(2)

(3)

4.2

(H

Asian market). The following two {2) new highways are the part of the above
econotnic corridor coneept:

a. The new road connecting Santa Cruz - Conception - San lgnncilo - San Matias to
Brazil to open the fand access, _

b. The new road connecting Santa Cruz - San Jose - Puerto Suarez to Paragunay and
Argentine, to open the land and river access. - ' |

i

Railway

The railway is under by the National R"ail.way Cbm_p_é.njr (Empresa _Nacicfnal de
Ferrocarriles:ENFE).  There are (wo (2) separate systems as shown in Fig.D.4.2.
The total length of the tailroad is as follows: o '

~a. Andean systen: 2274 km
b. Oriental system: 1,423 km
Airport

There are two (2) airports under by the AASANA in the Department; one is the old
airport, Trompillo Airport, located in the urban area of Santa Cruz, and the other is the
new international airport, Viru Viea Airport that is located at 15 km north of the city and

opencd since 1983,

The LAB is the national aicline, connecting to Santa Cruz to cleven {11) forcign citics

and five (S) domestic citics, and AEROSUR is a private airdine only for domestic
services and TAM is operated by the military for international and domestic cargo and

passengers. Eight (8) forcign airlines from USA, Argentine, Brazil, Peru and Chile are
operating al present.

Road Conditions of the Study Area
The Fundamental Roads in the Region

The total length of the road in the Department is 6,974 km Ihat is account for 15.1% of
the road length in Bolivia. The road is cc.ms'is'iin'g' of 1,830 km of fund:;m:ntal road,
that is account for 24% of the fundamental road in the country, [,368 kin of
complement road that is 23% of the country, 3,776 km of district road that is 119 of
the country, ' '
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The fundamental road in the Department is relatively developed and well maintained as
the city of Santa Cruz is the transponation hub in the Department.

There are two (2) roules connccting Santa Cruz to Cochabamba. One is the Route No.4
(500 km), opened in 1954 and another is the Route No.7 (470 km), opened in 1989.
The Routc No.4 also ex(cnds to the Puerto Suares by Cotoca

. Another fundamental road is the Route No.9 extends tow'u'ds both the northern region

and the southern region of the city of Santa Cruz.  The northern part of 500 km is
connecting Santa Cruz - Guabira - Rio Graide - San Ramon - Ascencion de Guarayos
toward Trinidad in the Department of Beni and the southern part of 460 km is
connecting Santa Cruz - Abapo - lphti - Boyuibe - Yacuiba in the Department of Tarija.
Fig. D.4.3 shows the existing major road network of the study area.

Road Conditions of the Study Area

The Penglh of the roads by type of surhce scaled on the road map (Fig. D.4. 4} that was
prepared by the study team based on the aerial photographs taken in June 1995, are as
follows (see Table D.4.1.(1)) . '

1) Total Length of the Roads (including the fundamental road)

a. Asphalt road: 187 km (8%)

b. Gravel road: 808 km (34%)

¢. Eath roads: 1,354 km (58%)
Total length: 2,349 km (100%)

| '2) _‘ Length of the Secondary Roads

a. Asphalt road: 36 km (8%)
b. Gravelroad: 757 km (34%)
¢. Earthroad: 1,354 km (58%)

Total length: 2,147 kin (100%)

The fund*uncnt'\l road is moslly paved except the road No. 7 between Guabira 'md

Ckinawa I/Rfo Grande that is likely to be paved within two ycars. The rest of the
roads are categorized as the distict road and not paved.  There are some graveled
soads in the colonies of Okinawa, San Juan and Pueste Fernandez.



(H

(2)

(3)

Accessibility of the Secondary Roads

Accessibility of the Second:iry Road

. The aCCCSSIblllty of the s;cond'try roads was surveyed by the sludy (eam and tenl'um ly

shown in Figs. D.4.4 and D 4. S Accordmg to.the information from the ficld, the
most of the earth road is said to be not accessible when it rains for 2 days or more than
50 mm continuously, because of their surface conditions, poor drainage facilities and
poor maintenance works.  The accessibility of the secondary road in the study arca is
summarized as follows (see Tuble D.4.1. (2})

Accessmle Condmons

I in Normal Year in 1992 _
a. Good: 935 km (40%) 846 ki (36 %)
b. Bad: 1,317 kin (56%) o 540k (23 %)

¢. Very bad: _ 97 km ( 4%) 940 kin _(4! %)

Noles:”
{. Good: Accessible though the year,
2. Bad: Not accessible at least more than one month,

3. very bad: Not accessible at least more than five months.
Transportation and Crop Harvest Calendar

The hacvest calendar of the major crops in the study areais shown in Table D.4.2. The
crops such as sununer soybeans, rice and colton, are to be transporied in the rainy
season, but the yields of sugar cane and winter soybeans are in the dry season. The
number of trucks for transportation of the major crops is estimated and shown in Table
D.4.3. Thetable shows that the transportation of the yield of sugar canc shares 77 %
of the crop transportation.  The harvest of sugar cane is from May to October. |

The Secondary Road by Canton/sub-zone

The conditions of the secondary road were assessed on the road density, acccssibilily;
number of inhabitants depending on, land use patiern, etc., and summarized by
antonfsub zone in Table D.4.4 and ﬁg D, 4 4-4. 6 ' " -

1y Comp:s ahvel) High Road Density with Good Access:blhly

a. Colonia Okinawa (major crops: soybeans and livestock),
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Colonia San Juan {major crops: soybeans, rice and poultry).
Comparatively High Road Density with Bad Accessibility:

Colonia Aroma (major crop: sugar cane),
Colonia Puesto Fernandez {major crop: Sugar cane),
Chane-Pirai (major crop (major crops: soybeans and rice),

Portachueto (major yield: livestock).

Low Road Density with Bad or Very Bad Accessibility:

Canton Palmar,

Canton Cotoca,

Canton Chuchio, ‘

Canton Los Chacos (major'cmp: soybeans),
Canton Montero (Inajor crop: sugar canc)
Canton Mingeros (major crop: sugar cane)
San Ignacio (major yield: Iivcs{ock) |

_ Colonia Antofagasta (major crop: rice)

The rest of the Cantons/sub-zones such as the most part of ihe province of Warnes,
Saavedra, Palometas, Santa Rosa and Buena Vista,

Improvement of the Secondary Roads

Recently in the study area the traffic volumes and the number of vehicles arc increasing
rapidly as shown in Tables D.4.5 and D.4.7. -

The Development trend of the Road Network

Fig.D.4.7 illustrates a history of the regional development trend since 1950s. It is

explained as follows:

d.

1950s-60s:  Exploitation of the virgin land,
419'705-803: Devclobmenl of largc;scale _colonies',
Now: ~ Expansion to the sucroundings
Future: Expansion and integration

 The study area will rcqune to have the central functions of various services to be

developed in order to support the people in the urban area and in the huge hinterland.

The central functions required are such as technical and financial supports,
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transportation and storage, agro-industrics and anufacturing factories. . The
strengthen of the regional road network is essential in this context,

Secondary Road Required to be Improved

In order to sccure a smooth traffic flow in the study arca, the followings are required

for the secondary road:

I} The financial support and the inslitutionalorgml'tzation' should be 's{rcngthcn for
iimprovement and m_aimcnancé of the secondary road,

2)  The following paits of the secondary road should be up-graded or improved from
carth surface to gravel or asphalt in short-term (Fig.D.4.8);

a. From Okinawa 2 1o the north of Warnes (26 ki),

b. From Okinawa 3 (o the industrial parL in the S'mm Cruz cuy (34 km)
¢. From Okirawa 3 to Cotoca (25 i_\m) o

d. From Okinawa 3 to Monle Hqus {16 kin); 7

3} In order to improve the secondary road network, the mlprovcmcn! or construction
' of the following roads in mid- to long -tern: ' '

a. From the north end of Okinawa 1o Mineros (24 km),
b. From Mineros to Loma Alla (28 km), - o

¢. From Loma Alta to Santa Rosa del Sara (14 km),

d. From Santa Rosa del Sara to Antofagasta (18 kmy),"

e. From Antofagasta to Colonia San Juan (8 km).

Other Basie Infrastructures
Water Supply

The potable water supply is managed by the SAGUAPAC for the city of Santa Cruz
and by other cooperatives for the other urban 'md lural areas. Thc SAGUAPAC
supplies 85 million Lit. per day to 69,0_82 house COIII)CC[_IOI\_S from sixteen (16) deep
wekls with 1,100 km of water pipes in 1993, S

The water supply condition in the study area is rclailvely good in the country, but

numerous houscholds are still dependmg on mdlwdml shallow wells or surf'ice water
from river and pond.
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On the other hand, in the urban arcas, the problem is that the most pait of the potable
water supply system was 20-30 years old and is required replacement or substantial
improvement. ' - '

Sanitary Sewer

The SAGUAPAC is also responsible for the sanitary services in the city of Santa Gruz,

~and the number of houscholds with house connection to the sewerage system is 27,772

units that is less than 20 % of the total houscholds according to the datain 1993, The
sewer pipes are 392 km long in total and cover the area inside of the third ring road and
partly between the third ring and the fourth ring roads. There is no such sewerage
system in the other cities, including Montero, Warnes, Mineros, etc., and they are
using open holes for black water. | o | '

. Electricity Supply

The CRE (:R"ural Electrification Cooperatives) is (he responsible organization for. the
electricity su.pply service in the region, buying the national electric power managed by
the ENDE (National Electricity Company). The numbers of the households with
electricity supply from the CRE are 45,000 units, which are around 80% of the total
houscholds in the region. '

Telephone

The COTAS is the agent of the national ofganiz,alioxi of the telephone service (ENTEL)
i the region. i The number of the tclcphone lines is 56,695 in 1993 in total, of which
51,397 are in the urban and 5,298 in the rural areas.  The service ratios are estimated
as around 18% in total, 24% in the urban and 5% in the rural areas.

QOil and Gas

There is one oil refinery in the city of Santa Cruz and several oil and gas fields arc in
the southeast of the city.  The following two projects arc on-going to extend the gas
pipeline system:

a. Construction of the gas pipeline to Brazil (kKfo Grande - Puerto Suvarez),
b. Construction of the gas pipeline connecting Colpa and Carrasco.
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Inventory of Agroindustrial Factories

The number of agroindustrial factories in the slu'dy area is listed in Table D. 5! The
most of the factories stand along the fundamental roads (Cotoca - Santa Cruz - Warnes
- Montero - Portachuclo} as shown in Fig.D.5./ Those factorics play an important
role in the regional economy. 1t is assumed that the devc:}opment of agromdustm]
factories in the study area will be not only to encourage the farmers in and outside of

‘the study area to increase 1gncultur'11 products but a]so to mcreasc employmcnt

opponumhcs of (hc rcglon
Those ﬂgromdustnal areas should be protecled from flood damages and Slabl]lzcd

Pﬁorily Arcas for Flood Mitigation and Drainage Improvement

The study area is mostly suitable for agricultural and livestock activities and has a
significant development potential for agriculture, livestock, forestry and tourism in the
Department,  Also it has a good geognphlcal 1dvam1gc for the future mtem'momj
lnnsponalmn corridor of the South America.

. The foilowing areas shall be mitigated from the flood and drainage problems to stable

the regional socio-economic activities and to promole a sustainable development:

1) Municipalities and other utban areas {including the future expansion areas),

2) Large-scale and well established colonies,

3) Regional main roads and nnponam bulldmg locanons lncludmg m{raslruclurc and
'1gromduslm! factorics ' ' ‘

Fig.D.6.1 shows the proposed priority arcas for flood mitigation and drainage
improvement from :he regional development aspect.
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TABLE D32 THE MAJOR COLONIES IN THE STUDY AREA

{Continued to the next page)

Nama of Colony Okinawa San Juan Antofagasta

initiated in 1956 7 1957 1963

Municipality Warnes{Los Chacos) | San Carlos(Yapacani) | San Carlos(Yapacani)

Area(ha) 46,980 27,482 19,700 |
- [Population(persons) 3,650 2,759 2,259

Households{units} - - 730 577 553

Farmer's Households(units) 106(Jap) 103(ap) 528 |

Density(persons/km?) B 10 11 .

Origin of the tarmers Japanese Japanese Bolivian

income level high high low

Average farm size{ha) a2 ) 239 ‘33

Major producté s_c_ii beansfcéule soy beans/poullry .‘rice

Callle(heads) . 1,120 1,794 5,000

Landuse composition(%} 100% 100% 100%

NWCrop 30% 22% 13%

2) Pasture 45% . 9% i?%

3) Fatlow tand 8% 0% 59%

4} Forest 18% 69% 8%

5) Others 0% 0% 4%

Length of the roads(km) .

| 1} Main o 42.0 439 16.0

2} Others 238.0 1393 7 96.0

[’}Elal 280.0 . 1832 1.1 20

L Road/Area(km/km2) 08 0.7 - 08

L Road/Pop(km/1,000person) .  76.7 66.4 49.6

| Traffic volume on main road 200-300 cars 400-500 cars 8 cars

Land Use of average larmer{ha)

1) Crop land 2708 1368 na

2) Faflow land 13.9 6.5 . na

3) Fruits ~ 02 7.3 nj

4} Pasture §8.3 313 L

5) Foresl y; 0 na

6) Not cullivated lang _83.2 61.4 na

7} Others . 57 63 na

Total 4124 2386 ra




Okinawa San Juan Antolagasta
Vehicles of average farmer
)Track 26 2 155{l0tal)
12} Combaine (13 0.4 7(totah
3) Cars 17 1.7 1{total)]
Total 5.1 41 163(total)
Cultivated areas of average farmer(ha) .
1} Soy beans ' 2725 79.8 na.
2) Rica o 27 795 ha.
3) Othérs 729 85 na.
Tolta} 3724 167.8 na.
Yields of average larmer(lons) -
1) Soy beans 527.4 151.8 na,
2) Rice B 573 222 n.a.
3) Others 151.49 . 26 n.a.
Total 736.19 450 n.a.
Picducts of average farmer($US)
1) Soy beans 86,230 24,210 na.
2) Rice ' 6,593 36,585 r.a.
3) Others 19,552 3,651 n.a.
Total 112,380 64,346 na.
[Animals of éverage farmer(heads) L
f)Calte 67 35 na.
|2} Chicken 153 7,510 na. |
2)70ther5 ‘ 42 0 n.a.
Total 262 7,545 n.a.
Animals pm;:luc(s of average farmer(US$)
1) Caltle/Milk/Cheese 6,620 1,066 n.é. _
2) Chicke/Eggs 1,610 76,859 na.
3) Others ' s 3,063 963 na.
- [Total 11,293 _ 78,888 na.
[Tota products of average larmer{US3) 123,673 143,234 n.a
Oo/M obs{ of average larmer(US$) 84,846 108,432 n.a.
Net income of average farmer{US$) 38,827 36,802 na.
Other income of a\kerége farmer(US$) 3,586 6,657 na.
| Total ir.;cdm.e of average farmer(USS) 42,413 43,459 na.
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TABLE D.4.1(1) LENGTH OF THE ROADS BY TYPE OF SURFACE(km)

Secondary roads only In¢luded Fundamental roads
Type of pavement Length{km) Share Length{km) Share
[Asphait 36 2% 187 8%
Gravel 757 35% - 8os 34%
Earth 1,354 63% 1,354 58%
Total 2,147 100% 2,349 100%

Type of Surface{incl. Fundamental Roads)
Asphalt
8%
Gravel
34%
TABLE D.4.12): LENGTH OF THE ROADS BY ACCESSIBILITY{km)
Accessibility Normal year In 1992
Good s 0% 86 36%
Bad 1,317 56% 540 23%
Very bad 97 4% 940 40%
Total 2,349 100% 2,349 100%
Conditions of accessibility in the noymal year
Very bad
4%
Good
40%

Bad

56%
SourceJICA
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TABLE D.4.5 NUMBER OF THE REGISTERED VEIIICLES IN1995

Type of vehicles ~ Santa Cruz Warnes Mohiero Total

Car 28,339 3,609] 2,557} 34,505

Jeep XL 588 274| 9,951

wagon Sl 154500 1,219 1,463 18,141

Pick-up 14,894 1,361 513 ___1s768|

Truck o828 a31s | 710} 11,300

Bus 321 - - 821

Mini bus 4,197 o 397) . s30f 5,124

Motoreycle - . 3585 1) w82 3078 &
TOTAL 84,189 9,630 6,299 100,118

Source; Municipalities

TABLE D.4.6: INCREASE OF THE REGISTERED VEHICLES IN SANTA CRUZ CITY

1991 1992 1993 1994

Number of cars 56,248 65,030 73,728 - 83,479| ..
Increase ratio - 15.6% 13.4% T 13.2%|

Number of cars

100,000( -----------------------

80,000

Lml:ﬂm Number of cars

Source; SISTECO '
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TABLE D.4.7 TRAFFIC VOLUME OF THE STUDY AREA

(UNIT : CARS/DAY)

Source: Servicio Naciona! de Caminos -Distrito 5 SNC 1995
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TABLE D.5.1 GDP, EXPORT, NON TRADITIONAL AND AGROINDUSTRY

1988 1689 1990 1991 1992 | 1003 i9s |
A [GOP : ] ’ ’ ' ]
1/GDP of BOLIVIA (Milion US$)*) 46300  47786] 49394] - 53367 65319 na o
2¢increass Ralio of GOP BOLVIA - 3% 4% - 8.4% 33% - ]
3,GOP of SCZ (Milien USS}*1) : 12240 12398 13763 © 15083 16723 na na |
4lIncrease Ratio of GDP SCZ - 29% 9.3% 9.6% 109% - -
5:5hare of SCZ n BOLVIA{=41) : 26.4% 264% 275% 282% aew . .
§/GOP of BOLIVIA (Milion Bs)*2) 12,7664  13,4734]  13.8448]  tafaas]  1ag1i4l  ma . na
7|GDP of SGZ (Million Bsj*2) 3920.9] 40568  43528] 46447 a8 na ra |
B. |Breakdown GDP SCZ (Milton Bs)*2) ) L
B Agicullorel vestock Seetor 730.0 7923 8763 10883 1,0003] na na
olAgrcutuce sib-sector 2337 2495 2509 348.7 83 na |
10, Agroindustry sub-sectoe ' - 1608]  © 2129] - 2208 3563 . 2040 ra ra
11|Uvestock sub-sector : 25260 ¢ #01] 2733 2755 277.7 na na
12Foreshy, hunling and fishing sub-sector : g28 695 13 - as| 823 na na
13|Share of Agrc. GOP lo Total GOP {=8/7) 186% 195% 203%  200% 21.4% - ] %
14:Share of Agroindustry h Agiculture(=10/5) 220%  260%|  Zean|  aaax 04w - -
1515hare of Agrolndusty in Total GER{=10/7) 41% 52% 53% 7.1% se%l . Do
16/Increase Rato of Agrolndusiry . R4k 7.9% £5.1% 17.5% . ;_
17,Drop of Agrolndustry in 1992{from 199 1;miion USS) . . . L £231
C.  |Tolal Expord (Miizon USS} ) '
18 Tola Export of BOLVIA ' 800 2 2219 9268 8485 7123 7545 7229
19{#ineral of BOLMVIA 273.4 4034] . 4072 256.0 3797 3620 2073
20{Hydrocarbon of BOLIVIA 2189 2142 227.1 2442 1263 955 740
‘211' Tolal Tradtional Expont of BOLIVIA ' 4920 617.6 6343 597.2 506.0 4585 38?37
#2{Share of Tradifonal to Tolal BOLVIA(=21/18) 82.0% 75.4% e34%)  704%|  710% 60.8% 52.7%
23/Export exdl. Hydrocarbon of BOLIVIA ' . 3843 607.7 639.7 507.3 5850 580  eag)
| 24[Total Expodt of SCZ{exct. hydrocarbon) a29] 1053 1367] . 1434 072 1i94f  2164]
| 25,increase Ratio Tola! Export of $C2 - - 14556%] © 298% 4.7% -25.1% 11.4% 81.2%
| 26[Share of 5CZ in BOUVIA (<2423} 11.3% 17.3% 195% 2aewl  weax|  saa] | aasx
27/increase Ralio of Export SCZ(1991=100%) . - <4 1o00% 70.9% 814% 151.2%)
28;Crops n 1992/9394 SCZ(from 1891 Million USS) - . - 00l 3590 237 ¢ ma
;)-. Non Teaditional Export (Milllon USS) .
| 29/Non Traditenal of BOLMA ' 108.2 2043 2025 2515 - 2063 206 aargl
30iIncrease Ratio of BOLIVIA . 88.8% 2% . M 17.9% 435% 15.4%]
31{Snare of Non Tradiienal to Talal BOUVIA{=23/18) 12.0% 24.9% 6% 206% 20%] agow 473%
| 32{Non Tradifonal of $6Z . L na  na. m | s 1056 1188 2115}
33/1ncrease Ratio Non Tradional of SCZ - - . . 259%| 11.4% 780%
34 Increass Ralio of SCZ(1951=100%) . - - 100.0% 748% 834%]  1484%
35,Drops in 19929394 SC2{from 1931;Milkon USS} L - . : 60 ass| - 27 6.0
| 36;5hate of Non Tradifonal fo Total SCZ{=32/24 . - . 996%  ¢9a% §95% . 97.7%)
| 37 Share of SCZ 1o BOLIVIA(=32/29) - oL CoseT%| . s17% 409%) 819%
E  |Agrolndustry Export (Millon uss) ' : T
38:Agroindustry Export BOLIVIA na na na n o na na na
39/ Agroindusky Expon SCZ 198 53.4 488 - 664 523 s67] i s1g
40" tncrease Ratio SCZ - T Co188i% B6%! - 156% 7.3% 8.4% 62.4%
41 Increase Rabo{$991=100%} R . i - L eeon!  evred  teosw|  teaew
| 42/Share Ageoindustry 1o Tolal Expod 562 45.2% 50.7% 3BI%. 394% 48.6% 475% 4256%
43,0rops In 19329084 {From 1991;Mitlon USS} . . - - 9& 41 - 03 35 5]

Mote: *#} at current price, and *2) at 1390 conslant prices, Sourcer INE- CAQ Numeros de Nuestra Tera 1995
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LEGEND: : . Area for Exlensive Agriculturelivestock Use
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[:-':B ] Intenshve Liveslock Ared . Foresl with Limfted Uvestock .
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' E:l Acea for Prolection

Source : PLUS, CORDECRUZ - ’ Estadlished National Park and Fores! Rleserve Areas

Polential Natural Reserve Areas

FIG.D.2,1(1} LAND USE PLAN OF SANTA CRUZ DEPART MENT(PLUS)

D37




 ZONOIAI0D 'SN1d | #2n0g

~

(SIDVIABVY AARLS THL JO NVId IS ANV (1 7AD1E

vang APNIS Ay} JO ABPLUAOE mmw w

(rony uCIDANOIGMIR TRUCIEN  § d
BUNE PUR BIOIS JO] BONY UORBBIOND . Hd

{uny g somd jo vaiv womdiog  1d XA
Y= 7 Y uoneasasuon pue Suisied SBD SAISUBIXY 23D -
. Busiy ameo oAsuOWr 19 NN

(ouolses 28 [ |

BPIS 1oAY (O VIO PUR [RIDISEY einynsuby oalsuaikg - d-3v
{wx g-1)s20a1 oy Bucie sease oy jo uoNeWER|3SY ON
‘ 30 OIS Sy} 5_.3 |eiojsed pue Einnouby - gev
UOEAISSUOD Ut ﬁ,..oﬁma "ejsasng jeinnanly . WoO-SY

- [Bi01SR4 DUE [RIS0; RN uby SV
ool by sasualul LI m
ANTDST
O 3 ..
S YN A -
- & A
7 5 : -
] N TN
1 Y y y
S s R TG
— —)\ ]
By LY \ Al .
NP / i |
-|./ 11\1)- .f \ Jnl
(NN
NwS 130 YISO YINY

RVAVAY I .
- sy W
il \l S W

b33



[—iilllclvi-—lr[

—COIS‘JIC-G

34

aa FiC(3/ERT
Sagrerig M mf sgRCCAm -,

e L

CEPANTAMENTS DE BANTA CAUD
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LEGEND:

Area with delorestation until 1992
| '; ¥ ] Study Area -

Source : PLUS, CORDECRUZ

FIG.D.2.2 AREA WITH DEFORESTATION UNTIL 1992
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LEGEND:

[m]mm! Intensive Agricultural Area(PLUS)

Rio Grande-Abapo-lzozog Zone

B::l] Sludy Area

Sants Adsa da b Reda

W0 Am

Scurce : PLUS, CORDECRUZ

FIG.D.2.3 AGRICULTURAL POTENTIAL AREAS(PLUS)
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LtEGEND:

(I sntensive Livestock AreatpLus)

Potential 1ivestock Area

Ascencion de Guarayos- San Ranion- San Jose
San Rafael- San Miguel

Paraguay river in the south of San Matias Source * PLUS. CORDECRUZ
South-east zone of Santa Cruz '

. South of San Jose

[:?::ﬂ Study Area

FIG.D.2.4 LIVESTOCK POTENTIAL AREAS(PLUS)
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LEGEND:

Permanent and production Forest Area(PLIUS)

a. Nonh-west zone
b. Norl* zone
c. South-cast zone

Source : PLUS, CORDECRUZ

L .
l H *ﬂ Study Area
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SUPPORTING REPORTE AGRICULTURE AND LAND USE

1.

1.1

1.2

General
Role of Agriculture in Economy

The agricultufal seclor in Bolivié plays an important role in the national economy,
which contributes nearly ong fifth of the total value added and one fourth of the total
foreign exchange caming. The sector grew 2.5 % per annum from 1988 to 1992 and
the share to the GDP was between 17.7 % and 19.0 % per the same period (Table
E.LD.

The principal crops in the Department of Santa Cruz are soybean, sugarcane, rice and
maize and they contributed about 40 % of the agricultural GDP of the Department.
The dominant crop was rice until 1988, but soybean after 1988,

The livestock and chicken production also have grown sieadily in the period and
marked the growth rates of 2.3 % and 5.9 % respectively, however, the growth rate
was much less than that of the averages of agricultural GDP in the Department and its
share in the GDP has decreased from 34.2 % in 19881027 % in 1992.

History of Agricultural Development in Santa Cruz

During 1950s the agricultural crops in the area were mostly rice and calle for self

~consumption. , Since 1958 a high domestic demand for rice and sugarcane, along

with the construction of roads and sugar factories, generaied a boom. However, by
1966 the over production of rice caused seasonal and annual fluctuation of price and
decreased the profit, In addition to that, the draught period from 1968 to 1970
affected these crops seriously and the boom was over.

After the boom of rice and sugarcane, the farmer looked for a more dronght resistant

~ crop and started cotton cultivation. A high intemnational price triggered a cotton boom

that lasted until the first half of 1970s. In the first half of 1970s, a climatic change,
espectally increase in moistre and rainfall, caused a decrease of yields and an
increase of pest control costs, which joined to the fall of international price, provoked

- the-gradual decrease of cotton production. However, the boom left the seed of

commercial agriculture in Santa Cruz.,
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In the beginning of 1970s; the farmer started diversification of agriculture in the |
study arca, by taking up again old crops, such as rice and sugarcane, and the new
ones, such as soybean and sorghum, and catile raising and poulury farming.

In the mid 1980s, the development of poultry farming, which:-demands a large
amount of high protein feed, much depended on the soybean production, along with

' the establishment of soybean oil factories, gencrated the boom of commercial

agricullure.

The planted areas and agricultural development stages of the Dcparlmem of Santa
Cruz are shown in Table E.1.2 and summarized as follows: '

Stage Period - ' Main crop
1 1954-1958  Self consumption rice and catile
2 1958-1969 Rice and sugarcane
3 1969-1974 ~ ~ Cotton
4 1974-1985 © 7 Diversification,
5 '1985-Present Soybean

Existing Situation of Agriculture

Crop Production

The main crops in the Department of Santa Cruz and those in the study area are
showii in Tables E.2.1 and E.2.2. The main indexes of ‘crop production in the
Department and those in' the srudy area are shown in Tab!es E. 2 3 and E? 4

- rcspectwcly

The main crops in the Depariment of Santa Cruz are soybean, sugarcane, maize and
rice that are account for about 75 % of the total crop planted area.” From 1990 o
1994, the production of crops increased explosively due to the expansion of plamed
area of soybean, excapt the summer soybean. ‘ '

- The study area is the agricultural central in the Depariment.  The crop planted arca

accounts for 44 % of the whole crop planted area in the Department. The main crops
in the study area are soybean, sugarcane and rice. ; The average annual growth rate of
soybean and rice production in ton for 1990 to 1994 recorded lower than those of the

E-2



Department. However, the share of the crop preduction is still high (soybean: 37 %,
sugarcane: 89 %, and rice: 72 %) and the study arca played an important role in the
agricultural GDP of the Department.

Among these main crops, soybean is by far the most widely planted, accounting for
47 % of the total main crop planted area in the study arca. In the Depariment, the
winter soybean is dominant in the area where are affected by frequent floods and
heavy rainfalls in summer, and thére are enough rainfall to grow soybean in winter.
The winter soybean seed is produced in the area.

The summer soybean is cultivated in a well drained area to avoid a risk of root rotting
caused by poor drainage. Double cropping of soybean was popular in the arca,
however, currently it is rotated with gramineous crops such as rice, sorghum and
wheat to avoid the injury caused by the continuous cropping.

Table E.2.5 shows the consumption of improved seed and Table E.2.6 shows the

fetilizer application ratios.

‘The application of improved seeds for the main crops has become popular since the
later half of 1980s. llowever, the applications of improved seeds do not scem to
have contributed to0 the increment of crops except maize and summer soybean in the
Department. The effect of improved seeds in the study area was lower than that in
the Department. The main reasons are assumed as follows:

1)  ‘The fertility of the soil is decreasing by the continuous cropping without applying
fertilizer,

2)  The physical condition of the soil has been distracted by compaciing the soil by
using heavy agricultural machinery,

3)  The forest clearing in the ﬁppcr reach has likely increase the fr_cquéncy of floods
and the flood damage. '

To support item 1), the fertilizer is mainly applied to the seed production such as
soybean, rice etc., but the application ratio is still very low. -

Generally, maize, rice, and cotton arc cultivated in summer, and sorghum, wheat,
sunflower and kidney bean are cultivated in winter. The summer crops are harvested

E-3
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in March and April and the winter crops are seeding in April and May, harvesting in
September and October. :

Livestock Production

The numbers of cattle in the Department and in the swdy arca are shown in Tables
E27and E.2.8. , : :

The main livestock in the study area is cattle. The sindy area raised 400,0(}0‘heads of
cattle in 1994 that accounted for 30 % of 'lhc livestock in the Department. . The cattle
varieties obtained from FEGASACRUZ (Federation de Ganaderos de Santa Cruz)
and ADEPLE (Ascciacion Departamental de Productores de Leche) are shown as

foltows:

1) Beef caule

Variety . - Share (%)
-Zebuting crossing 30
-Nelore : 20
-Criollo (native) 15
-Others - 15

2)  Dairy caitle

Varicty Share (%)
-Holstein crossing - 80
-Holstein and Brown Swiss 20

The improved pasture area is estimated to be 130,000 hectares according to
FEGASACRUZ. The variety of pasture, cultivated in the study area, are Brachiaria,
Mutica, Henmatria, Altisima and Brachiaria Humidicola. _Howcﬁek, the aréa has been
decreased rocémly due to the frequent floods and the poor dr‘ain'age conditions,

The cgg production thatis mainly in lhé weslern part of the s&udy area, becomes one
of the main sectors. The area has an advantage of egg production because the area is
producing a high quality feed such as the oil cake of soybean.

&
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L)

The swine production accounted for as high as 80 % of the Department. ‘The share
may increase higher because currently it has been started also in Qkinawa area.

Agriculture Supporling Services
Agricultural research and extension
1)  Agricultural research

Agricultural researches are mainly carried out by CIAT (Tropical A gricultural Center),
which is financed by a trust fund. Main items of the research are on breeding of rice,
soybean, cotton, wheal. The results of the research have contributed to the
improvement of agnculture by providing new vanenes The selection of citrus also
was started recently.

Technical Transfer Department (TTD) of CIAT is responsible for transfer the resulis
of research to the organizations to carry out extension services by organizing
seminars, publishing technical guideline, etc. -

CIAT is receiving technical assistance from the UK, JICA and Washinglon
University, and financial assistance for specific projects from USAID and World
Bank.

2)  Technical extension

Therc are four types of the organization, i.e., producer's associations, private
enterprises, non-government organizations (NGO) and government projects.

a) Producer's organization
There are thirteen (13) producers in Santa Cruz as follows:

- ANAPO {Asociacion de Productores de Oleaginosas y Trigo)
- Product: Soybean and wheat,

- ADEPA (Asociacion Nacional de Productores de Algodon)
Product;  Cotton,

- ASOHERUT (Asociacion de Horticultures y Fruticultores)



Product: Fruits and vegelablcs,

- ADEPL[I (Acocmcmn Dbp'iﬂl'll&ﬂlal dc Productorcs dc Ixche)
Product: Milk, : :

- ADA (Asociacion Departamental de Avicultores)
Product: Poultry,

- ADEPOR (Asociacion Departamental de Porcmocultores)
Product Swine,

- YENCA (Fedcrécion National de Cooperali'vas Arroceras)
Product: Rice, | -

- FEGASACRUZ (Federacion Nal de Ganaderos de Santa Cruz)
Product: Caulc

- PROMASOR (Ascciacion Nacional de Productores de Maize, Sorgo, Girasol y
Frejol)
Product: Maize, sorghum, Sunflower, kidney bean,

- CAQO (Camara Agropecaria del Oriente)
Product: All producis,

- ASOPROF (Asociacion Nacional de Produclorcs de I"reJoI)
Produc{ Kidney bean

- CNF (Camara Nacional Fon,sml)
Product: Timber,

- CONALCA (cheracion' de Caneros Santa Cruz)
Product: Sugar cane.

All the associations except FEGASACRUZ have their technical depanrhems that are
responsible for prowsxon of extension services. 'About 35 extension service
engineers are working in these technical deparlmems of which 40 % are of small
scale. The extension service engineers have to look after 20,000 producera in the
Depantment. ‘ :



The associations do not carry out any rescarch by themsetves. They depend on CIAT
or commercial sources from outside the country for such techuical information.
Occasionally the associations ask CIAT to carry out specific rescarches.

Most of the associations do not have their own pamphlets, bist use those of CIAT or
other commercial sources.

“They provide services such as input sale and collection of products for domestic and

international markets.
2)  Private enterprises

In the Depariment of Santa Cruz the agro-chemicals are mostly imported from abroad.
The representatives of foreign agro-chemical companies receive technical information
from the farmers and carry out field studies to verify their performance under the
local conditions before importing thcm The importation of an agro-chemical fcquircs
to be licensed by the Ministry of Agricultire, given after conduchon of field
efﬁcnency tests. CIAT is entmsied to carry out these tests.

The representatives provide technical assistance to farmers with using same method
of extension services: pamphlets, seminars and demonstrations. However, the
quality and quantity of technical assistance received by the farmers is variable.

3) Non-government organizations

NGO provides technical extension services, and mosHly grant credits in inputs and
~ not in cash to small scale farmers. The technical transfer is not the main goals of
them. Their main goals are to improve the standards of living and promote the scif-
development of small scale farmers. There are many NGOs in the Deparunent.
Among them the :mponant oncs are as follows:

- Heifer: Dedtcaled to catle breeding,

- CEDICA {(Centro Educacional de Desarrollo lntegral) dedicated to perennial
crops and forestry,

- CIPCA (Centro de Investigacion y Promocion del Campesino):

- ICO (Institute de Capacitacion del Oriente), | o

. CCM (Comite Ceatral Menonita), |
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- MEDA (Asociacion Menonita de Desarrollo Economico),:
- APQOB (Apoyo al Camipesino Indigena Oriente).

NGO work directly with 1,108 families in 143 communities. It is assumed that NGO
cover about 6 % directly of the population of the colonization arca and 25 %
indirectly.

NGO also carry out their own researches in various degrees: experimental and model

farnms,

Communication between CIAT and NGO s very casual because there are no formal

technical communication channels between them.
4)  Government projects

Among the main governmem pro;ecls thal prowdc cxlcnsmn serv:ces, lhc most
imporant one is PRODESA (Sma]l Scale Farmers Dcvelopment Pro;act) It is
financed by FIDA (Fondo Internacional de Dusarrollo Agncola) OPEP (Organmcron
de Paises Expotadores de Petroleo) and CORDECRUZ and covers an area of
170,000 ha in Antofagasta-Huaitu and Berlin Colonies, San Julian and B;echa Casa
Rabe. This project provides technical assistance together with credit to 5,000
families, It ranges from USS$ 100 to USS$ 2,500 After the loan is granted, the
farmer receives periodic visits by an extension service engineer,

Most of the rescarches i the Department are done by CIAT that does not provide the
farmer with extension services direcily, but transfer the resulis through the
organizations. However, the technology ransfer from CIAT to the: organiZalions
seems to have not established yet and there is no formal channel at all. "

According 1o the ficld survey, 44 % of the fanmers interviewed, experienced to have
received the services. However, the most of small scale farmers had no experience

of receiving any services.
Agricultural credit

There are two systems for provision of agriculural credits. There are formal
financing and semi-formal financing systems as follows: |
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a)

Formal financing system

Banks

There are 13 banks in Bolivia that can provide agricultural credit. In the Department

the agricultural credit provided by banks account Bs. 1.3 billion in 1994, which

shares 82 % of the national. Of the credit, 29 % is short term loans, 37 % mid term
and 34 % tong term. Most of the loan is granted in foreign currency (US$) with
18.84 % interest rate and the transaction cost (over US$ 200 per loan) is added.

The average credit amount is more than US$ 2,000 and guaranties over the amount
and mortgage is necessary. Therefore, small scale farmer less than 50 ha can not.

~ get the loan by bank.

b)

Financiera de Desairollo Santa Cruz (FINDESA)

'FIN_DESA, the only o'rganizali_on providing agricultural credit, is a depariment

promotion bank founded by CORDECRUZ (80 %), CAO (10 %), Camara
Agropecuaria de! Oriente, and CAINCO (10 %); Camara de Industria y Comercio.
The organization provides credit to farmers in line with the government policy.

It provides credit for agriculture activities such as tree cutting, cattle raising, crop
harvests, excavation and lining of drainage channel, shipment and purchasing of
agriculture machinery. The loan conditions are almost the same as the private bank

as follows:

- Investment credit

Annual interest rate: 16 %,
- payment term: .- 2-5 years, S :
mortgage guaranty: 3 times of the amount for small holder, 2 times as
credit secured by personal property in Montero and
Santa Cruz, :

- - Operative credit
Interest rate; 18 %,
Payment term: 6-24 years,
Guaranty: Up to US$ 2,000, in case of large amount, guaranty

" should be over the amount.
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Semi formal financing system

-FONDEQO (ondo de Desarrollo Comunal), _
-PRODEM (Fundacion para la Promocion y Desarrollo de la Microempresa)

There are many organizations that provide agricultural credit. However, there are
very few chances for small scale farmers 10 get loan because they need guarantee and

mortage. .

Marketing of Main Product

Export

The export trends of main crops from 1984 to 1993 are shown in Tebles E.3.1 and
E.3.2. Soybean and sugar contribuited much in the foreign-exchange earning, and
accounted for 13.0 % of the total export earnings in 1993. The main exporting
countries are those countries in the Andedn group such as Colombia and Peru. Since
1985 the exporis of soybean and sugaf have increased al a rate of 38 % per annum,
However, the pércentages of production exported were decreased from 80 % in 1987
to 50 % in 1993, This means that currently the domestic consumption has been
increasing.

Inport

The major import agricultural products are the stable foods such as cereal and flour.
The imports have been increasing since 1990 (Tables E.3.3, E.3.4 and Fig. E.3.2).
The imports became 1.5 times of the exports of soybean in 1992, These agriculrural
products, wheat shares a large part of the imponts, are abie to be produced in the
study area. The expansion of wheat production in the arca would contribute in the
saving of foreign currency: ' ' ' .

Market price of main crops

The prices of the main crops in the past 10 years are shown in Table E.3.5. Those
prices were fluctuated considerably during the period. It is likely that th2 prices will
be fluctuated in the future.

The regional econofny has fargely depend on ‘t.h;; production of sdybcan and sugar,
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Considering their price fluctuation, the diversification of agriculture will be necessary
to avoid the risk of their price stagnation.

Sitvation of international market

The demand of cereal and fodder crops is to increase and jnduce the international
market price increase because of the following reasons:

a)  According to USDA (World Agricuttural Supply and Demand Estimate),
period mvenlory rates of cereal and fodder crops in the world have becn
decreasing since 1986,

b) The populauon growth rate in the mlddle of 1980s overtook that of the crop
~ production,

¢) From environmental point of views, regulation of agricultural inputs’ will be
~ strengthened.  Therefore, it is eslimated that the agricultural production will

_ decrease,

d) Due t0 the economic growth of development countries, the consumption of
livestock production will increase. As the result, the demand for fodder crops

will increase.

 Agro-based mduslry

'fhe agro- based mdusmes in the study area are lisied in Table E. 3.6. In the study
area, those industries play an important role not only in economy and cmployment
but also supporting ﬁmnng and poultry development.

‘The processing facilities of the main crops such as edible oil, soybean cake, rice and
sugar, can afford to treat more materials. Especially, the running raie of the canned
{ruits' factories is less than 50 %. Expansion of fruits’ production has a high
potential in the study area. ' ' '

Land Potentiality and_ Land Use
L‘md potcnhalﬂy

The arca by categories and their distribution are shown in Table E.4.1 and Fig. E4.1.
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The land potentiality is divided into the following five categories:

Category Land Classification | iteri

1 11 - HI Land suiied for agﬁculmré

2 v Land margina!ly suited for agﬁCulturc

3 v | Land suited for grazing '

4 V1- Vi - Land marginally suited for grazing -

5 vie Lan&l'unSuiied for any agricultural activily

The land suited for agriculture, category -1, covers 4,431 sq. km that covérs 62 % of
the study arca and the land unsuited for agriculture, category-5, covers 30 % of the
study arca. The calcgory-4 and -5 are mostly distributed along river channels and
have dfainagc problems.

According to Table E.2.2, the annual cropping area is estimated (3 be 2,200 sq. km
and the improved pasture arca to be 1,300 sq. km, which are equivalent to 80 % of
the category-1 area, Therefore, there is still a room to expand an intensive land use

~ such as crop cultivation and improved pasture.

YL.and Use

A land use map has been prepared through the Study Team, based on the LANDSAT,
data in 1992 and 1994, aerial photographs taken in 1995 and field surveys. ‘The

~arcas by land use and the existing land use ase shown in Table £.4.2 and Fig. 7.4,2,

and summary of land use in 1984 and 1993 is shown in Table E.4.3.
Characteristics of the land use
Main findings from the land use map are summarized as follows:

1) The forest distributes mainly in the unarable land arca and along river courses,
that are characterized to have poor drainage conditions. '

2)  The secondary forest distributes also in the unarable land area.

3)  The farming lands of upland crops and sugar cane distribute m'ainAly in the arabl.c,
but flood hazard area. o ' ‘
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4) - The poor drainage area classificd unarable land at San Juan, ete., is partly used
for upland crops by improving of drainage conditions.

5) The low precipitation area, the southern part of the study arca, is mainly used for
grazing.

6) The farming land of sugar cane covers the central part of the study area, in where
sugar cane factories are located.

Land use change .

The land use data for 1993 were adjusted through the study, because the data did not

cover the whole study area and also the land use categoﬁes were different from those
of the data prepared by the study. The land use data for 1984 were estimated based
on the crop planted areas. Major changes in the laiid use are summarized as follows:

D

2)

3) "

4)

5)

The share of each land use by province shows almost no change between 1993
and 1995 except Ichilo Province.

The total agricultural land, including paswre, did not change since 1984,
However, the ratio between the farming lands of crops and pasture changed
largely during the period. The crop planted area was expénded, but the grazing
land decreased. |

Ibanez Province was different from the others. It might be that the area has not
cnough precipitation for crop cultivation.

The forest arcas in the three stages were almost same. It is assumed that the
development of agriceltural land was finished in the study arca by 1984.

The secondary forest areas in 1993 and in 1995 are likeiy corresponding to the
idle land in 1984. It is suggesting that the current secondary forest areas were
once developed, but later abandoned.

Existing land use by _zdne

As results of analysis of the exisu’ng situations; natural and social condition, the area

can be divided into nine zones as shown in Fig. 7.4.3. Flood, soil and agricultural
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structure are given priority for the zoning because these three facters are related each
other and affect the existing land use.-

‘Mein characteristic of zone and main facters for zoning are summerized as follows;

Zone No Main_ Character (Area) Main Facter

Zone-1:  Low precipitation area (Cotoca) " Rainfall '

Zone-2:  Intensive upland field (Okinawa) ' Agﬁcultufal erué:ture Flood
Zone-3:  Sugarcane production arca (Montero) Agricultural structure Flood . -
Zone-4:  Local colony-1 (Minero) Agncultural structure l" lood
Zone-5: New developed upland cr0p area (Chane) Flood _

Zone-6:  Intensive diversified agricultural area Agricultural strucure Flood
Zone-7:  Local colo.ny 2 (Antofagasta) . Agricultural structure Flood
Zone-8:  Grazing area (Buena Vista) Agricultural structure Soil
Zone-9:  Forest area (Sara) S * Soil, Land use

Problem Identification

The questionnaire survey has been conducted by the study tea'm‘i'n order to

 supplement the existing data and to identify problems in the 1gnculluml sector.

Number of the farmers by holding size in 1984 is shown in Table £.5.1 and £.5.2.
The survey results are shown in Table E.5.3. The major fmchngs are summarized as
follows:

Inundation

72 % of the farmers interviewed have experienced flood damages. Those who are
sulfering floods yearly, arc accounting for 93 % of them Average depth and
duration of flooding are 63 ¢cm and 14 days '

The yields of main crops are fluctuate in the past decade, though the consumption of
improved seed, especially soybean and wheat, has been increased rapidly at the same
period. They are shown in Figs. £.5.1 and E.5.2.

The ratio between harvest arcas and seeding aréas of maize, soybean, sorghum and
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cotton, which are intolerant spccies_ to flooding, arc lower than those of the others.

Accordingly the ﬂodds have affected the cfop productivity, the selection of crops and
the corhposilion of agriculture in the study area. In order to stabilize the agricultral
production and to accelerate the agricultural  diversification,  optimum
countermeasures will be urgent.

Disparity of farmers by farm size

‘The farmi income per farm family is much different due to the farm size. There is a

tendency that the smaller farmer yiclds the lower. According to the survey results,
the main reasons are assumed as follows: '

1)  Sclection of the same crops among different farm sizes

There is no difference in selection of crops among different farm sizes. The main
crops are rice, sugarcane and soybean, which are rather advantageous for the large
farmers to get profit. It means that profitable or appropriate selection of crops by
fam: size is required. '

2)  No supporting services for farmers of small scale

Tt seemns that most of the farmers of large scale had an advantage of receiving the
agricultural services such as credit and technical assistance, but most of the farmers
of small scale did not have proper supporting services. The farmers of small scale
applied less agricultural chemicals and less improved seeds than the farmers of large
scale.

3)  Low ratio of organized farmers

The ratio of the farmers who belong to the farmer's organization is 73 % in average.
The organized large scale farmers are 100 %, but the organized small scale farmers
are still low. Itis very important for farmers to belong to the farmer’ s organization in

order to get an appropriate technology or to get bargaining power.

Agricultural diversification

Most of the farmers want to continue the same crop cultivation such as soybean, rice,
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maize and sugarcane. However, there are about 10 % of the farmers that want to
diversify their agricultuce by introducing vegetables and fruits.  Especially those
among the farmers of small scale, have an intention to diversify their agricullure,

For the farmers of small scale, the diversification will be necessary in order to
stabilize and to increase their farm income.

The colonies of San Juan and Okinawa arc accelerating diversification of their
agriculture in order to stabilize the income and to sustain the soil fertility by
introducing fruits and livestock. | ‘

The diversification may be one of the effective countermeasures for sustainable
development of the area.

(4) Low intensity of land use

‘The fallow and idle lands occupied 16 % of the avaitable land. The efficiency of land
utilization, annual cropping area per farm land, is low. The farmers of small scale
cultivated their lands less than 110 %. [t means that the farmers cultivate their farm
Jands only once a year.

(5)  Degradation of soil fertility

Most of the farmers apply insecticide and herbicide,  however, only 15 % of the
farmers apply fertilizer, mainly to seed production. The ratio of the farmers that
apply fertitizer is lower than that of the national average, as shown in Teble E.2.6.

()] Comparison of agricultural situation between the flood prone area and the non-flood
arca '

The main findings are as follows:
1)  The flood prone area is mainly distributed in the northern part of the study area.

2) The non-flood area produced US$ 153 per hectére, but the flood prone area did
only US$ 113 per hectare.

3)  Onthe contrary, crop yield in the flood prone arca was higher.
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4)  Concerning land use, the annual crop area is high in the flood area (56 %) and the
pasturé is high in the non-flood arca (46 %).

5)  The ratio of harvest area to seeding area is higher in the non-flood area.

6)  As to species, the ratio of beef catile is high in the non-flood area (85 %), but
dairy cattle is high in the flood area.

7) The ratio of application of agricultural mpuls such as lmprovcd seeds and
agricultural chemicals, is higher in the flood area.

8 Theratioof drganizcd farmers is higher in the flood area.

9) The farmers in the flood area have a strong desire for diversification of their
. agriculture.

Water shortage in the non-flood area is affecting 1he land use and the productivity
because there is frequent drought damage (o crops in the nen-flood area.

The flood area is characterized as to be more fertile and apply more agricultral input
than the non-flood area. The flood area seems playing a central role in the
agricultural production.

Basic Development Concept
Existing Agricultural policy

The Development Plan of the Department of Santa Cruz was prepared by
CORDECRUZ in 1995. The targets and policies concerned to the agncullure sector

' are snmmanzed as fol!ows

Target

The GDP growth rate of the whole country is set to maintain 5 % level. The main
sectors expecied to contribute to the target are mining, agriculture, livestock, timber
and agroindustry. Inorder to achieve il, environmental conservation and sustainable

development of resources should be duly considered,
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Agriculwral policy

‘The main agricultural policies to achigve the 1argets are as follows:

1)

2)
)
4
5)

6)

7
8)

9)

Enforcement of research and technical extension service to improve  human

resources,

Increment of budget for agricultural rescafch,

lmproveaﬁcnt of sanita& control for crop a'nd. llivicstoc.k,

Improvement of secondary road to secure transportation for agricultural products,
Improvement of agricultural credit for medium and small scale farmers,

Establishment of land policy to guarantee land ownership and prepare land for
tandless farmers,

Management of smuggle,

“Improvement of technical formation to train technicians,

Decentralization of agricultural supporting services,

10) Reforestation in the unarable land to prevent soil degradation,

11} Extending a forest concession for sustainable use of the resourceés. -

Basie Development Concept

The basic development concept for the study is summarized in Fig. E.6.1. The target
is to achieve sustainable development by the execution of oplimum countermeasures.

There are several problems to be overcome in order to achieve sustainable |

development.

Devclopm'ent Plan

Development Plan by Zone

In order 1o stabilize regional economy, the mitigation of flood and drainage problems
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of the area will be indispensable, - At the same time, in order 1o sustain economic
growth, the following measures will be necessary.

- Introduction of appropriate crop rotation to sustain soil fertility.
- Introduction of high productive ¢crops such as fruits to increase famm income,
- Introduclion of water tolerant crops and varieties for inundation area

For implementation of the development plan, improveiment of agriculiural extension
services such as technical extension and credit should be necessary. Especiatly

improvements of technical extension services for small scale farmers are essential,

because they will play an important role for diversification.

Main existing sitwation and the development plan by zone are summarized in Table
E.7.1, and detail of the existing sitation and countermeasurés of agriculture explain

as follows:
Zone-1: Low precipitation area (Cotoca)
1)  Existing Situation

2y

Pasture is dominant in the land use because of low precipilation and sandy soil.
‘The characteristic of agriculture structure is that the area is consisting of small
scale farmers and they run the same agriculture as the large scale farmers, which
need a large fam land to get a certain amount of farm income for continuous

running.

Forest distributes along river courses and in the unarable land.

-Countenneasure

. The disparity of farm income among the farming scales is a problem. Inorder to

improve the farm income among the small scale farmers, a high productive crop
with labor intensive like fruits should be introduced.

The expansion of perennial crops in the area will improving the land use condition
from flood control aspects.

' Legiminous forage tree such as' Leucaena, drought resistance tree, should be
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introduced for increasing Yvestock productivity.

As countermeasures for the shortage of water, drought resistant crop and water
resources development for providing supplemental water during secding stage
should be studied.

Zone-2: Intensive upiand Crop area (Okinav#é)
1)  Existing Situation

2

The dominant land use is upland field. The major crop is soybean, acéounting for
70 % of the crop field. The second is wheéat in winter and the third upland rice in
summer, The crop productivity has been decreasing because of continuous

| _cropping ‘without application of fertilizer.  The yields are stll high in the

Depariment because of its fentile soil. Forest is distributed only along river
courses.

The area plays an important role in the regiohal e&onomy through the agricultural

- production. However, large part of the area is suffering from floods and poor

drainage problems. In order to stabilize the agricultural production of the area, it
should be indispensable to mitigate flood and drainage problems of the area.

Countermeasure

- In order to overcome the degradation of farming conditions, appropriate crop
rotation such as the rotation of leguminous crop and gramineous crop should be
necessary.

- 'The area largely depends on soybean. In order 10 avoid the risk of the price
fluctuation, diversification of the agriculture should be required.

- The diversification of agriculture will likely contribute to sustain a high

agricultural growth rate of the Depariment. o o

Zone-3; Sugarcane production area {Montero)

1)  Existing Situation

The most widespread land use is cropping of sngarcane, because the soil is suited
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* for sugarcane production. Many sugar factories have been established in the zone.
‘The main problems are decreasing of the productivity because of continuous

cropping of sugarcane.

The northern part of the area is suffering from floods and poor drainage problems.
In order to stabilize the agriculral production of the area, it should be
indispensable to mitigate flood and drainage problems of the arca.

Counntenmeasure.

In order to sustain the productivity, appropriate crop rotation should be required.

Zone-4: Local cotony-1 (Minero)

1

2)

Existing Situation

The area consists of small scale farmers, producing rice, soybean and sugarcane.
However, the area is affected by floods from the Rio Pirai and Rio Chane and
tributaries.

Countenneasure

I order to mitigate the flood problems, it will be necessary to introduce water
tolerant variety and crop, because structural measures might not be feasible.

Zone-5: - New developed upland crop area (Chane)

1)

2)

Existing Situation

1t is new developed ficld with fertile soil and the crop preductivity is very high,
but located in the frequent flood hazard area.  The main land use is sugarcane and
upland field and the products are soybean and rice.

Couniermeasure

It will be necessary to introduce flood tolerant varieties and crops, because the
required structural measures will be costly and might not be feasible.

The arca remains high productivity, bul there are the same possibilities of
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decreasing of yicld and soil fertility as the zone-2 and -3. In order to avoid the
problems, appropriate crop rotation, diversification of agriculture and soil
management technology should be introduced.

Zone-6: Intensive diversified agricultural area (San Juan )

-1)

2)

Existing Situation

The agriculture in the area is already diversified, however the area has flood and
poor drainage problems. The main Jand use is upland field, accounting for more
than 79 % of the area.

Countermeasure

By mitigation of such problems, further diversification by expanding pereanial
crops will be possible and accelerate sustainable agriculture.

Zone-T: Local colony-2 (Antofagasta)

1)

Existing Situation

The area is suffering from flood and poor drainage prob:léms; 'In order to stabilize
the area, it should be indispensable 1o mitigate flood and drainage problems of the

arca.

The arca is consisting of small scale farmers,. producing rice in summer and.
soybean in winter. '

"The area needs to promote diversification their agricullure and.

Zonc-B: . Grazing arca {(Buena Vista)

1)

Existing Situation

Most of the area is consisting of grazing land and forest because of low fenile

soil,

The area has no serions flood problems.
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Countermeasure

-Agriculture in the area can not change because most of the arca is unsuited for

crop cultivation. ‘Therefore, improvement of pasture is necessary (o increase
productivity.

Zone-9: . Forest arca (Sara)

1)

2)

Existing Sitvation

The timber resources are going to exhaust in the area because most of uscful
timber already cut.  However, most of the area can not be used for agricultural
aclivity because soil is unsuitable for crop cultivation.

There has no serious flood problems.
Countermeasure

Useful timber tree should be reforested to sustain forest industry in the area. Main
recommended spices for the reforestation are Mara (Swietenia macrophylla),
Roble (Amburana cearensis),Cedro (Cedrela Sp.), Cerebd {(Schizolobium
paraibum) and Ocho6 (Hura crepitans).

Protection Forest along River Course

The forest has an important role for conservation of soil and water resources and

conservation of fauna and flora. The forest area has been decreased by development,

however, it should be conserved from flood mitigation and environmental protection

aspects.

1)

Protection forest along the Rio Grande, Rio Pirai and Rio Yapacani

The Forest Regulation (Art. 15) rules that forest should be protected in the area of
500 m wide along the river. [tis planned that 1 km wide forest on either bank should
be conserved because of flood mitigation and conservation of fauna and flora, as

. proposéd in the Map of Land Use Pian prepared by CORDECRUZ.



7.3

7.4

2)  Protection forest along river course in the tributary area

The Forest Regulation rules - that forest should cover at least 20 m wide around the

Tiver.

Itis planned that 100 m wide forest on either bank should be conserved from flood
mitigation and environmental conservation aspects,  because average natural -
vegetation along the small rivers in the study area is about 100 m on ¢ither river bank
according the land use survey. '

- Agriculture Demonstration Ceater

In Bolivia, there are many areas where have severe limitations for crop cultivation
like San Juan, Of these area, San Juan is the most developed area harmonized with
natural conditions. '

Farmers of the area is well organized and receive enough benefit from the farmer’s
organization. Farm infrastructures in the area are well improved and managed by the
organization, and post harvest such as agro-industry and colleciing system are also

‘organized. Cooperation of Sun Juan, therefore, can be said a mode! of farmers

organization.

According to the questioner survey, most of small scale farmer do not organized and
do not know the importance of organization.

Therefore, it is recommend that agricultural center should be established in San Juan
to understand impornance of organization for small scall farmer as following:

- Management of the organization,

Activities and role of the organization ,
- Distnibution of technical information,

Magement of fam infrastrucutres.

Research on Waler Toleirant Variety

According to the interview survey results, there are many zone where are damaged by

-flood every year; Zone 4, 5 and 7, and these areas are very difficult to improve the

situation.
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Therefore, water tlerant variely is necessary (0 continue agricultural activity in these

arcas.

Most of them grow rice dwing rainy season mainly for s¢lf consumption and most of
farmers leave these ficld fallow. The yield of rice is very low and others are little,

'CIAT has released hxgh yield varictics and has conmbulcd to increase crop

procluctw:ty Howcver water tolerant v'mcly suited for the area is necessary to
improve the situation. [t is recommended that research on appropriate variely for

- severe flood areas should be urged by CIAT.

Land Use Plan

The section summarize the development plan concerning land use mentioned above.
Main changes implementing the proposed plan expect as follows :

1)  The existing forest arca should conserve because the area is not suited for
agricultural land use and it plays important rolcs in flood water retention and

conservation of env:ronment

2) Forestarea along river should widen ; 1 Km on either big river bank and 100 m
on either small river bank, to protect rivers and conserve fauna and flora.

3)  The agricultural land, crop field and grazing, will not changc because the existing
‘areas distribute to the suited area.

4}  Crop planted arca will expand because land _u'se efficient ratio is increased o
flood free arca after the countermeasures. '

5}  Agriculural productioﬁ will be diversified by cxpanding a;ﬁpmprimc technology
and the productivity will also increase to avoid the damage of continuous

cropping.

6) High productive crops such as fruits will expand in flood free area and for small
scale farmer.

Effect on Agriculiure Production

According to the agriculture production in the study area, GRP of the area estimates



about 55 % of agriculture GRP in the department.

In the department, main agriculture productions are soybean, sugarcane and rice,
together sharing 32 % of the departmental agriculture GRP. They also are main crop
in the study area, sharing 89 % of towl planted area, However, their yield is
decreasing and producuon also decrease mthout soybean and the area can not
contribule to the economic growth targctcd by the government if the snruanons are

continue.

Otherwise, the situations such as inundation and supporting survives will be
improved by implementing the project. Especially flood damage will alleviate and
flood free arca will expand.

As a result of the project, the following effects are expected :

1)

2)

3)

4)

5)

Production will expand by increasing productivity ,

High productive crop such as fruits will expand, and it will induce farther

de_vclopmcn! of agro-industry and saving foreign currency,

The ratio of lang use efﬁcmncy, ratio of dabbrc croppmg area, w:ll cxpand then
planted arca will increase,

Expanding appfopriéic crops and lech'ho‘llogy, land produ@ii\}ity will ihcreasé,

Post harvest damage by ﬂood such as deterioration of road condmon will i nnpmve
and factory will be able to gct m'ttcmls Steadlly '

The arca will much contnbulc to the growlh of lhc counuy by achrevmg abovc

1mpr0vemcms
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TABLE E.1.2 CHANGE OF PLANTED

AREA

{Unil : 1,000Ha)
1965 1970 1975 1980 1985 1990 1994
Cotton 35 72 500 249 95 36 190
% 100 um 2 13 3 1 3
Rice 59.1- 514 644 800 730 965
% 8 30 34 28 19 15
Soybean* 08 83 350 630 1723 3310
% b5 19 22 45 §1
Sugarcang** T 623 557 476 480 644
% 330 17 13 10
Wheat 80 130 312 536
% 4 5. 8 8
Maize 700 520 850
% 25 14 13
Total 3.5 67.1 1720 188.0 283.1 380.1 649.4

%:1971 *#:1974
$0urce : CA_O
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60
50
40
30
20
10

1965

(V) ®)
~ 0
[e3) ()]
Ll Ll
Year

-} ————-Cotton

— == Rice
------- Soybean
—----Sugarcane

CHANGE OF PLANTED AREA
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TABLE E.2.1 MAIN CROP PRODUCTION IN SANTA CRUZ

83/34 8485 85/36 86/87 §7/38 88789 §9/90 9%0/91 9192 9293 91/94
Cotton fiber
ha 5,741 0478 10831 7.463 9,710 1,215 3,555 16,523 26,000 11,400 19,000
qqfha 8.99 7.0t 1.65 £38 726 13.52 12.0‘? 11.20 510 14.67 10.00
qq 51,607 66462 B2876 62514 70506 16425 41,145 185058 133640 167,237
Cotton seed
ha 5,14t 9,478 10,831 7,600 9,400 1,200 3500 16500 26,000 11,799 19,000
t/ha 9.63 1.04 0.87 0.30 0.80 0.67 0.65 0.60 0.50 _ 0719 0.70
t 3617 9573 9423 6,080 7520 804 2,215 0900 13,000 9,336 133,000
Rice S :
ha 60,000 80,000 32,000 50,000 65000 58,500 73,000 73000 73,000 85717 96500
Vha 21 2n 2.67 268 211 229 250 2.50 293 1.90 2.00
t 126,600 - 163,800 98,790 134,000 137,150 §33,965 182,500 182,500 213890 162862 193,000
Maize . R
ha 50,000 70,000 45000 232000 37,500 35000 52000 40,000 80,000 83000 85,000
t/ha 2.05 220 2.30 2.30 207 2.50 1.10 3.60 2.16 .60 318
t 102,500 - 154,000 13500 73,600 71,625 87,500 57,200 144000 172800 298800 270,300
Wheat ‘ o
ha 9,000 . 12,960 10,000 6,500 4,000 13,316 30,219 136,614 63614 35,115 53,550
tha 1.00 - 1.00 047 1.15 0.87 0.81 1.61 132 152 - 096 141
t 9,000 12,960 4,741 7500 3,500 10,864 48951 48400 95,514 33590 75,505
Frejol ' '
ha 3,000 5000 400 670 - 800 1,500 7880 18,000 8,000 4,500 5,000
tha 1.20 1.20 1.25 1.20 120 1.20 1.20 0.70 0.70 0.80 0.76
t 3,600 6,000 5,000 804 950 1800 945 12,600 5,600 3,600 3,800
Sun flower .
ha 40 80 350 10217 21,500 20,155 - 23001 60,000
tha 060 0.80 0.80 116 1.37 1.27 1.22 0.96
t 24 64 280 11,870 29500 25572 28055 57,600
Soy bean (W) : : :
ha 14000 12000 12,358 12,500 20,000 30,000 32334 45000 27,600 65230 89,000
t/ha 1.00 1.01 118 1.01 070 150 1.69 1.60 2.1 1.50 1.50
t 14,000 12,120 14,579 12,600 © 14,000 45000 54,781 72000 58209 97847 133,500
Soy bean(S) . : . ' .
ha 36316 51,000 50,800 53,878 60,000 110,000 140,000 150,000 164,920 174923 242,000
t/ha 2.10 1,70 2.50 1.71 2.00 220 1.29 2.13 1.52 2.38 2.45
t 76,255 86,790 127,000 92,200 120,000 242,000 180,000 320,000 250,367 415,508 592,900
Sugar cane . T
ha 47,727 47,624 42000 40,000 40,000 38435 47995 70000 64,000 64354 64,354
tha 37.48 33.18 24.61 2.4 3378 3545 44,16 45.00 40.00 3073 28.66
+ 1,788,808 1,580,164 1,033,620 1,289,600 1,351,200 1,362,521 2,119.459 3,150,000 2,560,000 1977415 1844214
Sorghum _ C : : ‘ : '
ha 6,000 17000 12,000 6,000, 10,50¢ 15,360 24,000 14,500 15000 35000 23,500
ttha - 3.00 3.50 390 300 300 2.50 1.50 3.20 2.80 219 2.07
{ 1,800 59500 46800 18,000 . 31,500 38400 36000 46400 42000 97,650 48,645
Total ha 237,525 314,540 . 231,220 216,651 256,990 - 304876 424,700 501,637 568,289 594070 756,904
Source: CAQ :



TABLE E.2.2 MAIN CROP PRODUCTION
) INTHE STUDY AREA

89/90 9051 9192 9293 9394
Cotton fiber 1) ha - : 1,025 898 5,090

qa/ha ' - 10.82 7.37 11.06
oqq T 1,091 6618 56281
Cotionseed 1)  ha 1,025 - 898 - 5,090
tha 0.58 0.51 0.51
oy _ 590 458 2,589
" Rice 2) . . ha C O US0000  TLTIT MS00 69350
Vha 293 1.90 200 2.00
( 146,500 136,262 149000 138,700
Maize 3)  ha ' 7,900 7900 11900 .
tha 3.70 327 3.60
. 1 o 29230 25833 42,830 '
Wheat 4) ha 10684 7084 10,192 4600 9,500 -
\ tha -~ 162 1.57 1.53 1.80 1.95
t 17343 11089 15642 8,280 18,525
Sunfiower 4) © ha 2,960 3,670 8,250
' | ¢/ha B 1.08 149 1.09
t 3208 5483 9,001
Soybean - ha 31,579 42,820 24,003 63643 88,000
tha 169 160 . 214 st 150
L 53369 68,512 51366 96,073 132,000 S 5
Soybean(S) 4)  ha 46477 44450 46535 42057 51265
gha 127 213 152 222 237 -

1 59026 94679 70733 93435 135491
Tolal Soybean 4)  ha 78,056 87,270 70,538 105700 145265

vha 144 187 173 179 184

t 112394 163,191 122,100 189,500 267491

Sugarcane 5)  ha 47,994 69999 - 57,052 57468 57468
Wha 4406 4500 4000 - 3073 - 2866

¢ 2119420 3,149,960 2,286,080 - 1,765,995 < 1,647,036
ToatPlanted Area ha 158,739 201,506 221,800 254,734 306,823

Source: 1) ADEPA 2) FENCA 3) PROMASOR 4) ANAPO 5) OTAl



TABLE E.2.3 MAIN INDEX OF CROP PRODUCTION

IN SANTA CRUZ
Average Annual Groth Rate Planted Area
90 - 94 Ratio Ralio
Area Production Yieald 89/90 93/94
_ - % % % % . %
Soybean (W) 588 249 29 . 7.6 11.8
Soybean (S) 14.7 34.7 17.4 330 320
Total Soybean 177 32.6 1.3 40.6 437
Sugarcane 76 -34 -102 113 8.5
- Maize 13.1 47.4 304 122 112
Rice 7.2 1.4 -5.4 172 127
Cotton 52.0 46.6 -4.6 0.8 2.5
Sorghum -0.5 78 84 5.7 3.1
Wheat 154 114 33 71 7.1
Frejol C-107  -204 -10.8 1.9 0.7
Total 15.5 '

Sourcé : CAQ

TABLE E.2.4 MAININDEX OF CROP.PRODUCTION
IN THE STUDY AREA (1990-94)}

Average Annuval Growth Rate Area  Share of STC in 93/94

Asea Production  Yield 94 Area  Yield Production

2 | % . % % % % % %
Soybean(W) 1). 29.2 25.4 29 29 99 100 99
Soybean(S) 1) 54 23.1 16.8 19 10 97 23
Total Soybean 1) 16.8 24.2 6.3 47 44 84 37
Sugarcane 2) 4.6 61 -102 19 39 100 89
Maize 3) * 22.7 210 1.4 4 14 113 16
Riced) ** 11.5 .18 120 23 100 100 72
Cotlon 5) * 122.8 125.3 1.1 2 27 11 30
Total 44.0

Source: 1) ANAPO 2) OTAI 3) PROMASOR 4) FENCA 5) ADEPA
% 1991/92- 9394 **:1990/91 - 93/94



TABLEE.25 CONSUMPTION OF IMPROVED

SEED IN SANTA CRUZ
N {Unit: Ton)

Soybean Wheat . Maize Kidney bear  Rice
1987 4,333 379 655 2 653
1988 - 7,942 522 . 479 19 268
1989 11,196 605 - 425 21 270
1990 . 11,824 2,070 393 144 - 96
1991 12,030 2,030 861 . 665 1S
1992 12,825 . 4552 151 398 775
1993 14,006 4,120 821 58 394

Source : Annual Estadislico del Sector rural 1994

TABLE E.2.6 RATIO OFF E.RTILI‘ZER APPLICATION AREA

- TO PLANTED AREA (89/90)
Cereals Industrial ‘Crop Fruits Horticulture Tuber
SantaCruz  Ha 5,699 28,046 49 13,276 4,094
% 3.2 11.9 9.8 316 2.8
Bolivia Ha 124,770 29,449 3,652 38,694 129,823
% 190 139 46.6, 00 . 694
Soybean Maize Rice Sugarcanc Wheat
Santa Cruz Ha 22,592 209 1,923 5,453 3,567
% 166 0.1 1.8 8.6 42
Bolivia Ha 23,343 68,533 2072 5,453 - 26,216
% 163 26,7 . 1.9 2.9 31.2 -

Source : Annual Estadistico del Sector rural 1994



TABLE E.2,7 LIVESTOCK PRODUCTION IN SANTA CRUZ .

{ Number of Slughtered Head)

- 1989 1990 1991 1992 1993  Study Arca
Bovine _ _ '
head = 144,993 130,631~ 136,610 139,583 146,444
_ L 20,780 33,670 35,640 24,357 26,489
Pork : _
head 35,299 29,612 33,841 36,850 39,039 31,231
t 2,093 1,857 2,126 2,294 2,495 1,996 1)
Chicken _
head 5,054,000 7,153,582 7,889,393 6,717,915 12,528,391 642,950
St 5,750 7,154 7,889 11,386 22,551 2)
Chickin (Egg) : : ' ‘
: 535500 731,000 1,170,875 1,095,140 1,027,981 516,850
t 1,071 1,462 2,342 2,190 2,056 2)
L,0OGund 153,950 268,734 360,258 373,510 356,958
Milk
Head 55,556 62,659 66,484 66,680 67,324
1,000 1

78,041 83,232 90,469 93,844 102,669 49,500 3)
Source: CAO 1) ADEPOR 2) ADA 3) ADEPLE .

TABLE E.2.8 NUMBER OF CATTLE IN SANTA CRUZ

AND STUDY AREA
. {Unt;:Head)
Santa Cruz Study 1)
1989 1990 1991 1992 1993 Area

1,344,267 1,353,072 1,369,986 1,408,960 1,365,801 400,000

Source : Bolivia Anvario Estadisiico del Sector Rural 1994
1) FEGASACRUS : .



TABLE E.3.1 SHARE OF MAIN CROP IN VALUE OF EXPORT
_ , - {Unit: 1,000 USS)
1984 1985 - 1986 1987 © 1988 ° 1989 1990 1991 1992 1993

Sugar 6,649 1,765 4,853 8,565 - . 6,292 19,287 ° 31,710 30,807 25,261 18485
% 0.9 0.3 63 15 i1 24 3.4 36 3.5 25
Cotton 0 t 0 UL ¢ -0 0 13,061 6,533 10,330

% 0.0 0.0 0.0 00 0.0 0.0 0.0 LS 09 1.4
Soyhean 1,527 5309 18,741 19,204 20,233 54,280 48,168 : 69,324 ' 51,504 68916

% 02 . 03 2.9 34 34 .. 66 - 52 8.2 7.2 a1
Share % 1.1 1.1 37 4.9 44 9.0 8.6 113 1.7 130
Source : Bolivia Anuario Estadistico det Sector Rural

"TABLE E.3.2 EXPORT OF MAIN CROP PRODUCTS IN VOLUME

_ ‘ (Unit: 1,000T)
1984 1985 1986 1987 1988 1989 1950 1991 . . 1992 1993
Sugar . 190 6.0 175 351 223 - 425 75.5 - 804 72.6 387
Cotten 0.0 00 00 0.0 00. .00 - 00 3.0 6.9 6.3

Soybean 12.5 283 791 843 722 2011 184.0 27’),9 . 2187 2606
Source : Bolivia Anuario Estadistico del Sector Rural :

300.0
250.0 | R A
200.0 | o
= | L —— Sugar
§ 1500 | S ———-Cotton
1000 | S - | DR s Soybean
50.0
0.0 1. 1 L
<0 (ue) o0 (o0 o o [0} ') o3 Pe)]
N (0] o (o) (o) (o)) (4)) & o )

Source : Bolivia Anuario Estadistico del Scctor Rural
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TABLE E.3.3 IMPORT OI' MAIN AGRICULTURAL
PRODUCTS IN VALUE
L (Unit ; 1,000 US$) '
R 1988 - 1989 1990 - 199] 1992
Cereals- ~ 20,775 26,568 23,706 32,170 39,642
Flours 13,562 33,701 25,765 27,358 39,311
Edible oil 4,532 7961 3,750 3920 8,266
Milk, egg 4,991 1,775 - 4341 9,650 9,318

Tabaco 3,147 3,375 27709 4,032 2,245
Sub-Total 47,006 83,380 60,270 77,129 98,781
Share* (%) 8.0 -~ 134 8.6 7.8 8.0

*: Sub-Total / Total Value X 100
Source : Bolivia Anuario Estadistico del Sector Rural 1994

TABLE E.3.4 IMPORT OF MAIN AGRICULTURAL
PRODUCTS IN YOLUME
, (Unit : 1,000 Ton)
1988 1939 1990 1991 1992

Cercals 1348 1532 993 1784 2544
Flours 63.1 118.9 63.6 764 1310
Edible oil 6.6 7.7 3.8 3.7 10.2
Milk, egg 50 9.4 3.7 0.5 9.6
Tabaco i1 08 0.5 1.3 0.5

- Source : Bolivia Anuario Estadistico del Sector Rural 1994

300.0 ;

250.0 |

200.0 Cereals
5 ———-Flours
& BPO0E —~ . 7 | |- Edible off

100.0 —-—--Milk, egg

—--—-Tabaco
S0.0
0.0 u‘"—hmf"'""‘-—k-szwuacryr--“-r—J

1988 1989 © 1990 1991 1992

Year

Source : Bolivia Anuario Estadistico del Sector Rural 1994
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TABLE E.3.5 PRICE OF MAIN CROPS BY YEAR

: L ~ - (Unig: US$/T)
84/85 B85/86 86/87 87/88 88/89 89/90 90/91 91,92 92/93 93/94
Colton* 153 548 580 .650 700 600 621 474 626 740
Rice 2238 2072 11380 1708 1704 159.0 1600 2548 1420 1724
Maiz %44 1120 1474 1218 1171 948 1080 1152 917 1084
Wheat 1750 1600 1640 1900 2000 180.0 1750 180.0 180.0 - 175
Soybean 146.0 1300 123.0 17220 190.0 1506 160.0 1370 155.0 160.0
Source: Guia Rural 95
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- TABLEE4.i LANDPOTENTIALITY ,
{(Unit : Km2) -

~ Class Andres Warnes  Sara  Ichilo  Obispo  Total
Ibanez Santistevan =
- 1H 408.8 1,392.0 740.2 1,003.0 887.0 .4,431.0
% 66.5 64.4 62.0 64.7 33.5 61.8
v 154 1973 1613 84.3 00 4983
E % 12.3 8.2 13.6 54 00 - 70
A4 65.3 4354 1565 1290 85.6 871.8
% 10.6 20.1 13.2 8.3 5.2 122
VI-VII . 655 1563 1206 3256 1564 8244
% 10.7 7.2 - 102 210 9.4 115
VIH - 00 00 34 @ 81 - 0.0 11.5 -
% 00 - 00 0.3 05 00 02
Unknown 0.0 0.0 0.0 0.0 5300 5300
% 0.0 00 0.0 0.0 31.9 14
Total 6150 2,161.0 1,182.0 1,550.0 1,659.0 7,167.0 :

% 1000 1000 1000 1000 1000 1000 .

Source : CORDECRUZ



W

TABLE E4.2 EXISTING LAND USE IN 1995

(Unit:Km2)
Andre  Warnes Sara Ichiro  Obispo Total
1banez ‘ Santistevan
Upland ficld 134 801 202 472 130 1,738
i 22 37 17 30 8 25
Sugar cane 49 449 11 0 667 1,176
: ' 3 21 1 0 40 15
Pasture 235 444 2066 339 337 1,621
. 38 21 .23 22 20 23
Primary Forest - 34 218 430 410 398- 1,490
S 6 10 36 26 24 21
Secondary Forest 116 241 257 315 89 1,017
: S 19 11 22 20 5 15
Swamp Forest 0 2 0 3 0 5
: 0 0 0 0 0. ¢
Idle Land 0 0 1 0 9 10
L 0 0 0. ) | P
Urban. 47 6 8 4 14 78
‘ 8 0 1 0 1 1
River /Lake 0 1 Y 6 17 . 30
3 -0 0 1 0 1 0
“Total - 615 2,161 1,182 1,556 @ 1,659 7,167
- 100 100 100 100 100 100
Source : Study Team -
TABLE E.4.3 SUMMERY OF LAND USE IN 1995, 1993 AND 1984
Land use Andres Warnes Sara  Ichilo  Obispo  Total
Ibanez - Santistevan
‘ - 1995 (%) o -
Agricutture - . 30 58 18 30 48 40
Pasture - 38 21 23 22 20 23
Forest 6 10 36 27 24 21
Secondary Forest 19 11 22 20 5 15
Idle 0 0 0 0 1 0
Other . 8. 0 1 1 2 2
1993 (%) 1) -
Agriculture Y 79 26 27 55 54
Forest 29 21 74 73 14 38
Other 0 0 0 0 32 8
. 1984 (%) 2) ‘ '
Agriculture 34 36 15 20 23 25
Pasiure 20 . 38 45 18 38 32
Forest. 38 20 21 33 14 23
Idle land 6 4 17 29 23 15
Other 2 2 2 1 1 2

Source : 1) CORDECRUZ 2) Anuario Estadistico del Sector Rural 1994
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TABLE E.5.3 RESULT OF INTERVIEWED SURYEY BY FARM SIZE

1) Number of the Interviewed Farmer by Parentage

Parentage Bolivian Japancse Others  Total
No. of Farm Family 49 18 9 76
‘ - % 64 24 12 100

2) Number of the Interviewed Farmer by Province

Province lbanez Warnes Sara Ichilo Santistevan  Total
No. of Farm Family 14 25 12 7 i8 16
' % 18 33 16 9 24 100
- Area % © 9 30 16 22 23 100

E-41-



3) Resulis of Agricultural Situation

Farm Size Ha 20> - 21~50 51~100 101 ~500 501 < -Average Total
No. of Farm Family 15 16 10 25 10 76
% 18 33 16 9 24 100
No. of Farm Family ' _
Living in Farm 1t 16 10 25 10 57
% 73 C 94 70 76 50 75
Number of Person per Family 4.6 55 - 5.9 5.2 5.8 53
Land Tenure Ha 13.0 354 80.5 2342 8970 215.7
Farm Income US$/Yea 723 4,005 8,651 24,365 57,000 21,508
$/Ha 56 113 - 107 - 104 64 99.7
Employee for Agricultural Activity
No. of Employer per ‘ : C
Farm Family - ' 1.1 1.1 0.8 4.2 10.0 1.5
No. of Employer / 100 Ha - 82 3.2 L0 1.8 1.1 1.5
Wage per Month Bs 428 433 - 431 464 513 478
Land Use
Annual Crop Ha 44.5 389 58.6 54.8 54.1 54.06
Perennial Crop Ha 11 28 0.3 0.4 2.5 1.6
Pasture Ha 317 264 23.1 200 245 229
Fallow Ha 17.3 16.4 14.0 15.6 9.9 12.5
Idic Ha 54 13.5 4.0 6.7 1.1 3.8
Other Ha 0.0 2.0 0.0 25 7.9 5.1
Method of I.and Clearing
By Bulldozer % 82.9 66.1 88.2 77.8 86.8 82.9
Others % 17.9 33.9 11.8 22.2 132 171
Planted Area by Crop :
Soybcan % 4.4 24.8 58.9 52.6 574 54.6
Rice % 340 18.1 21.7 279 23.8 25.1
Sugar Cane % 520 29.0 8.7 7.4 11.0 100
Wheat %o 0.0 4.2 0.0 5.6 29 3.7
Maize % 6.6 18.0 0.3 27 23 26
Sorghum % 0.0 1.7 3.1 2.8 1.5 2.0
Cotton % 0.0 0.0 0.0 1.0 15 1.2
Total % 97.0 95.8 92.7 100.0 1000 99.2




Faom Size_ W 205 31~50 51~100 101~300 301< _Average Totl

Yield by Crop
Soybean Ton/Ha 20 1.4 29 1.8 2.1 2.0
Rice Ton/Ha 2.9 2.6 3.7 3.5 3.8 3.7
Sugar Cane Ton/Ha 43.5 29.7 30.3 41.0 64.4 53.8
Wheat ‘ Ton/Ha 1.0 2.0 20 20
Maize Ton/Ha 90 21 20 1.7 3.0 24
Sorghum : Tonfila - 2.3 0.9 3.6 34 33
Cotton Ton/Ha o 0.7 0.6 07
Ratio of Harvested Area to Seeding Area
Total . - % 94 8% - 89 95 88 91
Soybean : % - - 100 71 - 94 94 85 88
Rice % 84 93 64 96 95 04
Sugar Cane . % 100 100 100 100 95 97
Wheat % 100 100 100 100
Maize % 100 82 100 73 4 75
Sorghum % - 100 98 97 70 86
- Cotton % ‘ ‘ 88 90 89
Efficiency of Land Utilization( Area of Annual Crop / Planted Area ) S
_ : %o 105 104 - 109 127 141 132
Diffusion of Improved Seed :
Total % 20 53 50 67 100 57
Soybean % 0 50 100 64 89 70
Rice % 25 0 25 50 100 42
Sugar Canc % 0 25 0 0 0 4
Wheat % : 100 50 100 .75
Maize- % 0 38 100 50 67 70
Diffusion of Agricultural Input
Fertilizer % 0 7 0 21 44 15
Insecticide % 33 80 50 67 100 69
Herbicide : % 70 86 70 92 100 85
% Fungicide % 0 4 20 29 78 26




Farm Stze TTTHA 20> 21~50 51~ 100 101~300 501< Average Toml

Marketing
Sell to
Soybean _ o
Wholesaler % 0 50 - 100 39 56 - 48
Retailer % 0 . 25 0 -0 0 3
Cooperative % 100 o . 0 . 46 44 38
Others %o .0 25 0 - 15 0 - 10
Farm Gate Price -  §/T 160 153 150 . 153 152 153
Rice L A :
Wholesaler Y% - 75 80 75 60 80 70
Retailer Y% .25 20 0 13 0 12
Cooperative : % : 0 0 0 - 20 20 12
Others % -0 0 25 7 0 - 6
Farm Gate Price . /T - 118 122 . 118 24 126 123 -
Sugar Cane - : o ‘ o
Wholesaler - % 100 100 100 80 160 93
Retailer . % 0 0 0 0 0 0
Cooperative % 0 < 0 N () -0 0 0
Others % 0 0 0 20 0 0
Farm Gate Price $/1 18 16 12 i5 19 16
Maize . ; ; - .
Wholesaler Yo 100 25 - 100 50 33 50
Retailer % 0 75 0 25 0 29 -
Cooperative % ] 0 0 25 67 - 21
Others - % 0 0 0 0 0 0
Farm Gate Price $r .09 106 96 100 90

Agricultural Machinery S R
Plowing by Tractor % 47 87 100 100 100 86
Plowing by -
Reatal Tractor % - n 54 44 8 0 29
Reatal Fee $/ha 115.0 43.3 - 51.3 750 62,8 .
Number of Holding
Traclor No /P 0.3 0.5 0.6 1.6 3.0 1.3
Combine No./E 0.0 0.0 0.1 04 1.2 0.3
"rack No./IF .01 0.2 0.2 0.1 0.3
Light Truck No./F 0.1 0.2 0.5 09 1.2 0.6
Iron Plough No./F 02 0.3 0.5 0.7 1.2 0.6
Harrow No./[F 0.1 0.2 (1 1.0 1.4 0.7
Sower No./F 0.1 0.1 0.2 0.7 i.5 Q.5
Pulverizer No./F 0.0 0.0 0.2 1.0 1.6 0.6
Sprinkler No./FF 0.0 0.0 0.0 0.0 0.0 ¢.0
Pumping Equipment  No./F 0.0 0.1 0.2 04 03 0.2
Leveller No./F 0.0 0.0 0.0 0.2 0.1 0.1




Farm Size - o Ha = 20> '21~50 51~100 101~500 501 < Average Total

Application of Irrigation'

Yes % 0 6 0 24 10 11
No - : % - 100 94 100 76 50 89
Irrigated Crop
Rice % 0 100 0 86 100 - 89
Soybean % - 0 0 0 14 0 11
Demand of Irrigation ‘ _ - -
Yes % - 80 71 60 64 60 68
No - ‘

_ . P 20 29 40 36 40 32
Desired to Cultivate with Irrigation - '
~ Rice Soybean Sugarcanc Maize  Veg.  Fruits

: % 31.6 16.5 11.4 10.1 8.9 7.6

Having Problem of Drainage :
@ Yes % 67 69 80 76 90 75
No % 33 31 20 24 10 25

Desired to Cultivate after Improving the Problem’
: Soybean Rice Maize Sugarcane Pasture  Fruits

% 23 20 19 12 5 4
Livestock ' '
Cow - ‘
Number of per Area of Pasture _ - :
Head/Ha 22 36 10 1.3 09 11
Composition of Variety
For Meet % 23 24 70 77 68 64
For Milk % 35 13 24 17 18 18
For Both % 42 64 6 6 14 18
Number of Selling per Year : ‘
" : Head/F 1.6 33 3.4 15.5 39.0 1.7
Selling to '
Wholesaler ' % 0 50 50 38 33 35
Retailer % 100 50 50 63 61 65
Supporting Service -

Technical Extension Service
Taking a Extension Service -
Yes % 7 33 40 56 90 44

No : % 93 67 60 44 10 - 56
Organization Taking the Service '

Private : % 0 50 100 31 29 38
Cooperative’ % ¢ 50 0 - 62 43 50
Other % 100 0 0 8 29 13
Demand of Extension Service

Yes : % 9 55 67 68 100 59
No %o 01 46 33 32 0 41
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FarmSize . Ha 20> 21~50 51~100 101 ~500 501< Average Total
Credil - e =

Having Agricultural Credit = : g

Yes % i3 - 38 - 60 68 90 53

No % 87 63 40 32 10 47

Organization ' :

Bank % - 50 50 - 50 40 22 40

Cooperative % 0 17 33 40 4 - 34

Others % - 50 . 33 17 20 33 2

Amount $/F - 850 9,348 16,250 33,889 60,800 28,398

Intersect’ %/ Year 9.5 9.5 108 - 12 1.6 112
Membership of Agricultural Organization _ :

Yes : % 57 73 50 80 100 73

No % 43 27 50 20 o 27
Flood : : : : E %

Damage of Flood : ,- o

Yes % 77 63 . 90 . 67 78 72

No . % 23 37 10 33 22 28

Frequency of Flood _ :

Annually - % 100 100 67 - 94 100 03

Puration of InundationDay/Year 7.9 20.5 20.8 9.9 16.1 14.2

Depth of Inundation Cm 66 64 61 55 89 63

Desired to Cultivate after Improving the Problem ;
Maize Soybean  Rice Sugarcane Friits  Pasture

. % 234 22 19.6 10.3 4.7 37
Living Condition , L
Water Supply - ‘ : TR
Aqueduct % 20 19 40 28, 20 25 .
Well . % 27 25 30 44 80 40
River % 0 6.3 10 0 0 3 '
Other ) % .53 50 20 28 0 33
Distribution of Electricity - S
Yes % 50 40 60 75 9 - 63 -
No % 50 60 40 25 10 37
Type of Toilet S : o
Sewerage System % 0 0 10 12 0 5
Septic Well _ % 40 S0 20 56 70 49
Latring % 40 19 60 28 . 30 . .33

No Toilet % 20 31 10 4 0o 13
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Problem for Agriculture .
Productivity % 14 15 13 13 14 4
Water Shortage % 9 8 16 10 12 11
Farm Size % 13 15 16 13 16 14
Technical Assistance % 14 18 13 14 16 15
Credit % 14 10 13 16 16 14
Improved Seed % 1 7 9 6 4 7
Price of Production % 13 14 14 14 14 14
Transportation % 13 14 7 13 16 12
Desire to Cultivate in the Fulure
- Ranking
i Maize  Rice Soybean Soybean Soybean Soybean
% 36 21 32 24 26 20
2 Rice  Maize  Rice Rice  Rice  Rice
% 15 18 18 20 22 19
3 Cassava Soybean Maize  Fruits  Fruits, Maize
% 15 18 14 12 13 18
4 . Veg. Sugarcane Veg. Maze = Maize  Fruits
% 9 12 7 12 9 8
5 Fruits  Veg, Fruits  SugarcaneSugarcaneSugarcane
% 9 9 4 8 9 8
Reason to Select above Crops '
Profitability % 55 47 41 69 43 54
Technological Aspect % 36 32 53 21 43 35
Others % 9 21 6 10 14 12
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4) Comparison of Agricultural Situation

Between Flo‘"odcd and Nonflobded Area

Flroodcd Non-Flooded Total

No. of farm family . 35 20
Ratio of Farm Family Living in Farm (%) 76 70
- Number of Persoris per Family 56 4.8
Ratio of Farm Family by Province (%) & : e
Ibancz 31 69 . 100 ¢ -
Warnes 72 28 100
Sara 92 § . . 100
~ lIchiro . ‘ _ 86 4 100
Sanstistevan 89 B 100
Farm Income ; . S %
US$/Family/Year . 20,827 21,000
US$/Total Ha . 88 125
US$/Planted Area : 113 153
Land Tenure per Family S 237 168 -
Land Use (%) '
Anmual Crop : 59 32
Perennial Crop : ' t 3
Pasture 17 46
Fallow E , 4 7
Idle 3 9
Other 6 2
Tolal 100 100
Planted Arca by Crop (%)
Soybean 56 4]
Rice 25 29
Sugar Cane 9 19
Maize 2 7
Yield (T/Ha)
Soybean 2.0 1.9
Rice 37 3.1
Sugar Cane 59.5 39.3
Maize 23 3.1
Ratio of Harvested Area to Seeding Area (%)
Soybean %0 53
Rice 95 84
Sugar Cane 96 100
Maize 76 74
Livestock
No. of Caitle
Beef Catile 47 85 -
Cattle for bolh Object ' 27 6
Dairy Cattle 26 8
Head per Hectare 1.0 1.3




Flooded

Using of Agricultural Input (%)
linproved Seed '
Fertilizer
Insecticidal
Herbicide _
Fungicide, o

Having Problem of Drainage (%)

Yes
No ;

Organized Farmer (%)

Fanner Receiving Credit

Farmer Receiving Technical Extension

Desize to Cultivate in the Future (%) -
~ Ranking

; ]

- (%)

2

(%)

3

(%)

4

(%}
5

58 50
{7 7
75 53
86 - 87
30 13
89 20
I 80
76 68
56 - 45
49 S 32
Soybean Maize
203 216
Rice Soybean
19.5 18.9
Maize Rice
{712 16.2
Fruits Sorghum
10.2 10.8
Sugar Cine Wheat
8.6 5.4

(%)
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FIG. E.5.2 CONSUMPTION OF IMPROVED SEED IN SANTA CRUZ

Source : Guia Roral 95
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