrcd extent in potato

cultivation for self-oonsummg is estimated at 0.3-0.4 ha in upper basin, and 0.2 ha in

lower basin. Quinta in upper basin and broad bean in lower basin arc the scconda:y food
“crops for sclf-consuming. Seif- consumphon of livestock produce cait be seen in mutton

by 2-4 heads/ ycar per family, with a little more in upper side(dead onc'is mostly used for

- sclf-consuming).” Besides, cheese and fresh milk are consumed for themsclves by 400-

500 kg/ycar of milk per famlly, including the calf fccdmg
Croppmg calcndar is as follows

.= Crops . : Seedlng .. Harvesting
-_-Polato(lmganon) ~Sep.- Ocl. fleb.": Mar,
Potato(non :mgalaon) Aug. - Sep Feb. - Mar.
Broad béan - Jul. - Sep.. - Mar. - Apr.
Quinva . - - 3ul(endy-Aug(end) . - Mar. - Apr.
Onmn(lmgauon) + uk - Sep. (iransplanl) Nm'.(end)—!)ec (end)
Barley _ ~ - Sep. - Ol : Mar Apr
“Oats 0 0al. - Nov. ‘
 Alfalfa’ . Oct-Nov. i (i§ Jan. (end) (2) Mar.,

S-5



It the upper basm, alfalfa cultwahon 1s not oomposcd in lhcir rotations. Broad
* bean cultivation is alse very few, then, the rotation is mosily considcred for the root crops
(Potato, Oca) and the grain ciops (Basley, Oals, and Quinua,), showing 75% of all. In the
* middle basin, Broad bean is usually cultivated prior to-Petato or Barley (grain crops).
This pattcrin occupics 61%. Rotation of Barley and Potato shows 23%. In the lowe basin,
much niore Alfalfa rotation(14%)- can be scen than in’the middle basm, Broad ‘bean
rotation shows 66%, and Batlcy-Potato rotat:on is only 20%. -

‘The unit yleldfha in each crop is cshmatcd as follows

Crop Unil vield[ ha - -~ Remarks - L
Polalo 2,500 kg Upper aid Upper middle basin, -
2,700 kg Lower middle basin
3,600 kg Lower basin
5,000 kg Cash crop farmis

Broad bean 720 kg Dry beans
Onion 1,500 kg ~With kaves
Quinua, : 500 kg Grain
Barley/Oats 12,000 kg Hay -
Alfalfa . 2,500 kg Green

Sheep and catile are the major ammals raised in the Study arca. Llama and AIpaca
are sceri-in the mountainous highland of the upper stream of the Study area. The Sezious
problem on animal husbandry inn the area coutd be summanzed to a shortage of feed and
poor quality and dwarf type of animals.

Land holding in the upper basm is 5to 7 haand raising 3 to 4 catle and 2010 30
sheep per farm, however, cultivated arca is small as 1 ha. Upper middiec basin in cast of
Cala Cala is similar climatc condition as the uppcr basin and farming type also resemble.

In thic lower middle basin in west of Avnchaca land hiold is 2 to 4ha w1th animal
ralsmg of 4 to 6 cattlc and 10 to 20 sheep. Dairy farmers arc seen many. They arc not able
to maintain enough fecd due to small land and naturally can not give ¢nough nutrients,
* Due to malnutrition and poor quahly of cow, 4 to Skg per day at peak milk production and
annual production is 600 to 700kg in short lactatmn period. There are many dairy farmers
and milk selling is the base of agricultural income in the lowei basin. In the pcak of
lactation peried, iilk production of one cow is 5 to 6kg per day. The lactation period is as
shiort as 6 months and annual production i is 700 to 800kg

According 10 the major source of fan‘mng income, classos of farmmg typcs wcre
considered as follows

‘(ha / heads) ype A TypeB  Type G TypeDd - Type E
(a; Potato 04 0.4 03 04 03 0.2
Broad bean ' . - - Lo 0.2 - 0.2 -
¢) Onien - - LA 005 - - 0.05
Vegelab]c 01 0.1 0.1 003 0.1 .0.05
¢) Quinua 0.1 0.1 “0.1 0.1 < -
f}Ba_lley(Oéts) 0.8 0.6 - 0.2 0.4 - 0.4 0.1
; Alfalfa - 0.1 . 0.1 0.1 0.1
Grassland 22 1.7 0.8 1.5 13 A
Sheep D18 ‘13 12 -7 =30 1
j} Cows 14 2.1 © 1.3 25 228 . 1.8
) Caltle 5.3 "‘2.4 12 3.1 .30 . 1.8
. R Small Size Tarmis_Mediom size farms Lame size fatms -
Upper basin ~Type C . Type C- “Type A '
Upper-middie basin Type C - Type B . TypeB
Lower-middle basin Type F Type D Type D
" Lower basin . - TypeF Type B : TypoE -




( lO) Markchng

 There are several mtcrmcdlarlcs between produccrs and consumers, Producers

“sell their produce cither to itinetant middicmen or directly to the rural markets, which

further sell them to middleinen. Then the middlemen will scll their commodity to either the
retailers in the urban markets or wholesalérs, who 'in'turn sell them to the retailers in the
urban markets, Wholesalers are sometimes tiuckess. According to the study done by the

- SNAG in 1987, retailets of potatocs, for example, took 38.8 percent to the retail price in

average as a commission, ‘and wholcsalers ‘11,6 percent, which left about a half to
produceis. Small farmers whose marketing channels have more intermediaries than big
farmers have fess share to hold. For rural consumers, there are either rural markets or
rusal retaitess between pmduccrs and consvimers, In rural markets barter system is
available. '

(11)- A'gn'cunuras' Support s'crévicés

Agncultural support services ‘in lhe sludy arca are generally not sufficient in

“order to promote rural and ‘agriculturat’development. Especially an official institutional
- system of the support scrvices are not practically functioncd. However all the services
- provided in the study area was cairied out by NGOs, The support of NGOs is provided to

point to point, the systenis: of suppoit services are applicd by community base that

' nrganmahons are approachisig to individual comniunity. Therefore the effect of support

- services has not been affected to the arca. An agnculmral rescarch by the official

organization in Altiplano is implemented by only (wo organizations. These are IBTA

{Institute Boliviano de Tecnologia Agropecuaria) of La Paz department and the Belen
‘Experiment - Station of the UMSA (Universidad Mayor d¢ San Andores). Belen

experimental station has startcd some agncultural cxtension services recently by Social

_lntcraclmn program.

Rcmarkablc fmanc:al support for - agriculure development by the official

_mshfuhon in the Study arca is not seen except some private credit insiitution and
- NGOs* support associating with technical support projects.

Registered NGOs to the Sub-secretary of Public Investment and External
Finances in Bolivia is 501 in 1996 and 247 NGOs out of 501 arc carrying out activitics in

LaPaz dcpartmcnl 98 NGOs in agriculture and livestock dcvelopmcnt 14 in credit, 141

in education, 67 in environment and 98 in health are workmg It is found that NGOs are
conducting agriculture, forestation and livestock projects in the Study arca. They had ever
been implemented some other projecis in the past as well. mel house cultivation at 2

‘communities, communily forestation at 4 communitics and women’s inconic generation at
1 community are carrying on at present.

.('1‘2)'=E Arrigation and Drainage

Fifty five (55) erlgallon and drainage systems werc identificd in the Rio Kcka
basin, 32 systems in the main river course and 23 systems in the tributaries. Summarics
of the systcms arc shown below.

Rio keka Basm No. of Imipation Syslem “Commanding Area_(ha}
Main Stream Course 32 _ 3,958
Tribuiaries 23 o - 2, 608
N Tola] . 55 - 6,650

No clear d:amagc syslcm can be’ sccn in cach irrigation system. Dual- -purposc

- canal for irsigation and dramagc is general manncm especially in the dowastream reach of
lmgahon systems.



All irrigation system in the Study atca is constructed by the gravity irrigation
method from the water source to cach farm lots. To usc the limited irrigation water equally
ameng the beneficiarics, rotational irrigation method is widely diffused in cach irigation
system. At the farm lot basis, furrow . irrigation. for crop cultivation is the prevailing
irrigation method. Closc to pounding irrigation mcthod is also scen in the pasiuré land
uscd under the natural conditions. ' s Lo '

Since existing irrigation: system in the Study arca has becn constructed by
farmers themselves without .consultation of technical background, Most of cxisting
irrigation systems have problems such as incohercnce between the available imigation
walcr and the related commanding area. As the results, no theoretical irrigation water use
on the basis of the crop water redquicement has been carried out conventionally. Irrigation
‘water distiibution by simplificd - time schedule among the conoesned farmers is being
‘prevailed. : - :

. Water users group in the Study area is constructed in community basis. As the
«chicf of watcr users group, Alcalde Agua is nominated with the consent of the community
members, Alcalde Agua has responsible for all O & M works ‘'of commanding irrigation
canals. During the dry ‘season, irrigation water distribution is made with rotation method
to attempt cqual distnbution among the waler users. Alcalde Agua decides the time and
duration of rofation within the commanding canals. When commanding canals tocate
dowstream réach of the othet Alcalde Agua’s commanding canal system, -adjustment of
water distribution will be ‘carried out with related Alcalde de Agua to secure the water for
the comnunity. : : o

(13) Rural Infrastructure

The present conditions of each communily arc summarized as follows:

Comunidad _ Pducation Health Care Watee Supply Flectricity Meettng - Transportalion Road
Kerani 4 2 - .2
Chachacomani
Corpaputu
Coromata Alla
Coromata Media
Coromata Baja
Berenguela
Pongon Huyo
Pairvmani
ferana

Pajchani Grande
Pajchani Molino
Cala Cala
Parco Cala Cala
Jahuir Laca
Avichaca

Sontia Comun
Suntia Chico
Suntia Grande
“Puluni

Marca Masaya
ﬁmm
Tipampa

Cajon Pala
Taramaya
Arsaya Chico
Arasaya Kenfuyo
Arasaya Patanivi
Belen :
- Baroo Belen

Chudad Achacachi
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note: Education 5:E.Teenica  ~ 4:Medio 3latermedio . 2:Basico ~ 1iNe

Heallcare - 4:Hospital -3:Dispensary 2:Health Center, 1:No
Water supply ~ 5:Suppply Sys. 4:ComuniTap  3:Manual Pump 2:Under Con. 1:No
- Electdeity - 3:Ekelricity.  2:Under Con. I:No
Melting Cent.  2:Existing I:No - . T ‘
© Transportiation. 4:Frequently  3:Daily 2:Week 1:No
Road 3 Enough 2:Notcnongh ~ 1:Bad

The upper basin i is dividing into two parts by Rio Keka, Dufing the rainy scason,
the traffic is. cut off due to the flood of Rio Kcka. ‘The middle basin is also dividing into
two parts by Rio Keka. Frunk roads wcre constructed on both banks of Rio Kcka,
however, damages “of road ‘sturface are serious and requires urgent improvement.
Morcover, no facilitics to manage the health of inhabitant arc instatled in the area and
. provision of drinking water supply facilitics is dclayod The lower zone is located in the
__extreme lower reachcs of Rio Kcka and Achacachi City belongs in this zone. Fundamental
* infrastructure are comiparatively fixed because the area locates suburbs of the Achacachl

- city.
(14) Environment

Mlmstry of Sustainable Development and Plantiing (Mmlstcno de Desartollo
Sostenible y Planificacion) superintends a environmental department. The Mlmstry is the
‘organization for all malters. concerned harmonious national development, human
FCSOUICES, quallly of environment and restoration and maintenance of natural environment
and national s coonomy. The Ministry consists of six vice-ministry i.e., ‘Planning and Land
Demarcation, Sustainable Development and Environment, Populacc Participation and
- Fortification of Municipatity, Gender/Generation and Fazmly issucs, Indigenous and
Aborigines Issu¢, Protection Area.

- Laws concérred cnvironment is the law of environiment. The law of environnient
(Ley Geseral del Medio Ambiente, DL1333 dc127f4/1992) contains the enactment of the
standards and principles concerning the organization of environment and the protection

“and environmental control. This law is placed in the centér of domestic related to the
énvironment.- The law consists of each regulation, environment control, environment
conscivation, air pollution matesial, water pollution matérial, radioactive dan gerous object.
It is made decides the general gundc line of making, apphcatlon and interpretation of a
policy, law and regulation about the protection, conscrvation, exploitation and control of
the natural résources.

_ chafdlng environment impact assessment, it is prescribed in the Article 25 of
" the taw of environment that all works aiid aclivitics by any public and privatc body is

decides the category of the ‘environment impact assessment bcforc the investment is
camcd out: The four catcgoncs are as follows.

: Category It Needs c_omprch(:_ns;vc EiA,
Category 1 : - Needs specific EIA
Category lil:  Desirable to do coneeplual examination though specific EIA is not necessary
Category IV:* No neod an) EIA.

_ It is requircd that cnvuonmcnt investigation shect (Ficha Ambiental) is made in
all pro_lcds and submitted to “the National Sccretary of Natural Resources and
Environment. The -investigation to make FA is equivalent to the initial environment
‘evaluation (ILL) ‘The National Secrctary of Natural Resources and Environment decides

“whether environmental lrnpact assessment should be cxccutcd or not according to the

content of I‘A '

Thc faw of huntmg and f:shcry of wﬂdilfc in nauonal parks rules four protcctlon'
-area mcntioncd below. Each protection area is not included in the study area. '
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-National park -Protcction area for wildlife
-Evacuation arca for wildlife - -Sanctueary for wildlife

When thinking about an cnvironnicntal problem in an agricultural development of
the Rio Keka basin, it is necessary to consider the water quality ‘conservation of the
Titicaca Lake to which Rio Keka is flowing in the final ahead.  As for the water pollution
in the Titicaca Lake, pollution around the Puno city and the Juliaca city which arc located
the Peruvian side is notable, Discharge from houscs atinbutcs to this pollution rather than -
that from agncullurc and from Gold Minc Mountain.

7 Constrainis and Potentials
Through the ficld study, following development constraints is identified;

- Poor soils and marginal land use, severe mctcorologlcal oondltlons for crop
: cultlvatlon, unsetiled river course, remarkable change of river runoff between
rainy and dry seasons, incoheicnce bctwccn ava)lablc ungatlon water and
- commanding arca, .
- Lack of irrigation and dramagc facilitics, n0n~estabhshmcnt of the road
networks, insufficient drinking water supply facilitics, defective means of
clectric supply facility, fack of health and medical facnlmcs, inadequacy of the
~maintenance of educational facilitics; lack of the meeting facnhly
- Gap between subsistence economic socicty and market econemic socicly, lack
of assistance for difficultics, lack of access to cconomic and  social
_infrastructures, lack of agricultural support seivice system, lmmature
markeling system on agncuIiural products.
- Traditional farming system, minimized land, lack of m_formauon and
- knowlcdge. .

Following is also identificd as the dcvclOpment'pbtciitia]s in thé Stud:j,' area.

- Existence of irrigation systcm and O & M stucture of cach canal systcm,
- Existence of well-established commumty organization,

- Existence of advanced farmers in the Study arca, .

- Existence of marketing organization on dairy preduct,

- Possibilily of expansion of water use during the rainy scason,

- Technical and financial supports through public and private ﬂrgamzahons,
- Possibility on effective usc of comniunal land, and

- Inland fish cultivation

8 * Basic Concept of the Development Plan

The purpose of the Siudy is to alleviate the povcrty suuahon, i.c. i) to oontrwc'
sufficiency of selilement condition and amelioration of . farm houschold cconomy by
promotion of rcglonal agricultural producnon, i) activation of regional cconomy and
facilitation of farmers’ settlement by promotion of agricultural production surrounding
arcas of intermediate citics expiessed in the “chlonal Agricultural Development Program
ngé todlntcnncdlatc Cilics (PRODARC!)” whlch is thc p:eccdcnce polmcal program of
the Study

With these present situation of the Study area and the purpose of the Study, :
development oonccpt of the Study can be summarized, 1) - Amelioration of farm
management, improvement of agricultural infrastructure and establishment of agncultural
suppott system to promote agriculture in the Study area, and 2) lmprovcment of socio-
economical infrastructure to contribute lhc cstabllshmcnl of econOmlc bloc in the Rio
Kcka basin as a whole. '
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Present farm managerent in the Study arca is practiced by the traditional mixed
farming consisting the sclf: -suslaining crop cullivation and the livestock raising as the
basic means, Much iveight is given to the commodity producuon cither crop farming or
livestock raising bascd en the natural conditions such as climate and available water in the

- upper, middle and lower basins. The chwisaged agricultural development plans will be
cmphasized for the increase of commodily production to elevate the farmer’s inconie’ by

amelioration of present farm management with the appropriate agricultural support
services. Furthcrmore, PRODARCI which is the precedence policy of the Study intends

to regulatc the migratory flows from rural areas to largg citics, facilitics to contribute the

establishment and/or activation of regional cconomic bloc centering the Achacachi
municipal arcas will be given the priority in the infrastructurc devclopment of mural
facnlmcs in the Study arca.

Smc:,, proposcd oomponcnt:, to be improved through the Study cover various

'flc.lds anid numbers, it is proposed that the stage wised implementation strategy such as
the short, middle and long term development. Thc terms of short, middle and long will be

assumed by 5 ycars

9 Agliculim'll D{:velopmcnt Plan of Achacachl Area

(1) Land and watcr Rcsourccs Development

Objocllvc arcas of the Study were concludcd at 8,370 ha taking the area

'bdundary shown in the Scope of Work and the topographic map of scale 1 to 5,000

compiled through the Study. Out of the total Study area, presently used for farm lands
including fallow and grass lands are demarcated at about 6,580 ha. in gross. Other land

-usc in the study arca Such as toads, rivers, residential arcas, ete. IS cshmatcd at about

1,790 ha. The development potential of agricultural land in the Study area is assessed
with_land capabilily classification based :on the results of soils, land usc and crop
suitability survey. With these survey resulls, no land to be capable for new arcas of
agricultural land reclamation can be rccogmzcd However, for the communal land of each
cominunily used S a pasturc land under the natiral conditions, efficicnt land use will be

* considered to increase grass production and culting feed. Also, intensive agricultural land
-use will mcvntabiy be the basic development strategics on agricultvre from the available

land resources in the Study arca.

The Study arca is located in the Rio Kcka basin. Areund 670 mm of annual

average basin prcc1p1tal|0n generates aroind 156.0 MCM of annual average runoff at the
~ Achacachi obscrvatory in'the Study area. Only 12.4 MCM flow is available during the
‘drought from June to October, of which monthly average runoff shows about 1.6 MCM
in August and Seplember. As for the low-water year with probability on return period of

5 years, runoff at thc Achacachi ebservatory comes 87.7 MCM annually and 5.9 MCM
dunng the drought from Iune to October.

Eifty- -five irnganon systcms w:th total net irigation arca of around 5,700 ha are

: ,now utilized surface flow of Rio Keka main strcam and its tributaries. Most of the
existing imrigation systems utilized river surface flow during the wet season mainly from
' _Novcmbcr to May. From the theorctical peak water requircments of crop (2,500
m’/month) and average runoff of Rio Keka, irrigable arcas by river surface flow can be
estimated theoretically at 640 ha in August and at 13,400 ha in I*cbruary as well as 25,000
ha annually. With these facts, the Study area has the potentials fo itrigate all existing

1mgat|on systems through the year when the annual nunoff of Rio Kcka can regulate by

appropriate facilities such as reservoir, New water source development is not proposed in-

view of the required cost for new water source development and the economic viability of
the development plan derived from the Study. Expansion- of irrigation water usc is,

therefore, devised !hrough cffcctwc usc of presently available watcr mainly runoff of the
- Rio Keka. .



(2) Agyicultural Development Plan

Amclioration micasurcs of present farm managcmcnt will be conslructcd taking

- the natural conditions on upper, middle and lower basins, markctablllly of the producls,

existing agricultural resource, cfficiency of preseat farm managcmcnt into account. The
basic developmcnt approach of each basin is as follows; .

Upper to upper middle basins

Crop cultivation in the upper basin arc limited to self-consvming and .forage
crops due to poor soil and severe climatic conditions. Major agricu tural income
depends entircly on sheep and draft cattle produce using the private and/or public
natural grass land, Major items to be developed arg the increase of number of
héads on sheep by 1mpr0vcmcnt of natural grass tand, and convcrsnon from poor
quality draft calile raising to shcep ralsmg : S '

* Lower to lower middic basins

Agricultiire i the lower to lower middle basins is characterized dalry famlmg '
and cash crop cultivation. Most of the farmers cngage in dairy farming, however,
farmers who cultivate cash crops stich as onion and vegetables are omnlprcscncc
'accordmg to the soils and Jrrigahon conditions. Agricultural development in these
arcas aims to increase of milk production based on the: improvement of dairy
breed by antificial insemination. Promotion of cash crop culfivation on small-
scale farmers will also be planncd through effective uuhaatlon of 1mgal10n and
-green houses. :

Major technical aspects to realize the above mentioncd arc' as follows;

1) Solution of feed shortage . : '
" 1) Enlarge of forage crop land; lmprovcmcn! of natural pasturc
2) Supplementary feed of concentrate accordmg to the necessity
2) Improvement of animal quality .
1% Maintaining of qualified bull in the arca
2) Praclicing of artificial insemination
' 3) Eliminating of poor quality animals
3) Inmprovement of livestock management systcm o
1) Effective feed planning in dry season’ ' o
- 2) Catile protection from cold weather at night - : @ .
‘4) Effective use of irrigation water :
1) Stable cultivation of cash crops such as Onion, Broad bcan, etc.
2; Round year cropping in green house .
3) Extension of perennial grasses such as Alfalfa
5) Improveinent of matcrial and produce markctmg by commumly co- opcratwcs
1) Introduction of community co-operatives (assocnatlon)

Because careful attention is paid to the tradlllonal farming systcm and 70 drastlc
changes of present farming system is expected in the proposed agricultural development
plan, both- introduction” of new fannmg technique and its rcsu!ls dcmred from the .
assistance by proposed agricultural assnstancc program . :

Land usc and animal holding on the average in cach farmmg developmcnt typu is

summarized for the types at present. In these classification, Type D and E at prcscnt are
grouped in Dairy type, and Cash crop type is rcprcscntcd by Typc Fat prescnt
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. Farm planning fype _ Sheep Dev. Type Dairy Dev, Type Cash Crop Dev. Tyjpe
Farm Iype af present” . Type A, B, and C . Type Dand B . Type F
Hasin . : _Upper and Uppermiddley . - . Lower and lower middic
- " - . Préseat . (1} (2} Present (1} (2) . Preseat . (1) {2)
a}Food crops extent ha) 06 0.6 - 06 07 06 - 06 0.3 0.3 0.3
Forage crops exient ¢ha) . 0.6 08 08 05 08 03 02 635 035
c) Waste Jand / Fallow (ha) 1.0 1.0 10 01 0.1 0.t - - -
Grassland * (ha) =~ L5 0.6 - 14 09 0.4 0.1 - -
(¢) Improved Grassland (ha) -~ 0.7 1.3 - 03 08 . -
- (¢) Heads of Sheep 145 320 380 46 46 4.6 10 1.0 1.0
() Heads of Cows -1.6 1. 16 27 27 27 1.8 1.8 1.8
) ileads of draft (beeD) Canle 2.5 1.7 1.2 36 2 2.0 1.8 1.3 1.3

S

* Grassland in Sheep type is nalural grasslanid with “Stipa™, pravel or wel lan
Grassland in Dairy type and Cash crop type is improved sown pasture.
(1) : 5 years tater; (2) : 10 and 15 years later

 The anticipated yields are listed as follows.

< Anticipated Yield > . umit - at piesent S yr. laler 'IO yr Jater - 15 yr. later

Potato(Upper/U.- - kg/ha “2,500 2,700 3,000 3,000
Petato{lower-middle) kg/ha 2,700 3,000 3,300 . 3,300
Potato(lower basin)  * kg/ha 3,600 4,600 4,400 4,400

- Potato(cash crop farms)  kgha 5,000 7,000 7,700 7,700
Broad bean kg/ha 700 750 800 800

- Onion kg/ha - 15,000 16,000 17,000 17,0060
- Qluinua ~ kgha 500 530 600 600
Barley(Oats) kg/ha . 2,000 2,200 2,500 2,500
Alfala . kg/ha 2,500 3,000 31,500 3,500
ImprovedAnlensive ko/ha - ~ 5,000 5,000 1 5,000

-~ Indicatars of the improvement plan on livestock farming are shown below.

Development indications on sheep

Note: * Row wool not washed

- Unil At prisent 5 years 10 years 15 years

a) Live weight/male Kg 30 40 50 .50

b} Live weight/female Kg . 25 30 44 - 40

©) Breeding age Moath 20 18 18 18

d) Matéraity age ~ Moith 25 23 23 23

€) Birth rate/adult sheep - % 60 50 90 90

D) Procreative age Year 4 5 6 6

g) No. of lamb prod/sheep - No., .2 4 S -5

h) Mortatity rate/aduli % 5 3 2 2

(% i) Mortality rate/lamb % 25 20 10 10

: " J} Wool prod.fyr./head ‘Kg* 2.5 4.0 50 . 5.0

Deveioimieni indications on dairy cow o _
Gl e ~Unit * At present S years 10 years 15 years

a) Live weight of cow T Ke 50 400 450 560

b) Breeding age ' Month 26 4 22 22

- €) Maiemity age : - Month 38 36 3 34

- d) Birth rate/adult cow % 65 75 80 80

| €) Procreative age Yeat -6 -8 8 8
= f) No. of calf prad.fsheep ‘No, 3 5 5 5
£) Moitality ratefadult - % S 3 2 2

h) Mortality fate/call % 40 20 15 10
%00 1200 1500

_D Milk prodfyrshead - Litex 700



Farm budget and income plan in cach type is calculated as follows.

Fasrn planainig type Sheep Dev. Type Dairy Dev, Type Ca«h Cmp Dev, Type

Farin type 2t presént =~ . TypeAB-C - - - TypeDvEsEF - - Typel L

. : peseat (1) - (7). (3) _Presenl ay @& Preseat. (l) 2 Q)

() Cashovtlay  Bs 477 1,176 1402 1513 621 1294 17560 1,960 524 - 9931284 1,441

() Gross income  Bs 3838 6534 8781 9247 4579 5689 6590 7,265 3,006 4363 4972 5417

() Nelincome Bs 3361 5358 7,373 7,736 3758 4405 4834 5305 2482 3370 3688 3976
(1) : 5 years later, (2) 1 10 years Jaler, (3) : 15 yeass later

Production iricrement in the Study arca is as follows;

< Crop Production>

Preseat . Syearslater 10 yearslater - 15 years faler

a) Potato (Self-consuming farmis) 1,740 ¢ ¢ 1,6801 S 1,848 1 ‘1,848t

{Cash crop type farm) 9001, - 1,2601 1,386 1,386t

b) Broad bean 1561 167¢ 1781 178t

<) Onion S0t 1,075 L1421 1,142 t

d) Lethice ‘ 80 t B8 1 861 T961

¢) Quinua ' - - ) B S11 LSl

f) Barley(Oats) : ' 2,158t 3,881 ~3,7951 37951

2) Alfalla 553t 1,491 ¢ L7401 1,740t

h) Grass . - 65,6808 12,5201 © 12,5201

- __Total 6,307t 15832¢ 2279561 22,7561
< Livestock Production > . , L
) : " Present S years hater 10 years later. © 15 yéars later
- a) Heads of Sheep © 24,330 42,890 51,670 51,670
) Heads of Dairy Cow 5,970 5,970 - 5,970 5,970
<) Heads of Draft Calile 7,280 5,613 - 4,674 Coe 4674
d) Seep Production (sile & consurning) 6,952 24,018 33,069 - 33,069
&) Milk production {(-do-) 1,800 3,010 4,011 5,015
f) Sale of Calves 76 1,737 . 1,910 - 2,050
£) sale of 014 Cattle (iociudicg consuming) 2,292 1,954 11,830 - 1,830
h) Sale of Wool (ke) 034313 77,500 103,340

{3) Farmesrs® Organization and Agricultural Support Systcm Development Plan

Proposcd agricultural development plan is the means to 1mpr0ve farm household
cconomy and it necds technical and financial support on its implementation. However it is
not able to consider practical involvement of official support services in the prcscnt
Bolivian situation. The supports in the project arca are carried on by, only NGOs, which
arc approachmg to a spot base. The plan of improvement of farming is formulated based
on farming pattern of the upper, middle and lower basins of Rio Keka according to
agricultural conditions in the project and a methiod of accept NGO's support by a basc of
cxtended area will be ‘effective and efficient. Thercfore, “a recicptors organization across
communitics is indispensable as a basic factor for agncu[tural support scrvices.

‘Agricultural (lcvclopmcnl plan is also’ backed by hardware f"lCllll)’ as agnculhnral
and rural infrastructure. These facilitics arc o be u'npmvcd in the extended aréa across
communitics and the similar type of recieptors orgamzatmn will be required for opcrauon

and management of the equipment provided for maintenance of the facﬂmcs

A base facility is proposcd as core urgan of rcoc:lptor orgamzanon in ordcr tof
utilize and manage cquipment provided for maintenance facilitics of both agricultural and -
- gural infrastructure. This base facility is’ namcd “Commumty Rc-vntahzahon Ccntcr
(CRC)” in the project. :

CRC_is introduced as the basc for providing the suppo_ﬂ- s'y_sk’:nj for all
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bericficiarics in the Study area and for cairylng ouf the support sczvices effectively -in
-order to achieve the objectives of the Study. Background of an idea on CRC andy
functien arc to contribute for fostering farmers and cominunitics toward positive attitude
~ and self-reliant; acquired farmer of retiable production and managentent (echnique and
- knowledge and socially and cconomicai!iy aclive womcen, Following funclions will be

essential;: the function will be changcd and applicd by steps according to the situation and
priority of needs of the arca;

i). thcnsmn of production tcchriique on agriculture and livestock

i) Improvement of farming and other cconomical activity

iii) Dissemination of skill and knowledge for creating comfortable rural life

iv) Management and rmmlcnanoc of socaa! and cconomical infrastructure of the
. arca

v) ‘Providing thc place for medical and health care scrvices

vi) The place of communication for comimunity and residents in the arca

vii) The place of somal and cultural activitics for community and residents in the
area, .

-Thc CRC should have facﬂ:ttcs for meétmg, classroom lraining, practical training
and exercise, storage for cquipment and farm producls, demonstration plot, medical care
space and others neeessary to implement centei’s functions, Equipment are for maintain

“social and cconomical infrastructure, farming aid, training, artificial inscmination and
administration.

Since commumty in the arca traditionally has their own system of administration
and management, operation and anagement of the CRC should be handled by the
communitics and resideits of the ¢oncerncd arca. The concept; the purpose, the functions

“and the operation and _management ete. ‘regarding the CRC may not be familiar for the
people in the arca. It is desirable to’ support their aclivity at initial stage. Two types of
suppori can be considered, onc is operation and management of the CRC and the other is

 technical and _ financial for solving problem of the arca. The support for operation and
management of thc CRC should be responsible by the coordination organ of the official
institution of the project implementation.

Development of facility and equipment regarding the center is planned according
to the steps as the shoit, middlc and long terms considering necessary fund and the cifect
of the project activitics. In the short terin, accumulation of social and economical
infrastructure, and improvement of the present agnculture and livestock in the project area
areto be cmphasm:d Related priority facility and equipment with the development plan
~arc O & M machinery for the infrastiucture and its garage, and the demonstration plot for
improvement and prometion of agriculture and livestock, Agrlcnllural support concerning

“the Substantial contents of activity and establishment of the center’s organization will be
started at the bcgmmng of the pro;cct However, the activitics as meeting and training are
to be carricd out by using the cenfer’s space and school in the arca.

_ - In the middle term, main building for the mecting, iraining and management, and
necessary equipment: which are going to increasc the necessity according to progress of
the activity, will be developed for fulf:llmg the center’s  facility and function. The facility
dcvclopmcnt will be complctcd by fcncmg of lhe centcr in the long term.

‘unit:place
L CRC_ AC MK
: R short “middle . long | short middle " | middle ~long
.. Main building IRESRRR: RN S 6 5 10
i Garape 3 - - 3 3 - .
Green House -3 - -k
 Demoiistration Plot {3 - - - -
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4) Agh‘c’ultural Infrastructure Development Plan

Three stages such: as short, middle and long terms are consndcrcd for
implementation of the agricultural ml‘rastructurc development . Since objective arcas of the
Siudy have been scitfed at around 8,400 ha, the existing irrigation systems located at the
out of the objective arcas. will be catcgonzcd in the long term slage improvement,
Concerning the irrigation sysiems located within the Study area, selection for the short
term or middle tenn stages improvement is made with the followmg criteria;

- ‘avaﬂablhly of water utilization dunng the dry scason

- scale of the commanding irrigation arca

- degree of the contribution for the improvement of fann management
- number of the related communitics

- degree of the effects for water saving

Based on the above crileria, priority mong the cxaslmg irrigation systems arc
cvaluatcd by using matrix table. The five (5) irrigation systems are selected as the short
term stage improvement systems and others are sct up as the middle term stage
improvement. Selected systems arc shown in same Tablc Summarlcs of the stage wisc
1mprovcmcnt syslcms arc as follows;

Stage Nos of !mgauon Systems Gmsslmgauon ava (ha) Ne| lmﬁalson area (ha)
Short Term -3 1,979 1,789
Middle Term 27 - 2,102 1 683
Long Term 23 _ 2,575 ?, 190

Total 55 . 8, 656 5,662

Based on the present land tenurc and cultivated crops, a classmmuon of farmmg
type has been made through the analysis of present farm management in the Study area.
Unit diversion water requirement of cach farmmg type is estimated as follows to scille the
system capacity of the irrigation facilitics. _

: Farming Pattera Unit Dwersmn Reqmremem Ma.mmum Wa!er requlremenl
- (mmfha) (]fsedha) :

Type A; (Upper basin) - 653 - 053

Type B, (Middle basin) 749 - 0.54

Type C, (Middle basin) 724 0.55

Type D, (Lower basin) 820 - 057

Type E, (Lower Basin) 840 . 0.56

'I')"'pe F, (Middle basin) 1,007 2 0.61

Present lateral - intake ‘structure with- tranung levee method is followed as ‘the
intake structures of canals in the 1mpmvcmcnt plan. Proposed intake structure consists of
training levee and inlet portion. -Main and a part of secondary canals are designéd as
masonry lining to. prevent much watcr losses from the canal reaches. Basically, no
modification of existing canal 1oute is planied in the  design.” Canal length of cach
implementation stagc are as follows;

Siag‘c TTNesof T Camal Denglh (km) :
Systems Main - Secondary
~ Short Term 8 ’ 513 T 11.8
Middle Term 27 : - 60.3 : '='13.3 :
Long Term .23 S8%9% 100

O & M road are designed to provndc along main and seoondary cana]s when no
road is provided in the cxisting main and irrigation canals.: Division structures froni the
main to secondary canals and canals t6 cach farm lots will be designed to avoid excess
water usc and losses at the division points. Gate will be cquipped at the division points.
Cr((l)ssmg structures of canals and/or canal'itself will also be dcs:gncd to cross the roads
and slrcams. -
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_Tosupplement the irrigation water, rescrvoir on the way of jrrigation canats will
be designed as much as possible. Basically, dam body for reservoir will be designed as
the combined structure with road or canal bank.  Fish cultivation is also planncd in thosc

proposcd reservoirs. Through the ficld survey, following three (3) sites were confirmed
3 HOY

¢ possible site for resérvoirs;

Irrigation Location . . Dam Body Reseivoir
- 8ystem No. o : Height () Length (m) -~ Capacily (m3)
9 Putunj 2.5 700 140,000
12 Pajchani Molino 2.5 300 60,000

16 Icrana 4.0 350 115,000

Based on the available river flow and réquired diversion water requirément in the

Study afea, imigation arca increase by canal improvement is estimated theoretically with

the condition . that non-cxceedance  probabilily is” 1 to 5. years. Summarics by
implemcntation stage-wise are as follois. '

No.of - Totalnct . _ , Irrigable Arca (ha) o

Irrigation ~ Irrigation _ Without Improvement . - With Improvement  Incrémental Area

System Arca(ha) Rainy . Dr - Rainy Dry Rainy Doy
: . R Season Scason - Season  Season © Season - Season
Shért Term 5 1,683 7759 241.1 8844 3102 1085 69.0
" Middle Term 217 1,789 8151 2459 - 965.6 3158 1505 70.0
Long Term 23 2190 4080 1120 525.0 1448 1170 32.0
Total 53 5,662 1,999.0 599.0° -2,3750 - 7700 - 3760 171.0

All existing irrigation systems in the Study arca have been constructed by the

- gravity irrigation method from the water source to the each farm lots. To use the irrigation

‘water equally among the beneficiarics, rotational irrigation method is widely diffused in
the exisling systems. No change of prevailing water utilization method among the farmers
and/or communitics can be considered in the icrigation development plan of the Study

~ taking into account the tradition and customary water right in the Study area. In order to

pracced smooth and effective opcration and maintenance of the irrigation facilitics
improved, activation of water uscrs group in the community level and water users’ .
association in the basin level is essential. Both organizations has been established and
well being functioned in the Study area. Judging from the present activitics of these water
users group, new organization for water management is not proposed in the irrigation
development plan.

{5) * Rutal Infrastructure Development Plan

. Bascdon the situalion of the existing facilities, improvement level of the rural
area and the target of improvement will be ¢t up. The process of improvement is divided
into three stages as short, middle and long term developments. The level of improvement

‘will be raised gradually by the development ‘stages. “The urgent nced for agricultural

development will be implemented at the short term development stage, After establishment
of the improved agricultural production and organized activitics of farmers in the sfudy

“area, the plan classified into the middle and the long term developments will be
implemented :

~To create the. cconomic sphere of Rio Keka basin’ centralized Achacachi city,

construction of the road network within' a basin ‘and improvement of existing roads arc

indispensable. ‘Therefore the priority should be given to the trunk road improvement over
the other infrastructurcs, The selcction of roads to be improved will be decided taking the

three major views such as relativity with the agricultural activitics, ¢ffectivencss Tor the

road ‘network ‘and - excoutionability into account. Read improvement plan at cach

* development stage is as follows;
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Stage Short ferm o Middle erm - . .. Long term

: Facility Route kn Route km - Howte - km
Main road 2 568 - S S -
Connection road _ 2 7.2 9 31.3 8 335
Village road / Farm Road = - s 23 408 24 339
Related facility o '

Bridge 1 place - - .o
Submeciged Bridge 6 places 6 places -2 places
Culverl 81 places . - 9] places 91 places

Agricultural extension center will be installed as a core facility for commuunication,
agricultural and rural development in the arca. The center is also funclion for operation
and maintenance of the proposed rural infrastructures. Two levels of the center are
- considered to fulfill the objeclives ‘and covering the arcas.: The core center (CRC
- Community Re-vitalization Cernitez) js to be installed in representing location of agro-
ccological area in the Study arca and consists of i) main building for trainring and
management (including mecting rooni, trainning room, medical carc room, space for
storage and shipping of ‘the products), i)' démonstration farm (demonstration plot for
technology transfer of farm management) and iii) garage for O & M machinery. The sub-
center ((AC : Area Cenler ) is to be installed to supplement the corc center for covering the
rcspective area and consists of 3) main building for meeting and storage and shipping of
the products, and ii} garage for O & M machinery. Proposed numbers of facilities on cach
devclopment stage are as {ollows; ' o

Agro- Community CRC. : ] ) AC
ecological area Short Middle - Short Middic
~-|Chachacomani| Garage & Plot - Main building - S
Upper basin- |Kerani. - - - Garage - Main boilding .
Cormata Baja - - - Main building & Garage
‘| Corpaputo - Main building & Garage

CalaCala | Garage & Plot Main building |~ -~ e
Middle basin |Putuni - - | Garage ~ Main bailding
Jawic Laca oo- - ‘ Garage Main bailding
“[Pongon Huyo = - : - ‘Main building & Garage
Lower basin |Belen Garage & Plot  Main building - R I -

(6) Environmental Conservation Plan

Influence to be forccasted on environment by implementation of the project can
be considered on the infrastructure improvement and the amclioration of present farming -
management. For the infrastructure improvement, it can be said that the plan has generally
titlle influcnce on cnvirenment because the component of the plan is rehabilitation of
existing facilitics. In the amclioration of farining, grassland reclamation for forage crops
and introduction of chemical fertilizer and agricultural chemicals are planned as the project
measures. Grassland reclamation is nol only impoxtant as the fodder production but also

-as the cffect to_prevent soil erosion aggravated by bate land. Regarding the impacts of
introduction of chemical fertilizer and agricultural chemicals, fariming puidance by

experienced persons is planned at the Communily Re-vitalization' Center as a pivof.

Thercfore it is no problem as regards with the impacis on the environment because

appropriate use of the fertilizer and agricultural chemicals is guided. B

- FA was made as an initial cnviranmental evaluation and examined by National
Sccretary of Natural Resources and Environnient (MDSMA). The result of examination of
FA was finally approved category IIl. Based on the'cvaluation results of MDSMA,
necessary - items of consideration - for - making - a ‘countermcasure of - environmental
conscrvation in the future arc the social environment, soil crosion and water qualily .-
conservation. As for the social environment, an agceement with the local inhabitant is
necessary to establish the developnient plan. Becausc projeet formulation of the project is
made with occasional participation of bencficiirics, mutual consent of the inhabitants
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related 10 the project is thoroughly considered. In the prescnt time, remarkable soil

‘crosion is not seen in the stuidy arca. But, the study arca is the arca which has the

possibility of the land devastation and the decline of the productivity duc to_the soil

erosion from the: wewpomt of the topography and the mclcorelogy. Thercfore, the
- cxamination is necessary in the formulation of the project,

Concerning the water quality conservation; detailed and carcful consideiation is

- necessary for planning an agricultural dcvclopmcnt plan in rivers that flow into the
- Titicaca Lake. However, the basin rate which the Rio Kcka occupies in the Titicaca Lake

basin is small and rainfall is also fcw. Morcover, s alrcady described in the example of

- Puno City, scwage duc to a population increase is the biggest cause in water pollution.
- This plan is not intendéd to seitle the new migrant, but aims at promotion of scttling down

the native inhabitants in the project arca as it was, therefore, there would be no anxicty for
the water quahty

Mttlgatlon measures-on cnvironmental impacis should be considercd rcgardmg
air. pollullon, soil erosion, crosion of aggregate collectioit site, pollution from workers’
camp, noisc, boundary miodification :at thc implementation stage, and water quality -

:dctenoratlon “alkalization and salinization: of soil, soil ciosion on farmland, social
- cconomy, problcms of intakes and canals in the maintenance, possible change of ground

water system for the manageinent stage of the project.

Monitoring will be carricd out for asscssing the cffectivencss of mitigating
measures. It should be done aver the entire lifc of the project. As was mentioned already,
there is litile anxicty concerning environmental impacts of the project that put stress on
improvement of agricultural facilitics at present. However, minimum monitor of water

'quahiy for prcvcnlmg water pollution in the Titicaca Lake is desirable.

10 Olgamzatmn of the Projeet Implcmcnlallon andO&M

‘In Bolivia, Ministcrio de Hacienda coordinates the financing from a forcign

' countfy of a project and the participation of authoritics concérned to carry out the project

at national level. The executing agency of the project will be thic Department of La Paz
under thie supcrvision of Ministro de Agricultula, Ganaderfa y Desarrollo Rural, Dircccién
Desarrollo Econ6mico, which is onc of the departments in governmental organization of

~ Department of La Paz, will give the administrative and technical support. Establishment of

Coordination Organ in the project is recommended under the cconomical developnent
burcau for cffective management. Coordination Organ will coordinate the project with the

-government of Bolivia during the start of the project till the end of the censtruction works

and _work for suppomng the opcrahon of CRC after the consiruction works.

.....

0& Mof lmplcmcntod facilitics will be executed by each community as a basic

_ unit under the decision of the Committee of CRC. In accordance with the policy of the

government of Botivia, implemented - project facilities has to transfer from the exccuting
agency to the beneficial farmers as soon as possible. Committee of the CRC. will succeed
the implemented facilities: from the exccuting agency after the managcmcnt of CRC is
started along the right lincs.

11 Imp!cmentahsn ngmm and Project Cost

~ The pro_icct will be lmpicmcntcd wilh three slages, Short middie and long term

-stégcs ‘Each stage is dssumed by S years and consists of detailed dcs:gn, preparation of

tender documents and tender procedure for one year, and construction period of one and

~ half years. Construclion costs arc cstimated at the price level as of June 1997 taking into

consideration the updated costs of  labor, construction matcrials and cquipment. Civil
engincering works will be executed by contractoss on a oontract basis. Censtruciion cost

of cach dcvclopmcnt term is summarized below.



Short Teom Development Unil ; US$1000

___Description . - LiC CFC o Total:
i Construcllon Cost , L :
" Preparatory Works 3941 882 - 1273
- Agricultural Infrastructire Development ‘883.1 2,0583 . - 2,9424
Rural Infrastructoré Dévelopment 962.9 21538 31167
Agricvltural Support Service Facilities 1065 1983 304.8
2 Land Acquisition - 15.0 00 - 15.0
3 Bogincesing and Administration 2350 = - 5400 . 719.0
4 Purchasing of O & M Machinery 4421 - 8211 . 1,2632
5 Physical Confingencies : 199.2 450.0 649.2
Grand Tolal _2,886.9 - 6,310.7 79,1916
Middle Term Development _ . .~ Unit US$ 1,000

Pescriplion LiC F/C Tolal

-1 Conslruction Cost e :

' Preparatory Works ‘ - - 389 838, . 1227
Agricultural Infrastructore Dcvclupmenl 1,006.8 23472 73,3540
Rural Infrastructure Development, 468.0 1,091.2 0 . 1,559.2

: Agncullura! Supporl Service Facilities - 469.6 753.0 - 1,2226
2 Land Acquisition ‘15.0 00 150
3 Engincéring and Administration : 2975 641.3 938.8
4 Purchasing of O & M Machinery _ 6.1 11.3 17.4
5 Physical Contingencies 198.3 427.5 - §25.8
Grand Total _ 2,500.2 5,3553 7,855.5
Long Term Development _ , _ “ Unit : US$ 1,000
) . Description . L/C FiC - Tolal -
1 Constrection Cost : o . .
Prepasatory Works ' _ 25.5 574 829
Agriculiural Infrastructuse Development : 769.7 1,7959 . 2,565.6
Rural Infrastructure Development ' : S 2434 - 5880 8314
Agricultural Support Service Facilities 261.4 " 4BS5.S5 746.9
2 Land Acquisition ' 150 00 ‘150
3 Engincering and Administration 1950 439.0 634.0
4 Purchasingof C & M Machmery - 00 ' 0.0 0.0
S Physical Contingenicies 130.0 2927 - .. 4227
Grand Total - 1,640.0. 3,658.5 _5,298.5

" Maintenance cost of the project famhhcs is cstimated at Bs 252 850 for short -
“term stage, at Bs 313,670 for middle term stage and at Bs 355,640 for Ion fern stage.
Replacement cost of agncullural and rural infrastrucivre is cstlmatcd at US$ 1,801,000
for short term stage, US$ 301,000 for middle terin stage and US$ 271,000 for long term
slalgc Annual expense and income regarding CRC and AC are summarized as shown
below.

“Expense ltem Short Term _ Middle Term _ Long Term .. Source of fuhd

(1) Administration: ‘ _ .
- Personnel Bxpense 146,400 175,260 175,200 Machinery loase service,
- Machine operation 39,600 46,800 46,800 :  Products sale
(2) Mainlenance: -
- CRC, AC building 10,950 A5770 17,240 Machmery Tease service
- Canal 23,900 26,900 31,000 - Macbhinery lease service -
- Road 32,000 49,000 85,400 - Machine.r‘y Jease service
Sub ’I‘oial{(l)+{2)} _ 252850 3136701 3554400 0
-~ {3) Operation: S ' o :
- Training {(207,495) - (422,037 - (422,037) Dcvelopmenl suppori fond
- Demonstration 2,857 . 2672 . 2,756 Producls sale : '
T (462,902)  (138379) . (780,433)
-~ Total F 255,407 316,342 358,396



Unii: Bs/year

ltemy . - Shér Term Middle Term Long Term
Machmcw feasd service _ L :
- Construction niachinery 37,440 56,160 74,880
< Farnu machinery . 192,608 " 191,608 191,608
- ‘Transport machinery 50,080 83,120 116,160
Peoducts sale o 13,447 ~_15M19 15,776

Tolal - 292,575 345,907 398,424

12 ijcd Evaluation

The project appra:sal only deals with the short term development plan of the three

- termt project proposal for the development of the Kcka river basin. It deals with financial,

ceonomic, and commurily aspeets of the project. Comparison of the "with " situation and
"wn!hout" sﬁuatlon of the discounted flows'of benefit and cost will be made.

Thc nct prcscnt value (NPVe) of short term pmjccts is estimated at US$ -0.04
- mil. ‘and its economic internal ratc of -return (IRRc) is estimated at 11.9 pereent.

Sensnmty analysis is carsied out on the shoit term projects by economic prices and
rcsulis are as follows;

i) the benefit would be ten percent less than the value estimated in the

ecanomic analysis - 10.0%
ii) “the cost would be ten per cent more than the value cstimated 10.1%
iii) the case i) and ii} arc combined 8.3%

In view of cconomic aspects, implementation of the proposed development plan
{(short term stage) can be evaluated at 11.9 % with the index of economic internat rate of
return (EIRR). As for the financial point of view, cffects to the farmers’ cconomy can be
cstimated at 45% to 63% of incremental suiplus compa:cd with the present situation. By
the praject implementation, following socio-econaiical impacts arc expected in addition
to the benefit estimated by financial and economical evaluation,

1} Smlab!c supply and diversification of agricultural products
2) Increasc cmployment opportunity

3) Intrease of an intention for working

4) Aclivate a socio-economical aclivity

5) Development of regional economy

6) Improvement of human resource

7) Effcct to environment

With these stand points, the implementation of the Project is justified.
13 Conclusion and Recommendation

(1) The pioject is bcncfncd directly to the inhabitants of the arca and will give social and
economical impact to the nation and the region by the implementation of development in
Altiplano. It is recommended that the government of Bolivia would prepare necessary
procedure for carly implementation based on the F/S study.

{2) The facility plan and the cost of the project studied in the F/S study should be
revicwed at the stage of the detail design . for more precise. It is required additional
: lopographlc and geologlcal survey for delailed design additionally.

) ‘I‘hc pro;ccl 1mp!cmentatton body is La Paz department under the supervision of

. Ministro de Agricultula, Ganaderfa y Desarrollo Rural, Establishment of Coordination
. Organ of the pmjccl implementation is recommended at the Direccidn Desarrollo
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Econénice, which is onc of the departments in governmental organization of Department
of La Paz for ¢ffedlive management. Coordination Organ will coordinate the pioject with
the government of Bolivia during the beginning of the project till the end of the -
construction works and work for suppmtmg the opcration o CRC aftcr the oonstructron'_

works.

{4) The aclivity of the farmers in CRC is an csscnhal in achlcvcmcnt of the project
~ objectives, ‘The recommendation on management and activily regarding CRC is as follow.

On management of CRC, cstablishment of a managcmcnt committee which
will be organized by represcntatives of the miember communities. The
commiltce will arrange O & M works of the facilitics and plan and conduct
supporting programs on agricolture and lwcllhood of member farmers.

On operation and activity of CRC, uhllzatmn of financial support by the
administrative system of the law of “Paticipacion Popular” is planncd. The
corporation of the municipalitics of ' Achacachi and Batallas and FDC .is
cssential and it - is' rccommended coopcnhon Organ cstabhsh a ‘close
coopcrative relation with those organizations.

On the aclivily of CRC regarding technical matter, support by research

~ institutes, universitics and NGOs are planned. It is récommmended to

Coordmatmn Organ to establish close cooperative - relation wnh those
institutions.
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CHAPIER 1  INTRODUCTION
1.1 Authoity
This Final Repoit for the Feasibility Study on Agriculfural Development. in

Achacachi Area (hercinafter referred to as “the Study”) was prepared in accordarice with
the Scope of Work for the Study agrecd upon between the Sccrctaria National de

‘Agricultura y Ganaderia (hereinafter referred to as “SNAG™) of the Republic of Bolivia

and Japah Intcriational Cooperation Agency (hercinafler referred to as “JICA”) on July
24, 1996. o

~ “The Study was conducted in fwo steps; Phasc [ and Phase 1. During the Phase 1
Study from middlc of November 1996 to cnd of March 1997, coniprehensive basin study
was carricd out and basic development plans of the Study were subscquently identified.

“In the Phasc T Study from beginning of May 1997 to beginning of September 1997,

further study and analysis of the objective arcas were carricd out and the development
plans of the Study were finally formulated. ¥

The Final Repoit consists of the Main Report and Annexes. The Main Report
compriscs the results of feasibility study carricd out during the field and officc works in
Phase I arid Phase II. The Annexes describe detailed analysis, explanation and results of
the study including the present features and conditions of the study areas.

1.2 Background

- Agricultural sector including fishery and forestry in Bolivia is attained important
role of national eoonomy. Total products of the scctor occupy around 16 percent of Gross
Domestic Praducts (GDP) in 1995 basis. Accerding to the ANUARIO ESTADISTICO 1995, a
total population in Bolivia was estimated at about 7.41 million. Approximately 42 % of a
total population, equivalent to 3.1 million, is engaged in agriculture and dwelled in the
fural areas, ' ' '

. “The agriculture in “Bolivia is divided roughly into two farming systems:
traditional farming system (small-scalc and seclf-suslaining) performed mainly ‘in the
Altiplano and Valle, and a comparatively new faming system (large-scale and

~entesprising) developed in the Llanos. The Altiplano and Valle, which hold at about 70 %
“of a total population in Bolivia, still play important social and economic role of the
“country, however, over 80 % of a rural population in these areas suffer poverty situation.

Migration of these fural habitants to large cities is now causing social problems such as
excessive concentration of population in large citics.

Taking these social situations into account, SNAG was established in 1993 an

| “Regional Agricultural Developinent Program Joint to Intermediate Cities” in line with the
“Basic Plan for Intermediate Sector Developricnt 1994-1997” which is the basic strategy

for promoting agriculture of the country. The progam intends o alleviate the poverty

situation and to” control the ‘migration flow into large citics through improvement of

infrastructurcs for the agricultural production and the fiving environment in leading rural -
citics and its outskirts,

Under these: present situation; the Government of Bolivia requested the

- Government of Japan in October 1995 to undertake a Feasibility Study on Agricultural

Development in the Achacachi arca, Depariment of La Paz, which was designated as a
priority. development arca in the “Regional Agdeultural development Program joint to
Intermediate Cities”, In response to the request, the Governinent of Japan dispatched the
Preparatory Study Team through JICA , and agiced on the Scope of Work for the Study

-~ in July 1996, according to which the Study was underaken.
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1.3 Scope of Work
The Scope of Works for the Study is summarized as follows;
{1) Objectives of the Study
The objectives of the Study are:

i) to conduct the Feasibility Study in order to formulate a rural and agricultural
development plan in Achacachi area, and
i) to carry out technology transfer to the counterpart pcrsonncl of the Bolivian
Govcmmcnt during the course of the Study.

(2) Study Arca

The Study arca covers a area of approximately 8, 000ha of Achacachi
mumcipahty and its peripheral rural arcas (middle and dowa strcam reaches of the cha
river) in Depaitment of La Paz. :

(3) Scope of the Study

The Study is carricd out in two phascs, Phasc I and II. The scope of work on
each phase is as follows;

1) . Phasc I Ficld Study
- Explanation of the Inception Report
- Field survey to formulate the basic concept of the dcvclopmcnt
- Amangement and execution of the sub-lelling works :
~ Soil survey and laboratory test, water quality analysis
Inventory survey of existing irrigation and drainage facilitics
Rural socicty and farmer’s intention survey
Acro-photo shooting and control survey for the topographic map
Preparation and submission of the Progress Report (1)

T

2)  Phase I Home Office Work
- Preliminary settlement of the rural and agricultural development plan
- Preparation of the topographical map
- Preparation of the Interim Report

3)  Phase Il Field Study

- Explanation of the Interim Report

- Supplemental investigation for the development plan

- -Amangement and exccution of the sub- lcttmg works
Topographical survey for structure sites
Soil mechanical survey

- Foimulation of the rural and agricultural development p]an (draft)

- Preparation and submission of the Progress Report (11)

4)  Phase Il Hone Office Work _
- Establishment of the rural and agricultural development plan
- Preparation of the Draft Final Report

5)  Explanation and Discussion of the Draft Final Réport

6)  Preparation of Final Report

1-2
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'CIIAPIER 2 NATIONAL BACKGROUND

2.1 Land and Population

210 Yand

| i'}oli’via‘is' broadly divided into threc géographical zones on the basis of the

topographical fealures and climate, niountainous and plateau zonc called as Altiplang with

the altitude of around 4,000 m, valley zone called as Valle ranging from 1,000 to 2,500 m

in altitude and the castern plain naiied as Llanos with the altitude of 200 to 500m. Total
~arca'of the counlry is 1,098,600 km? and its land use is categorized as follows,

- Grass and shrub lands 338,307 30.81
. Forest . 564,684 5140
Agriculucal land 28,794 2.62

© Swamp aea 24,201 2.20
© Waler area S 1409 © 1,29
Barren land 126,101 1147
Icebound area 2,148 0.20
Urban areas 149 0.10
Total ___. 1098581 ___100.00

- Out of the total area of thé couniry, Department of La Paz occupies around 10 %,

130,295 km’. Total atea of the Omasuyos and Los Andes provinces is 2,065 km? and

1,658 km?, respectively,

2.1.2  Population

" The population of Bolivia in 1995 is estimated at about 7.41 million and the

- annual growth rate is 2.41 % during the 1990 to 1995 according to the ANUARIO

ESTADISTICO 1995, - Instituto Nacional de Estadistica (INE). Population in La Paz

- Department s at about 2.17 million. Economically active population is counted at 2.53
. million for whole nation as welt as 0.76 million for La Paz Dcpartment. The population

density is estimated “at about 6.8 persons/km® in the cntite country, while 14.6
persons/km?, 35.7 persons/km® and 37.5 pérsons/km’ are the Department of La Paz,
Omasuyos and Los Andes Provinces, respectively. -

_ “The population (over 6 ycars old) who uses Aymiara idiom habitually is around
0.17 millicn of which aver 90. % population dwclls in the La Paz Department. Also
population who uses both Aymara and Spanish idioms is counted at 0.87 million based

- on the data of 1992 Population Censiss,
| 2.2 Present Soclo-economic Situation

2.2.1° Politics

(1) "Short Political History

' The Aymara :_speakiﬁg' ﬁcmpi._rc had bccn:dominati_ng the area for nine ccnturics
before shie was conquered by the Quechua speaking Inca empire in the 15 century, which
succumbed in turn to the Spanish empire in the 16th centusy:.

o It attainéd indépendenice from Spain in 1825, With the decling of production of
silver fram the rich mountain of Potosi, it had been loosing termitory by two wars, i.c.,

_giving away the department of the Littoral to Chile in 1874 aficr the war of the pacific
against Chile to become a landlocked country, and lost the department of Chaco in 1935
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after the Chaco war against Paraguay; and selling away the department of Acre to Brazil in
1903. - .

- This continuaus shrinkage of territory duc to mismanagement of the resources b
army and established ofigarchy ignited revolutionary fecling among the peaple whic
crystallized into the forminF’of "Movimicento - Nacionalista Revolucionario (MNR)” in
1942. ‘The party succeeded in forming the government in 1952 getting support from the
~trade unions ‘of minets, teachers, and peasants. The goveriment introduced land reform
-and universal adult suffrage that would causc the fundaniental changé in the sociat
structure of the country. Though military backlash followed somé time, the framework of
democratic institiition has been maintained since 1982,

(2) Recent Political Movement

. The gencral ‘election hicld 30th June, 1997 made the last MNR- led coalition
- government change into the new ADN:led government (ADN: Accién . Democrética
Nacionalista). Th¢ president is an cx-president, cx-general, Hugo Banzar Svérez. The
three partners arc Movimicnto IZquierda Revolucionaria, Unidad Civica Solidaridad, and
Conciencia de Patria, : . '

" (3)  Stwcture of Admiinistration

Laley de ministerios det poder cjectivo (1993) _dcduocd the number of ministries
into ten. In September 1997, number of minisiries were reorganized into 14 due to a

structural reform of the govemnmienl ; they are:

i) Ministerio de Relaciones Exteriores y Culto,

i) -~ Ministerio de Gobierno,

. i) Ministerio d2 Defensa Naclosal,
iv) - - Ministerio & la Presidencia,

¥} Ministerio & Justicia y Dérechos Humanos,
vi) . Ministerio de Hacienda
vii}  Ministerio & Desarrollo Econ6mico, -
viii) - Ministerio de Educaci6n, Coltura y Depdites,
iv) - Ministerio de Desartollo Sostenible y Planificaci6n,
x}  Ministerio de el Trabajo y Microempresa
xi)  Ministerio de Salud y Previsién Social o
xii}  Ministerio de Agricultara, Ganaderia y Desarrollo Rural,
xiif} Ministerio de Comercio Exterior e Inveisién, and
xvi})  Ministerio d¢ Vivicnda y Servicios Bésicos,

4 Administration’

.. Ministerio de¢ Agricudtura, Ganaderia y Dosarrollo Rural (MAGDRY) is “further
~divided into four viceministio, i.c., 1. Agricultura y Ganaderia, 2. Desarrollo Rural, 3,
Explotacion Integral de Recursos Naturales Renovables and 4. Desarrollo Alteinativo.
Dirccci6n Nacional de Riego y Suclos, national counterpart body of the Study, belongs to
the viceministro de agricultura y ganaderia. "After the promulgation of 'Ley de
Decentralizacibn Administrativa (1995)" the power of execution of projects has been
transferred to the concerried prefecture. Its organization is explained in Chapter 3.

2.2.2 - Sociely

Acoording to Mapa de Pobreza 1995, 37% of the houscholds in the country are
considered as extremely poor, 33% arc'as poor, and 30% ate as non-poor. It i
indicated that there is a significant gap belween the usban and rural areas of the country.
In the urban area, 13% of the houscholds are extremely poor, 38% ate poor, and 49% arc
non-poor.  On the other hand, in the rural area 68% are extremely poor, 26% arc poor,
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and only 6% are non-poor.

The data of the Department of La Paz shows the similar characteristics;  39% of
the houscholds in La Paz are cxtremely poor, and 30% arc non-poor. In the urban area,

+ 17% are extremely poor, 38% are poor, and 45% arc non-poor, while in the rurat arca,

74% arc extremely poor, 22% arc poor, and only 4.5 % drc non-poor.

2.2.3  Economy

(1) GDP
Gross Domestic Production (GDP) in Bolivia is as follows:
. Unit 9% 1993 1999 1995 1995
GDP'1T "~ bn.Bs. 205 230 26.0 297 339
GDP growih*2. % 2.8 4.1 5.0 37 36
Population . mil. : 6.92 7.07 . 124 7.40 7.57 -

source! INE, * *1 al markel price; *2 real, ageicullural sector-1996: 3.3%.

‘Itade had been liberalized and state enierprises had been privatized in spite of
strong opposition, which was reflected to the result of the general clection. Yet, the new

‘government would find no other way but to follow the same direction set by the previous

government in the economic restructuring process in spite of its election slogan.
(2)  Employment

- ‘According to-the 1992 census, 44 percent of the labour force weré in the
agriculture sector, 33 percent in the commercial/ service scetor, and less than 10 pereent in
manufacturing sector;: 39 pereent of the labour foroe were employed in the formal
cconomy, and 48 pereent were self-employed. The labour force had grown 6.1 percent
annually during 1989 and 1991. Unemployment statistics are given below.

, 1985 ___ 1986 1987 1988 1989 1990
%' __ 180 200 205 {80 _ 200 190
* % of Iabour force, source: 1ILO

(3} Consumer Prices

. _Unit {992 1993 1994 1995 19%
nflatien % 121 9.4 7.9 02 12.5
Source: IMF

“Thanks to' the restrictive monclary policy inflation rate has been gonc down;

- year-end inflation rate of 1996 was 7.9% on the previous year-cnd, the monthly rate since
‘Sep. 1996 to May 1997 had been below 1%.

(4 “ Finance

Moncey supply has been controlled to satisfy IME, The yiclds of treasury bonds
was 7.3% in 1996; the annual intefest rate within the banking system has been 18% for
two years, which shows that inefficiency in the banking systemt itself is too high to induce
the loan to the prochuctive sectors. ' _

) Fchign Exch’arigc

The centeal bank has bcérj'sclt'ing !hé basc. ratc in twice- wéckly auctions.
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Unit 1992 1993 1994 1995 i996
Caverage . DBw/S - 390 427 462 481 - 509
"B S asof Do 31,1996 and Bs.5.23/% as of Juno 30, 1997,

(6) Govcmmcnt Budgct

Thc government budget on 'Eslratcgla Tra11f0m1amén Prductwa dcl Agro-
Pecuario (ETPAY for 1997 is as follows:

. . _ . ~ milus$

Hem . 1996 Excouted .- % 1997 Budget - % . 97/96

TPA 26,1 ©4.5% 36.3 "5.9% . 360%

Human Development 822 14.0% 99.2 162% 20.7%

Management of Natural Resovices - 20.1 - - 3.4% 317 52% . S11%

Road & [rrigation Canal 1782 - 1303% - 1809 29.6% - 1.5%
'+ Comiplementary Actions 880 . 14.9% 1023 . 167% - 163%
Total livestrient of ETPA 3952 67.0% 4S04 73I%  14.0%.

* Other Investmens . L 1935 32.9% - 1614 - 26.3% ;. -16.7%
: _G.I‘ag_lhlﬁ] : 588.7 100% o113 . 1% 25% .

urce: Hazon Julio l ) : : : .

Government I}udget for the cxecution of 'Ley de partncapacnén Popula: is 983
mil. Bs. in 1997. 26 percent inczcase from 1996. Number of municipalitics participated is
311.

 In 1995, Prefectura de La Paz got a budget allocation of 293 mil. Bs., 90 peicent
of which had its fmanc1al source identified (265 mil.Bs). Achacachi Mumapalny got 2.7
mil. Bs., and Batallas got 1.2 mil. Bs. A breakdown of budget for Prcfectura de La Paz in
1995 is as follows: _

1993 - Ps.

Agro-Livestock 2438468
Communication 132,426
Education & Cultuze - 29,750,078 -
Energy 11,640,785
industry & Tourism - 320,525
Multiseclorial 31,624,864
Water Resources 4,504,698
Health&Social Security 4,598,951
Basic Sanitation - 38,454,227
Transpor{ation - 8,422,213
“Urban Housing ' 161,544,636
TOTAL : 283431871

Source:INE Anvario Esiadlsuoo 1995

In 1997, Prefectura de La Paz got a budgcl allocatlon of 290 mﬁ Bs (f' nam:lal
source 1dent1fled) Achacachi Municipality got 9.2 mil.Bs., and Batallas got 2.6 mil Bs.

(7) Balance of Payment, Foreign Reserve, and Extemal Debt

Uni___ 1997 §993___ {994 __ 1995 _ 100§

_ Exoont*l . milUS$. 608 716 .. .. 985 1042 H174
Impori*2 mil.US$ 1,041 1,12 1,122 385 1,567
“Current Account milUS$  -534 - -506 - 218 L4130 a4
Rescive*3 milUS$ 182 223 . . 451 660 . 955 .
Extemal Debt mil.US§ 4,223 4270 4749 - 5193 S013%4

*1: FOB, *2: CIF, *3: excluding geld '4 prowsmnal
Source: DBanco Central.
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