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I'AlUr 1. Sununary and Recoliuendations3 

A. Face Sheet 

B. Recommendations 

rPursuant to the nnalysis contained in this Project aper, - the Mission 
a grant in the amount of $495,000 to therecommends that AID authorize 

of Polivin for use by the Bolivian Institute of Agricultural(kovcrnment 
be utilized to support basic agronomicTechnolog~y (1BTA). The fands would 

research which would facilitate the participation of the small farm sub­

sector in the a,,ricultural development of Bolivia's north central Oriente.
 

C. 1'escription of the Project 

1. nrantee and Implementing Agency
 

The Grantee will be the (lovernment of Bolivia (GOB). The Bolivian
 

li,'titute of Airicultural Technology (IBTA), a semi-autonomous agency of 
Rural Affairs (!MACA) which is responsibleLth -.inistry of Algriculture and 

for th(- coordinttion of all research and extension activities in Bolivia, will
 

the Project coordinator and implementing agency. The Development
serve as 
Y1 of and Pando will collaborate with IBTA.'PPori~'o1 at 'epartments Teni 

of theboth snbstantively and financially in the establishment and activities 

rsearch stations which will receive Project assistance. 

?. Amount of Assistance 

AI'-;rant Funds 
GOP Contribution 

$455,ooo 
$260,000 

(50%) 
(27%) 

Tevelopi:ent rorporations 
:3rmall Fnrmer Contribution 

$210,000 
$ 20,000 

(21%) 
( 2%) 

2. Iunuriary I escription of Project 

The Project will consist of assistance to the GOB for the research 

of appropriate crop and livestock technologies for integration into small 

rystems in t'he north central Oriente. In terms of organization, thefanr 
IBTA, the 1evelopment Corporations)ject will involve a joint effort among 

USAID. AID funds will finance tech­of the ]'epartments of Beni and Pando and 
nical assistance, research equipment, training, vehicles, and communications 

activities will focus on the investigation and identi­c'Inipiiient. Research 
fication of crop and livestock technologies suitable for incorporation into
 

Research activities
small farm production systems in the Project area. 


will he carried out on three research stations, and about fifty small farms
 

representative of the various ecological regions in the Project area.
 

Research results will assist the GOP in planning for the development of this 

sparsely populated area which has significant agricultural potential) and 

w-ich will. be connected to the major markets of Bolivia by reliable road 

transDortetion within the next five years, according to current plans. 



The Project's tar:-et group will be the small farmer of the northcentral Orlente. 
 Initially, the Project's direct beneficiaries will be
limited to the estimated !0 to '0 small farmer participants in the applied
research program. Ultimately, research results may be extended to the
estimated ")5,000 small farmers already in the area, and to a large number

of incoming campesino settlers from more densely populated areas 
in the
 
hirilands and valleys. 

It is aniticipated that the Project will contribute to the long-term

development of thu north central Oriente not only through the provision of
av'ronomic data, wich is vital to develcpment planning, but also through thedevelopment of a continuing capability for research and extension in appro­
priate small farm technologies.
 

1'. .umriary Findinfgs
 

The Project 
'omiittee has determined that the proposed activities are
teeihnically and financially feasible for completion within the Project's

disbursement period. Research activities will be carefully planned by
Iil'A and the loni 
-term Advisor on the basis of an assessment of small farm
production syste,,!s and constraints currently faced by small farmers. 
Constant
(o,,tact with small farmers through on-farm experiments is expected to main­
tain the relevan-e of research activities to small farm constraints and pro­
d .tion possibilities. The implementing agency is believed to have the
r"pacity to direct ind coordinate research activities. There appear to be
 
ro 
 fin,:ncial constraints to prevent the GOB and the participating depart­
,0nt,.al I vclopme:.t Corporations from providing the2 funding required fortPro,,i
:t iwplc2m,ntatio.(n.
 

,i,the hasis of t-he i:alysis contained in this Project Paper, the USAIDIi.'or to 1olivl. concluaes that the Project is technically, economically
atrid 
 firnancially sound, and will contribute to small farmer participation

in th(e developeat of the north central Oriente. 

I ( Project Approval
Conditions of 

T'b conditions of Project approval are discussed in Section V. F., 
and
will be met prior to the signiri of the Project Agreement scheduled for no 
later than September 30, 1976. 

Project Paper Committee 

Helen ','oos, IRDP, Project Manager 
Pou: las line. PR, Project Coordinator
 
Richard Archie, PR 
Tom -'allon, CON
 

Irafted by: Helen Soos and Douglas Kline 



PART II. PROJXCT BACKGROUND 

A. Background of Project Proposal 

I. Priority and Relevance 

The Agricultural Sector provides a livelihood for two-thirds of
 
Bolivia's population, yet contributes less than 20%iD the country's
 
gross domestic product. Estimated per capita output of food is

about 15., below the average for Latin America. Over the last 
fifteen years food production in Bolivia has been increasing at a
 
rate of about 2 percent annually, while food demand has been growing

at about 4 percent per year. The gap in food production relative to 
demand has resulted in an apparent per capita decline in food produc­
tion of 12 to 13 percent over the past ten years, although some impro­
vement may have occurred in the past two years with the discontinua­
tion of rigid price controls.
 

Decreases in food production relative to demand are 
in part a function
 
of uneven population distribution, as this distribution relates to
 
Bolivia's natural 
resource base for potential agricultural production.
Of an estimated rural population of 3.8 million in 1975, 1.4 million 
or 37," of the population inhabited the Altiplano, 1.7 million or 47%
inhabited the Valleys and Yungas, and the remaining 586,000 U6,'
inhabited the lowlands of the Oriinte. Thus, approximately 84% of
Bolhia's rural population lives on about 40% of the national terri­
tory, which is about equally divided the low­between over-populated, 
yielding Altiplano Pnd the Valley regions. 

The sparsely populated lowlands include tropical rain forests in the 
northwest, vast natural pastures in central areas, sub-tropical forest
 
and sp aanah in the south central region,with poorer and dryer lands
 
of the Frazilian Shield to the east and of the Chaco in tte 
south.

About half of this lowland region, or about 30/ of Bolivia's national
 
territoxy, contains potentially productive arable farm and pasture
 
land.
 

A recent AID contracted study on the agricultural potential of the
 
Oriente, A Preliminary Study of Areas for Small Farmer Settlement in
 

'the Bolivian Lowlands (Manuel Vivado P. y Asociados, August, 1976),
indicates that much of the land in the Oriente appears to have 
significant agricultural potential. 
Using USDA/SCS Land Capability
 



for field crops,IV are considered suitableClasses, Classes I through 
soils andI refers to the best 

permanent crops, and pasture. Class 
Class IV is suitable for agriculture, but
 so on in decreasing order. 


C"ass V is of value for pasture, range, wood­with some limitations. 

In the Oriente, the division of land into 

five
 
land or wildlife. 


capability classes is as follonis:
 

2 
Class I 
Class II 
Class iII 
Class IV 
Class V 

59,270 
31,950 

141,550 
32,420 
333,118 

Km
Km2 

Km2 

Km2 

Km2 

Total 598,308 Km2 

Thus about 10'' of the 600,000 square kilometers in 
the Oriente has
 

A substantial portion of this land is
 high agricultural potential. 

Another 29,c of the land falls
 

in the Pando Department kSee Figure 2). 


under Classes II and III, in the Beni and Pando Departments as well 
as
 

Despite the preliminary nature of this 
information, it
 

Santa Cruz. 
 A satel­
is clear that agricultural potential in 

the Oriente exists. 


lite study financed under the New Lands Development 
Loan (511-T-050.
 

will further investigate the potential of 
agricultural lands in the
 

Oriente.
 

The development experience of the Santa 
Cruz Department provides an
 

which could occur in
of agricultural developmentexample of the type 

The growth of agricultural production
the Beni and Pn'ndo Departments. 

has been impressive, with the 
in the rich lands surrounding Santa Cruz 

value of production averaging an annual 
growth rate of about 30% since 

1963. This development is attributable to a combination of factors, 

including rich lands, access roads and 
enterprising settlers. 

oresent proposal is to investigate the 
agronomic


The object>,e of the 


aspects of the land potential in the heretofore 
sparsely settled
 

Departments of Beni and Pando, with a specific 
emphasis on haw small
 

farmers can take advantage of the opportunities 
which will be forth­

constructed. (See Section II.
 
coming in the area as access roads are 


A. 2." Accordingly, the Project purpose is to research 
appropriate
 

crop and livestock technologies and develop 
strategies to introduce
 

north 
improved farming systems applicable to 

small farmers of the 

central Oriente, specifically in the Departments of 
Beni and Pando.
 



With the development of ,appropriatetechnology to support such produc­
tion systems and the concomitant expansion of the transportation net­
work in accord with current plans and expectations, Bolivian agricul­
ture could progress toward the goals of increasing domestic food pro­duction while providing opportunities for higher incomes and improved

standards of living for the rural poor.
 

The present proposal for exploratory research of the agricultural

potential of the Beni and Pando Departments is a direct result of the
 
high priority given to the area 
in the current GOB five year develop­
ment plan, and of a specific request by MACA. Bolivian officials
 
foresee that the present road building programs linking La Paz with

Rurrenabaque will provide Altiplano and Valleys settlers the opportu­
nity to resettle in the Rio Beni 
area as well as eastward from Rurre­
nabaque toward Reyes, San Borja, San Ignacio and eventually northward
 
following the road from Santa Cruz to Trinidad. 
Because Altiplano

settlers will bring with them traditional highland technology unsuited
 
to the exi(,eneies of sub-tropical and tropical agriculture, MACA offi­
cials desire to gain empirical data on the agricultural potential of

the tropical savannah regions of central Beni and the humid tropics

region of Pando well in advance of the spontaneous colonization. I_/
 

The development experience of Bolivia to date, as well as that ofother Latin American countries, leaves little doubt that the improved 
access will be accompanied- and even preceded by- an influx of
 
settlers and colonists seeking new opportunities for a better and
 more productive life. 
 Most of these new settlers, who currently livein the overcrowded highlands where ogricultural productivity is low,
will find difficulty in adapting to a new ecological envirc,,ment and 
will have to adjust to agricultural technologies which are yet imper­
fectly understood. If small farmer technologies are not developed

and these technologies are not disseminated via an organized program

directed at small farmers, large land holders will benefit from the
opening up of the area as was the case 
in Santa Cruz with the comple­
tion of the Santa Cruz/Cochabamba highway. 

Specific colonization schemes are in preliminary stages of planning,

both by the GOB and by other donors including AID. The research 
undertaken through this Project will constitute a major input into 

1/ Previous results in Bolivia have shown that the first five years
after the settlers arrival in a new environment are the most critical
and constitute t.e period when the greatest percentage of abandonment
and return to the Altipbno or Valley areas occurs if they are not able 
to incorporate appropriate production technologies.
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these colonization schemes. However, historical experience in Bolivia
 
indicates that at least four times as many Bolivians engage in spon­
taneous colonimtion as in directed colonization, once access is avail­
able. Therefore the outputs of this Project, while they will contri­
bute to the planning of colonization activities, will also assist the
 
many Bolivinr; who lire likely to settle spontaneously. 

2. Current DeveloDment Activities and Plans
 

Currently, a limited amount of GOB and USAID as!-istance is being chanel,
led into the Santa Cruz area of the south central Oriente. In this
 
area, agroclimatic conditions and the proximity and ease of access to
 
the external and highlands market favor a relatively intensive agricul­
tural develonment based mainly on cereal grains, sugar,cotton and other
 
food crops. Livestock husbandry, again based on intensive management

techniques, is also a significant activity in this area.
 

However, other areas of the lowlands, particularly the north central
 
Oriente which lie principally in the Departments of Beni and Pando are
 
largely undeveloped and support but a limited and widely dispersed

population. These areas are characterized by vast grassland savaanahs
 
which are utilized for extensive livestock grazing and by tropical

forests. The areas appear to have the potential to suppoxt more inten­
sive crop and livestock husbandry.
 

To date, the pri cio l factor which has hindered the development of north­a oe a le Cne m icentral lowlands d a %ransportAtion network. Zur~ently, the main 
transportation service into this area is by river boat by air toor one 
of about nine towns or 50 small airstrips which are utilized mainly for
 
shipping slaughtered beef carcasses to urban markets. 
 Current trans­
portation costs dictate that only products with high value-to-weight

ratios are feasible for commercial production. But this situation is
 
changing. The GOB and other donors are jointly developing plans and
 
projects to open access routes to several population centers in these
 
areas. Within the La Paz Department, the IDB s financing the con­
struction of a road from Suapi to Puerto Salinas which will eventually

help to link La Paz and Trinidad. The Public Works Committee of Beni
 
and Santa Cruz Departments are financing the construction of an all­
weather highway connecting Trinidad and Santa Cruz. This road will be
 
cleared by late 1976, but will require approximately four years to 
construct to all-weather standards. 
A new road from Trinidad west
 
to San Ignacio, and ultimately on to San Borja and Puerto Salinas is
 
also being constructed with Brazilian equipment. An overland trail
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FIGURE). : MAP OF ROAD CONSTRUCTION ACTIVITIES 
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Section 


Trinidad-San Borja 


Sapecho-San Borja 

Cobija-Porvenir 

Porvenir-Pte. Heath 


Porvenir-Riberalta 

Mapiri-Apolo 

Rurrenabaque-Reyes 


, Reyes-Santa Rosa 


Santa Rosa-Riberalta 

Buena Ventura-Ixiamas 

Puerto Siles - Baures 

Trinidad-San Romero 

TABLE I ROAD CONSTRUCTION ACTIVITIES
 

Current Status Financing 

Under Construction Treasury & Beni P.W. 
(Approx. 10% complete) Committee 

Under Construction Treasury 
(Approx. 75% complete) 

Complete 

Under Construction Treasury 

No Studies yet 

Under Construction Various 

Complete 

Under Construction Treasury 

,Planned to start in 1977 -

Under Construct'ion 	 Cordepaz and 
Prefectura of
 
La Paz
 

Under Construction 	 Treasury and 
Beni P.W. Committee 

Under Construction 	 Beni and Santa 
Cruz P.W. Committee 

Completion Time 


Probably this year 


Probably this year 

In three years 


Six years 

In 1977 

Probably this year
 

Four years 

-

Four Years 

GOB Entity in Charge
 

S.N.C.
 

Army Battallion 

Army Battallion
 

O.S.C.A.R. (Church entity) 

CORDEPAZ 

S.N.C. 

S.N.C. 
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northward from Puerto SalinaL to connect Riberalta and Guayaramerin 
with the new road terminus will probably constitute the next phase 

of the use of the Brazilian equipment. Other overland links connect­

ing such places as Apolo, Magdalena, and Concepci 6 n with the primary 
highway system will probably become realities through complementary 
development activities. The above transportation network will link 

the Beni with the consumption centers of La Paz, Cochabamba and Santa 

Cruz over the next five years. kSee Table I 

B. Overview of Related Activities 

Several on-going activities supported by the GOB and various international 

agencies will complement the activities proposed in this Project. 

The foremost among these is the IICA-Tropicos project through which the
 

GOB is undertaking to strengthen its agricultural research capacity in
 

tropical areas, which comprise 60% of Bolivia's national territory. The
 

OAS sponsored IICA-Tropicos project consists of international collaboration
 

with Brazil, Colombia, Ecuador, Peru and Venezuela for research in tropical
 

agriculture in Latin America. It is anticipated that the proposed Project
 

will assist the GOB with its contribution to the IICA-Tropico project.
 

Bolivia 's contribution will also assist other Latin American countries
 

through the utilization of complementary research with respect to the role
 

of pastures and livestock production. The above project is based on tech­

nical collaborption rather than financial assistance; the only direct
 

assistance that Bolivia can obtain from it is the form of occasional tech­

nical expertise.
 

The Inter-American Development Bank plans to provide technical assistance
 

to IPTA for the organization and implementation of a national program for
 

agronomic research. This assistance will be concentrated in IBTA's central
 

office in La Paz.
 

Research and training activities supported by USAID in the Agriculture 

Sector I Project and the Coca Crop Substitution Project will indirectly 

complement the proposed Project through the strengthening of national 

research capability which will ultimately strengthen research in the 

Oriente. Both of the above Projects are limited in geographic scope.
 

Some of the research results may eventually be complementary to research
 

in the Oriente.
 



An ERTS-GEOBOL satellite study currently underway through AID's Tropical

Lands Develonment Project Loan 511-T-O50) will complement the proposed
Project over tLe long term. The objective of the study, which is 
scheduled for CY 1977, is to identify land areas which are appropriate 
for future colonization in the Oriente of Bolivia. 

The World Bank is currently implementing an animal health project in
 
the Beni. This project is expected to assist primarily large beef
 
producers in the Beni, but may eventually reach the small farmer as well.
 

In 1976, the United Kingdom initiated a technical assistance project 
kthe British Tropical Mission 
to assist the GOB in the research and
 
develooment of improved technologies in sugar cane, cotton, and tropical

forages in the Santa Cruz area. 
 To the extent that similar ecological
 
conditions permit, coordination with this project will be maintained to
 
incorporate mutually beneficial knowledge.
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PART III PR0JECT DESCRIPTION
 

A. Goal and Purpose 

The goal of the Project, which coincides with the GOB's agriculture sector 

goal, is to increase the per capita income and the standard of living of the
 

The sub-goal of the Project is to facilitate the participation
rural people. 

of the small farm sub-sector in the agricultural develonment of the north
 

central Oriente.
 

The purposes of the Project are:
 

1. To develop and evaluate new small farmer production models compatible
 

with the various ecological systems in north central Oriente of Bolivia.
 

2. To promote the develonment of a continuing capability for research and
 

extension in appropriate small farmer technologies for the north central Oriente.
 

In light of the skewed distribution of Bo1hia's population relative to the 

apparent agricultural potential of the land resources, and the current construc­

tion of major highways linking Trinidad to both Santa Cruz and La Paz, and La Paz 

to the Pnndo, the Project will assist the GOB in planning for a more rational 
The Project will contributedistribution of Bolivia's human and natural resources. 


a vital input toward the understanding of the agricultural potential of the north
 

This input will assist the GOB in planning for the development
central Oriente. 

of that region and facilitating the design of appropriate inveqtment programs
 

By promoting the development of an appropriate technological
fo- the region. 

base for existing and future small farmer settlers in the area, the Project will
 

contribute to t he sector goal of increasing per capita income and enhancing the
 

living standards of rural Bolivians. In addition to contributing to the execu­
ation (f this Project, the institutional purpose of the Project will facilitate 

more rapid develooment of the necessary research and extension services that
 

will be required for subsequent develonment projects in the area.
 

B. Project Outputs
 

1. A study and analysis of the current production systems used by the small
 

farmers in the North Central Oriente.
 

2. A research plan designed to gather and analyze information on soils, mean
 

temperatures and rainfall and to organize research, exoeimental stations and
 

cooperating farmers for the initiation of varietal and cultural practice testing
 

prorams. 

Pa. Research nlan revisions as required.
 

3. A report on soil and climatic conditions and a set of hypothesis for the
 
(Hypothesesinitiation of a varietal End cultural practices testing program. 


redevelopJed as required).
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4. MACA agronomists selected for training: a' to MS level; b) to CIAT; and 
3' short term visits. 

5. Ecojgical zoLies and cooperating farmers selected and on-farm experiments 
concltded. 

6. A summary crop calendar describing inputs used and testing results.
 

7. Analysis of testing results and a report recommending crop specific tech­
nologies for each of the areas involved in testing. 

8. Hypotheses on inter and multiple cropping and livestock systems designed,
evaluated, and reported. 

9. A study on the economics and marketing possibilities and constraints of
 
technically viable production models.
 

10. A summary rerort identifying basic problems and/or potential requiring

further research in tae areas of production, processing and transportation. 

11. A summary report drawing on the above reports of the agricultural poten­
tial in the North Central Oriente will be written and published for policy input 
to the Ministry of Agriculture. 

C. The Project Focus
 

I. The Project Area 

The Project will focus on the Departments of Beni and Pando, and more 
specifically on the two ecologically diverse regions therein: the natural
 
grasslands of the central Beni Plains, and the tropical semi-deciduous forest
 
of Pando and northeast Beni.
 

a. Beni Plains
 

The entire Department of Beni falls within the Tosi-Holdridge humid
 
sub-tropical forest classification, and comprises about 135,848 square kilo­
meters or aporoximately 15% of the total land area of Bolivia. 
These vast
 
natural grasslands, interspersed with gallery forests along stream systems, can

be characterized by elevations ranging from 600 to 850 feet, average temperatures
of 79°F, average rainfall of about 70 inches, and a total 
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popultion of ni)ut 116,000 with a comlibed urban and rural population density 
of .85 per square kilometer. 
 Large portions of the region are innundated for
 
3 to 6 months of the year. but there is a pronounced dry season from June 
through Septem:ber. At present the two main commercial agricultural activities 
are beef cattle and rice, both of which have a comparative advantage in this
 
particular type of rainfall regime with its seasonal flooding and heavy but
 
relatively fertile s'Ais. 

Agriculturally this region is important to Bolivia as a
 
provider of beef. 
The Beni is presently supporting approximately a million
 
head of beef cattle or about 44 c of the national cattle herd. The Beni Devel­
opment Corpcration estimates that this cattle herd could be tripled in the
 
future by the introduction of improved herd management systems.
 

The agricultural potential of this region, particularly in
 
terms of activities which could implicate small farmers, is significant in
 
terms of Bolivia 's current agricultural production. At the present time, basic 
foods including vegetables and fruits are imported into the Beni from Cochabamba.
 
Yet this region appears to have the potential not only to be self-sufficient in
 
almost all basic (r'ps, but also to provide the Bolivian market with livestock 
of various types and staple food and feed grains such as rice, corn, beans and 
sorrhu.. 

b. Tronical Semi-Deciduous Forest 

The northern segment of Beni and the Department of Pando are so
similar in biolofical, infrastructure, human resources, and soil and forest 
characteristics, tsat they are treated 
as one ecological agricultural system.

These regions fall within the Amazon Fain Forest ecologic zone and are
 
identified as Hum-d Tropical Forest and Premontane Humid Tropical Forest in the 
Tosi-Holdridge Classification. Elevations vary from 400 to 1150 feet, annual
 
lemperatures average about 83°F, and average annual precipitation ranges

from 9C to 100 inches which is distributed throughout the year.
 

The overall soil pattern in complex due to an intricate network 
of surface drainage. This is characterized by alluvial terraces, natural back­
water swamp areas and uplands not subject to annual inundation. The terrain
 
varies from undulating to perfectly flat. 
 There remains a considerable amount
 
of information to be gathered concerning this region. 
Until further studies
 
iare performed, the use of non-alluvial soils probably should be restricted to 

permanent tree or horticultural crops. The delicate balance now in effect 
which has produced one of the most impressive rain forest regions left in 
Bolivia requires further study before major settlement activities are encouraged.
 



.12 

Agricultural1., the region is important to Bolivia as an 
earner of foreign exchange by exploitation of this vast forest empire for 
BraMl1 nuts, rubber, and precious woods. The principal agricultural enter­
prises are extractive in nature: they include the gathering of Brazil nuts 
and tapping of wild rubber, extraction of precious wcods, and the pursuit of
 
fisk and game for food and counnerce. There is an incipient agriculture devel­
oping along existing penetration roads and navigable streams. For development 
pIurposes the whole region is burdened with a series of constraints which 
mitigate against desireable development goals. These include low investments
 
in the area; communications problems; lack of transportation and marketing

infrastructure; and a small population with limited manpower both qualified 
and unskilled. 

2. The Research Focus
 

Currently, IBTA maintains only one basic agricultural research 
station within the Project area. This station, located at Riberalta, was 
established in the mid-1950's, and has concentrated research on rubber and oil
 
palm. Given the vast area, both geographically and ecologically, it was ap­
parent that this station could not respond to the range of agricultural research
 
required to achieve the desired results. During intensive review discussions
 
between NtUCA and USAID officials, the GOB pinpointed three principal priority
 
areas in which bilateral collaboration would be most productive. The first
 
of these areas is the Central Beni Plains surrounding Trinidad. The other two 
areas are in the h nid forest regions of Cobija in the Department of Pando and 
Riberalta in the Department of Beni. IBTA and USAID offi'cials then agreed to 
concetrate the major portion of Project resources on the development of a
 
.joint IBrA/CODEBENI station in the Trinidad area. Some equipment, guidance, and
 
supervisory assistance amoLuting to about 25% of AID funds will be channe~lbd 
to the existing station in Riberalta and a new IBTA/CORDENO station in Cobija

respectively. This research focus was selected for the following reasons:
 

1) The Trinidad area represents a growing population center
 
with some spontaneous and semi-directed colonization activities already
 
underway, the latter under the auspices of CODEBENI.
 

2) This area will be linked by road to both La Paz and Santa
 
Cruz over the next five or so years, whereas direct road (and market) links to
 
Riberalta and Pando are contemplated over a longer period. Therefore the
 
Trinidad area is likely to be settled first.
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The 	existing research capability in the Trinidad area is
3 

better than in the Pando given the existence of University research 

facilities,
 

the presence of a rice develooment project with Chinese 
technical assistance
 

funded jointly by the Development Corporations of the Department 
of Beni and
 

Santa Cruz, and the strong interest and initiative of CODEBENI 
in establishing
 

a research station.
 

4) The Trinidad area possesses greater potential in the short-run
 

to be incorporated into the Bolivian national economy owing to 
easier access
 

and more hospitable ecological conditions.
 

Despite this proclivity toward the Trinidad area, the MACA 
through
 

IBTA, as Project moderator, will allocate at least 25% of Project 
funds to the
 

of Pando and northern Beni, since this frontier
 tropical semi-deciduous area 


region appears to have a substantial agricultural potential 
which is complemen­

can easily

tary to rather than competitive with other parts of Bolivia, 

and 


export products to the Brazilian market.
 

In addition, it is anticipated that experimentation and regional 

the farm of up to fifty participating farmers in trials will be conducted on 
This collaboration will extend
 varying ecological zones of the Project area. 


the Project focus beyond the immediate areas of the research 
station.
 

3. 	The Target Group
 

"he Project's target group will be the small farmer of the north
 

Initially, the Project's direct beneficiaries will be limited
 
central Oriente. 

to the estimated 140 to 50 small farmer participants in the applied research
 

Ultimately, a relevant technological informational 
base should be
 

program. 

available to be extended to a portion of the estimated 35,000 small 

farmers
 

the Central Oriente and 16,000 in the North
already in the area \19,000 in 

, 	 number of incoming campesino settlers from more
Oriente' and to a large 

densely populated areas in the highlands and Valleys.
 

D. 	Project Design
 

The project will consist of assistance to the GOB for 
the research of
 

appropriate crop and livestock technologies for integration 
into small farm
 

systems in the north central Oriente. The project headquarters will be in
 

San Carlitosi to be developed under this
Trinidad near the major station 


Project. Two sub-stations, Riberalta and Coba, will also be utilized 
to carry
 

out on-station trials. Implementation and supervision of the regional or eco­

logical zone trials, as well as those with cooperating farmers, 
will be carried
 

out 	in their respective areas by the technicians of these three stations.
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In terms of organization, the 
Project will involve a joint 

effort
 

between IBTA, the Development 
Corporations of the Departments 

of Beni and
 

Tentative arrangements develoDed 
between IBTA and the two
 

Pando, ard USAID. 

development corporAtins 

will be formalized upon notice 
of AID approval of
 

IBTA will also be responsible 
for providing liaison on 

an
 

this Project. 


information/exchange basis 
between this Project and that 

of dAT I/related
 

and a Swiss technical team 
at Reyes in the
 

activities, University at 
Beni, 

The IBTA project manager 
at, Trinidad will
 

foothills of the Alto Beni 
region. 


laIn-term Project financed 
technician, with
 

to the
counterpart 	 of the IBTAserve as the 	 of the Chief 
offic,_/WLnesponsibilityat the La Pazcoordinatin 

Planning Office.
 

As
 

contact with production constraints 
at the level of small farm 

systems.
The implementation of research 
activities will be based 

on constant
 

to 50
 

field work progresses, the 
Project will involve the participation 

of up 

The experimental work thus 
carried on by the Project
 

small farm collaboraters. 


at the farm level will be 
as much promotional or extension 

oriented as research
 

oriented.
 

Instituto Boliviano de Tecnologla 
Agropecuaria (IBTA)
 

1. 


Primary responsibility for 
the implementation of the 

Project will
 

agency d the 	Ministry of Campesino Affairs 
new Ire-autonomousbe in IBTA, the st, 

and Agriculture resulting 
from a decentralization of 

MACA's research and exten­

13168 in December, 
IBTA was created by the Supreme Decree No. 

sion services. 	 for all agricultural research and 
agencyas the coordinating197 tc serve 

in Folivia.	 oractivitiesextension 274 employees, including nine with Ph.D. 
IBTA currently has 	

of IBTA, see Section IV.B.) 
detail on the functions 

Master Degrees. (For further 

CODEBENI)

The Beni Development Committee
2. 


of the Project,
key role in the implementation

will play aCODEBREI4 throughout the
 

principallY in the Trinidad 
area but also to a lesser 

extent 


On its initiative, but with 
knowledge of the possi­

entire Department of Beni. 


bility of this Project, CODEBENI 
initiated development of 

an experimental
 

research station at San 
Carlitos, 25 Km. east of 

Trinidad, in March 1976.
 

Progress vttained at this station during its 
short period of existence 

is
 

a basic infrastructure
 such linted resources: 

impressive for an institution 

<;f 

research actihties underway 

with minimal
 
some 


of buildings 	has been erected, 
and 


Prcect and IBTA support, 
ccilaboration and direction 

will provide
 

equipmentt. 

timely assistance. A Joint IBTA/CODEBENI effort 

will also assist IBTA insofar 
a
 

as CODEBENI personnel can 
provide inputs to the Project 

activities and have 


joint IBTA/CORDESCO------------------ Tropical Agriculture, the ar01. .r lvat, . .. _ , 70	 similar to the federal/ 
...... entity,arid extension

/(uta Cruz) 	 rusearch 
Project may encourage 

a similar evolution 
in 

s oV the UI."'. This 
sate sy s tem

Pando Depurtments.the Beril. and 
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vested interest in apDlying research results towards the develoDment of the
 

Beni. Studies of various types already carried out by CODEBENI attest not
 

only to the intelligence and thoroughness with which CODEBENI is tackling a
 

complex development challenge, but also to the analytical base from which
 

they can proceed. CODEBENI currently employs ten professionals, five of
 

which arc involved in its agricultural activities.
 

Apart from serving as a prime collaborator in exploratory research,
 

CODEBENI will play a key role in the identification and selection of zones
 

representative of the diverse ecological regions in the Beni, ani of small
 

farmers in these zones who can participate in experimental research.
 

(CORDENO)
3. The Development Corporation of the Northeast 


In the Pando Department, CORDENO will play a role similar to that 

CORDENO, with its limtted resources has chosen to
of CODEBENI in the Beni. 
focus on agricultural research and extension activities, largely in the absence
 

of other interested parties. However, the experimental station site they have
 

chosen is undeveloned, without even the minimum of facilities in place, and no
 

research has yet begun. As noted earlier, the major focus of the Project will
 

relate to the Trinidad area, with some guidance and supervisory assistance to
 

tht, northeastern Oriente. Thus the role of CORDENO, although imoortant is
 
to be less critical tarn that of CODEBENI.
expected 

E. Research Plan
 

A research plan will be jointly designed by IBTA, the Departmental
 

Corporations of Pando and Beni, and personnel working at the researh station 

including the Long-Term Advisors. The effort will be coordinated by the
 

The final Research Plan will be submitted within six months
Lone,-term Advisor. 

USAID.of the arrival of the Long-Term Advisor, and will be ap7rcved by IBTA and 

It will be snecific with respect to crops and a time frame, and may be altered 

Renort as the need arises.subsequent to each End-of Harvest 

Plan crops to beA representative Research which will identifies 
In addition,
considered for the final Research Plan is described in Table II. 


the Plan will be develoned on the basis of the following guidelines: 

I. The Research Plan will be based on a sound analysis of existing
 

res. ', results Jfrom private, public and foreign entities), research cspabil­

itie: , crop and forage production and current small farmer systems in the
 

Up to six months may be devoted to this analysis while the Plan is
Oriente. 

beinq develoned.
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TAImLJ II: PRELIMINARY RESEARCH PLAN 

and 	Tree Crops:I. 	 Field 

but need research for ,Selection, 
A. 	Snecies that are grown in the 

area 


and trchnology improvement:
 

tb Frult s (Secondary Priority) 
Fie ro 

grapefruitPumokins

" Rice 
 limes
 
" Corn 
 lemons
 
* Yuca papaya
 
* Beans banana
 

Sugar Cane 
 mango
 
Plantain 
 watermelon
 

melon 

area for which little information 
is avail-


B. 	Species that exist in 
the 


able:
 

Avocados
Onions
Sweet potatoes Oranges
Carrots 

Tangerines
Lettuce 

Cashew
Cucumber 

Chirimoya
Radish 

Coffee
* 	 Squash 
CocoaTomato 

Pineapple
* Chili 

for 	which research may 
be useful:
 

in area,not 	knownC. 	 Soecies 
Nuts different kinds
 

Potatoes 

* Sorghum 

Soybean
 
Wheat
 

II.Forage:
 
A botanical classification 

of
 

Much research has to be 
done inpastures. 	 value.their nutritionalof as well as evaluationis needednative pastures 

New 	pastures can be introduced 
only after knowing the 

value of native
 

part of the ecological environment. 
Depend­

pastures which already form 
a 


ing on this study, the introduction 
of new species and the 

selection of
 

nntive species could be 
researched.
 

III. Time Frame:
 

trialsOn-stationto November:Anril 	 on-farm experiments. 
to March: On-station trials and 

December 

recommended for immediate 
research and application 

to small
 

Crons which are 


farms.
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2. The Plan should identify -rops on which research should be carried
 
out. A listing of nearly all possible crops is included in Table II. The
 
rinl selection of crops, and the technologies which are researched, must 
be integratable 'Into small farm systems. A system for collecting cost data 
will bQ integrated into the design of the -Research Plan to permit subsequent 
LconDic analysis. 

A prelminary selection of crops to be researched indicates that four
 

majjr classes of crops should be included:
 

I. Pood and Feed Grains.
 

Corn Sorghum
 
Rice Wheat
 

II. Basic Field 2'rops.
 

soybeans Beans
 
Yucca Potatoes (sweet)
 

ITI. Vegetables.
 

)nion Squash
 
Chili Others (to be determined)
 
Pumpkins 

TV. Tree Crops (lower priority)
 

1ananas Mango 
Plaitain Citrus
 
:,apaya 

3. A time f'ra'ne for carrying out research on the relevant crops will
 
lbdeveloped. This time {ramC will be based on crop cycles as carried out
 

olh ..mall farms. interim periods (e.g. the dry season) w_ll be used for 
tiie investigationi Df new varieties and/or crops and/or techniques. The 
iatural growing seas on from December to 4arch will be utilized to carry 
out on-farm a .. on-station experiments.
,ell as .he remainder of the year will 
ie devoted to on-station experiments (with smple irrigation via water-pumps) 
and aork w1Lth small farmer's such as selection of participating farmers, 
,dis,:tsion ifelt reeds, discussion of experiment results, etc. 

A determination of the reed Cor short-term technical 
asj;tance ..ill le made on the a.sis of the above analysis, and included in 
the Plan. 
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F. Project Inputs and FYnanci'al Plan 

The Projectl ha.s been dcsi -ned on the basis of approximately equivalent 
inputs from 11.;. and Bolivian sources over a three year period. The AID 
component will serve primarily to make available to the GOB those items of 
tectnical services, commodities and training which are difficult to 
finance under conventional -;,: budgeting practices. The inputs will 
finance the i'ollown,; activities, as summarized in Table III. 

1. AID Contribution 

a. Long-term technical assistance will be provided as a grant
 
to IBTA to locate, screen, recruit, contract and administer the service 

of a tropical field crop agronomist for approximately three years. This 
Advisor is expected to be familiar with tropical agricultural research in 
Latin America. lie will be based in Trinidad, but will have responsibilities 
to initiate, -upport and .,servi.'e research in other parts of the north 
c(.ntral rjentu, workint< nrincipally through the research station in 
lkiberalta and 'o01Ja, 'Lhere counterpart Bolivians will also be stationed. 
I PTA will be rcsponsible for the direction of' the activities of this Advisor, 
wlo .ill have as his coLUiterParts at least three qualified 3olivian agrono­
mist, in Trinidad, and t.io each in Riberalta and Cobija. At loast one 
.tcnsionist ir,each researrslh station area \ 1ll be assi-ned to the Project. 
S. ,-:oluterniarts .':ill orl i: close collaboratiois with the Advisor in the 

dI,5Lio1 	 and vrronmitioln of* !:.11lorator' research i. small farm systems, as per
 
, ,r , Ila!. wh ich 1.T.-ey ill T)repare.
,s 

b. Short term technical assistance of up to six months will be
 

provided in special technical areas of expertise, such as specialized
 
crop.-, non-traditional crops, forage, and/or soils. At least one Bolivian 
counterpart will be ass4.-.ned to work with each short-term technician. 

In the final year of the Project, Short-term consultants will 
he hired to perform marketinm and economic studies. These studies will 
provide an assessment of the long-term economic viability for small farmer 
production of crops which are technically feasible to produce in the 
')riente Crom the point of view of' both production and marketing These 
:.tudies will constitute a vital input into the Summary Report (-de 
'rojcct )UtpLuts , ,ection TII.B.). 

1earclhe. e .ui'csnt and materials ill include simple agricul­
i, ra I research er-uipment, such ar pumps and simple farm machinery, agri­

cultirutl ,.n"'ts and laboratory e uipment. Agricultural research equip­
ment and inputs will be provided as required to each of the three priority 
res;earch stations. 'nly the simplest machinery, for plowing, irrigation,
 
:-o ingr, and harvesting, will be provided in order to maintain technological 
proximity to the small farmer. 
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Laboratory equipment will be concentrated in the Trinidad area.
Two laboratories will be equipped, cie for soils analysis, and one for
analyzing the nutrient content of crops. 
All research stations partic­
ipating in the Project will utilize these laboratories.
 

d. A vehicle will be provided by AID funds to IBTA for use by
each research station, primarily for extension activities, and for the
Long-term Advisor. Lack of transportation constitutes one of the major
weaknesses of the present research network. 

e. Communications equipment will be provided by AID to eachresearch center at Trinidad,Riberalta and Cobija, so that these relative­ly isolated posts can maintain close contact with IBTA for research guidancl
as well as essential logistic/budgetary support.
 

f. Training. The intensive review revealed that trained manpower
constitutes one of the major constraints to the successful continuity of
this activity. Therefore the Project will provide six man years of long­term training and six short-term trips to research centers in Latin America.The subject matter priorities will include tropical agronomy, forage, and
other areas relevant to the GOB's research priorities in the Oriente. 
The
selection of the candidates will be the joint responsibility of IBTA and
local participating institutions, and will be approved by USAID.
 

2. GOB Contribution
 

a. 
The GOB will provide full-time counterpart technicians on at
least a thrve-to-one basis with the tropical field crop advisor long-term
and a one-to-one basis for short term technicians. Current staff of
participatiri 
 research stations will be supplemented to include three
technicians in Trinidad, and two each in Riberalta and Cobija. 
 In addi­tion, an extension agent will be assigned to each research station to

assist with on-farm experiments.
 

b. Both IBTA and the Denartmental Corporations will fimnee a
portion of materials through their normal oDeration budgets.
 

c. Land, buildings and renovations will. be the contribution of
the GOB through IBTA and the Departmental Develonment Corporations.Puildings will include 2 laboratories, office space, dormitories anddining rooms. Land has already been made available in the Trinidad and
Riberalta areas. 
 Therefore only land contributed in the Cobija area will
be included a;: a Bolivian contribution. The CODEBENI has agreed to spend
$46,000 on the construction of a laboratory, administrative facilities

and storehouse. 
The CORDENO will finance a portion of land acquisition
costs, and ab-ut 2 of infrastructure costs in Cobija. The GOB throughIBTA will finance other infrastructure costs. 



TABLE III: Project Inputs and Financial Plan 
(000 Sus) 

AID GOB (IBTA) Departmental Corp. Small Farmer-
Grant Resources Contributions Contribution TOTAL 

Long-Term T.A. and Counterparts 190. 50. 30. -270. 

Three years 

Short-Term T.A. 56, 56. 
Twelve Months 

Research equipment and 120. 40. 40. - 200. 
materials 

Land, Buildings and Lab. 90. 60. - 150. 
Construction & Renovation 

Vehi cles 36. - 36. 

Communication Equipment 8. 8. 

Training 8c. 

a. Long-Term 6 years) 65. -
b Short-Term k6 trips" 20. -

Operating Expenses - 60. 40. - ic0. 

Land Development for - 20. 40. 20. 80. 
Project Research 

T o t a 1 495. 260. 210. 20. o85. 

"T o t a I 50 27 2 1r 2 
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d. Tne lack of operating expenses often constitute a weakness
in operations of this nature. 
IBTA and the Departmental Corporations

will share these exAnnew . :n inlpLt of this magnitude is requiredbring the reoearh in thc Oriente up 

to 
to a level of capability to use

foreign a-sistance effectively. 

e. Land Development for research aztivities will constitute
arther ) contribution. This ill 
a
 

consist of clearing land and preparing
it for cultivation.
 

,. Cooperating Farmer Contribution 

The small farmer contribution to the Project will consist 
te, land development, use of existing land, labor, and traditional 

of 

iputs. Non-tradlitional inputs will be provided on a grant basis fromLhe material stock of the supervising research station. 



- 23 -


PART IV: PROJECT SOMNNESS ANALYSIS 

A. 	 Technical Soundness 

1. 	 Selection of Appropriate Technology 

The 	GOB's request to initiate the investigation of suitable agro­

notnic technologies adaptable to the resource capabilities of small 

farmers in the North Central Orientel,ased on long-term considera­
con­tions regarding the development potential of the Oriente. The 

tribution of small farmers to the development of the Beni and Pando 

Departments can be enhanced through the research of appropriate tech­
farmer can contributenology. With appropriate technclogy, the smnai; 


relatively more to the development of these regions than his counter­

part in the anta Cruz area. The research of appropriate technologies
 

will benefit not only small farmers already living in the Project area,
 

but 	ol. colonists who will settle in the area when access roads are
 

completed. 

Appropriate technology for the futu:'e colonist is different from what
 

is 	 technology that can be!.c currently uses. There little effective 
transferred easily and quickly from a semi-arld high plateau agricul­

tural system to a humid or subtropical environment where high rahfall, 

- months of inundation, and attendant crops, livestock, pest and 

disease nroblens are major constraints. Also, the technological 
with this farmer in mind should benackages that are being designed 

of a low level of sophistication because the highland farmer is not 

geared to absorbing rapidly sophisticated levels of technology.
 

Given this situation, this Project will attempt to identify appropriate
 

technologies in the Oriente, recognizing the fact that the Beni Plains
 

and Northern Bolivia constitute two different ecosystems whose agricul­

tural potentials, nroblems and solutionsare largely unknown.
 

The efficiency, productivity and usefulness of research in appropriate tech­

,tulo~iy "oi tcL North Central Oriente will be contingent upon: 

l. 	The skills of the grant-funded advisors and Bolivian researchers
 
from the small farmer's
in correctly identifying limiting factors 

Close contacts with small farmers for experimentation
viewpoint. 

purposes is exnected to sharpen these skills. 

2. 	The research management capability of the long-term Advisor and
 

his counterparts and their ability to instill discipline, not
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only in the manner in which research problems are addressed, but
 
also to improve such administrative requirements as assuring the
 
provision of research equipment, laboratory or field preparation,
 
and seeds, fertilizer, pesticides, and labor on a timely basis.
 

3. 	The applicabilit'., of research to economic and marketing condi­
tions. Economically relevant technology is exceedingly hard to
 
come by in the Oriente due to the constraint of inadequate infra­
structure and a rudimentary collection system for current input/
 
output information. (Such information will be more difficult for
 
the collection economy of Northern Bolivia which is based on the
 
existing realities of the Brazilian frontier. It is a production
 
system based on a high value, low density, non-perishable crops
 
for which there is international demand. Other constraints such
 
as climate appear to favor a tree crop agriculture. Such systems
 
require a longer period of research than will be possible under
 
the time frame of the Project.) Economic data collected during
 
research trials will contribute to the solution of this problem.
 

It. The ability of the GOB and grant funded technical assistance 
nersonnel to design and conduct an analysis of the oresent agri­
cultural production systems, both croD and livestock, in the Beni 
Plains and Northern Bolivia. This analysisvill form the basis 
of the Research Plan, and will take into account the necessity to: 

a identify Droduction nroblems; b d-termine how to address these 
nroblems during the life of this Project; c' identify the limiting 
factors and determine how they can be resolved economically; 
d promote a survey of the state-of-the-art and effective resDonses 
to similar oroblems in 3razil, Peru, Colombia and Venezuela and 
others where on-going research on similar problems as underway;
 
e) utilize essential components of foreign results which can be
 
transplanted to Bolivia as a point of departure for designing and
 
planning Bolivian research to address identified field problems;
 
and f' recognize the requirement for maintaining constant dialogue
 
between researchers and frmers at the field level in order that
 
research endeavors are compatible with the realities of small
 
farm systems.
 

5. 	 The ability of GOB researchers and extensionists to interpret what 
research results mean in terms of their applicability to the 
small farmers production systems, and to integrate such information 
into small farm systems in such a manner that it will be acceptable, 



and prove to be more productive and economic over a wide range
 
of Oriente small farmers. This implies that for the purposes of
 
the Project the Research Plan would be more productive if 
priority were given to adaptive research rather than basic
 
research. 

2. Technical Design of the Project
 

The Project has been designed to take into account the aforementioned
 
complexities of developing appropriate small farm technologies. The
 
skills of both long and short term technicians will be reviewed care­
fully by the Mission and the GOP to assure that researchers have had 
experience with tropical small farm production systems. Additionally,
 
the GOB and USAID will carefully review the qualifications of counter­
part personnel.
 

As discussed in the ProJect description, careful attention will be
 
rnade to assure that research will be directed to small farmer produc­
tion. The fact that 5C small farmers will participate directly in the
 
Project and will contribute to decisions with respect to crops to be
 
investigated will help to assure that relevant technologies will be
 
selected. The presence of extension agents to assist researchers will
 
facilitate farmer/technician interchange. The Project has been designed
 
to allow the technicians sufa'icient time to familiarize themselves with
 
small farmer production systems, and to COhIsult withfarmers prior tL the 
develonment of a Research Plan. Additionally, the selection of research 
equipment will take into account the technological realities of small
 
farm systems.
 

3. Technical Capability for Project Implementation
 

As discussed in the institutional section of the project, IBTA, the 
MACA's coordinating agency for agricultural research and extension, has
 

the capacity to serve as the Project's principal executing agency. The
 
Develoomet Corporations in the Beni and Pando have demonstrated an 
interest in the execution of the project through activities undertaken 
indepenentiy. IBTA will contribute its knowledge with regard to inter­
national ind national research technology and assure complementarity of
 
research amon; the three participating stations. The Development Corpora­
tions will contribute limited research experience and a knowledge of
 
local conrditicns which can increase the relevance of research to local 
areas. Finally, small farmers will bring to the Project knowledge of
 
their own problems, potentials and aspirations, without which the Project
 
would fail.
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,. Environmental Arinlysis 

Neither the contamination of water nor air is anticipated as a result 
of Project act&ties. Small amoonts of fertilizer will be procured 
with grant funds for purp-.ses of experimentation. This fertilizer 
will be of the nitrogen-potassium-phosphate type which will be 
.bs'<rbed as part of the plant nutrient cycle. Major emphasis will be 
ploced on organic fertilization through crop rotations. Insecticide 
use w.V' 1-e minimal, and will be made up of organic phosphates to 
assuam i negative effect. Water runof! from the Project area is 
expected to be minimal, and will not cause pollution of adjoining
 
rivers, streams, or lakes. Given the absence of commercial enterprises
 
in the Project no contamination of air is anticipated.
 

A small amount of land clearing and earth moving is anticipated during
 
the Project. However, this land will be cultivated. Thus erosion
 
because of water or wind will not result from Project activities.
 

Research will , in part, focus on the effect of new varieties on soil 
nutrients. After each crop harvest, soils will be examined to determine 
the types of crop rotation and fertilizer which should be used to 
prevent soil depletion and therefore assure continued productivity of 
the sil base. 
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B. Institutional Analysis
 

The Ministry of Rural Affairs and Agriculture (MACA), through its research 

and extension branch, the Bolivian Institute of Agricultural Technology (IBTA), 
which the Project will be implemented.will be the primary institution through 

will collaborateThe !cvelopmcnt Ccrporation. of the 	Berii and Pando Departments 

(u. primary participatin, incstitutions through the provision of operating expenses 
roles of these institutions are des­

and phy:-ical facilities. The respective 
cribed in 21cti on II. 1) above. 

1oliviano Tecnologf'a Agropecuaria (IBTA)i. r.:ntituto de 

IBTA was created by Supreme Decree No. 13168 in December, 1975, to 
and extension within 

o,,rvo ns the coordinatinfg arency for agricultural research 


the linistry of Ariculture. The specific functions of IBTA are:
 

a) To plan, coordirate 7and execute africultural research activities 
olivian farmers;and the transfer of technolo -y to 

-b) To initiate in ll , plan to integrate into its program all 

n.L ivities relatint- to aTricultural 	 t chnology; 

or"-ani:-, coordinate and supervise agricultural researchc) To procrm, 
both public and private, soall lel of oranization,activities at c]. 

•fficient sc of resources;ai. to issire 

d) To. eromete and -xc cutc pro-rwns 	 at a professional level including 
with the of establishingfari,.ers and livestoc!k raisers, '-oal 

i production;inr(,1ments Ir ri cultur 

c) T1o d-vilop and eisininate technological information in order to
 

'r')1l.i th2 -1nd(Jticn of ne,. teclology to increase production, productivity
 

!1.id11 cntim-i . ., of nritural resources.. 

1!'TA's 1 ires-rotate i composed of representatives of the Ministries 
of private entities, and of the Office of

of Plannintr, Finance and liCustry, 
the followingPlar.in,-:ithit- 'ACA. Additionally, representatives from 

are included in the Directorate as necessary:.in:titutionsl, amonl others, 
Institute of Colonization, the

the iolivian A-rictltural BanlT, the 	National 
the N1ational Community DevelopmentIi: tiunal Agrarian Reform I!stitute, 


:;erVice and the ('entral -ani..
 

a2 a, result of the merger of the Agricultural ResearchTA wias. rreaLt1 

Srvinec and the Aricultural Exters-ion Service of the VACA. At present IBTA 

of which stout 120 work on extension (including 80 field 
QrI ploys 27)1 peonl>, 

on research, w.ith the remaining 31 employees in La Paz 
a. 'ci ts), and 120 
providiifi nupervi.riory, adr.inistrative and support functions. IBTA's operating 

sources from external-i7t slightly $1,527,O00 excludingis overbudget for 
donors. To date, t.:e bud.get for tropical research in the Beni and Pando has 

will increase subrtntially
been less than adeqtrt(2. l.owever, this budget 



with the approval of the proposed Project. Additionally, DIACA personnel 
have Indicated to the Mission that this increased attention will continue 
to this priority development area. 

IA': :t,.tiviti:- nt the present time are concentrated on the revita­
lization of iielivia's research and extension network, which declined substan­
tially after the i. 2. withdrew support of the SAI program in the mid-1960's. 
1I1TA' s major probler .enters around trained manpower, since fundamental 
aronow researh c:an not ic effectively carried out without professionals 
with post- r:uhilit,: degrees. A substantial number of professionals are 
carnrin !Jost- ,r.LduatC decrees under GOB and international donor programs, 
if,'liUding: the Aricultural Sector I loan. Thus, although the development 
ol' manpower ,ooistitutes by its very natu.re a long term endeavour, efforts 
are 1eing made to alleviate this constraint to agricultural development. 
A:- discussed in the Project description, the manpower issue will be iddressed 
under this pro,-ram through the provision of funds for short and long-term 
training. 

IY'sresea.',: :etwor ,:- rre:,tlw i: cl .des vine research stations with 
two more stations bein2 established in Trinidad and Cobija as a result of 
tLii:; Project. Ai: existing station in Riberalta will also be expanded and 
partially moved to El raral )O hens. away. Currently, the research network 
i;'ludes nine persois with 1Lastcrs and/or Doctorate degrees, while other 
r-,,ear.hers are trained at the level of Ingeniero Agr6nomo. IBTA plans to 
:hi.r(,arc this staff by about 50 over the next one to two year period 
lr,,.hdinv two more Ph. D. and four more Masters level agronomists. 

Thie ez:tension networ] of IBTA is responsible for the introduction of 
mdil1rn inputs. so d, and tecmiques of production; the provision of agricul­
tiraT information; and the development of youth programs. To carry out these 
:ttivities, the extension network is organized into nine regional and eighty­
sni:provincial offices tlmoutwhout the country. Of the 120 employees, about 

6
20 are titled In. eniero A,,r nomo, 25 have completed five years of University study 
hut have not yet submitted their theses, and the remainder have certificates 
from vocational schools or institutions specializing in Agriculture. 

A close coordination of the roles of these two branches of IBTA is
 
zin'intained in all re!,ions of Bolivia. This coordination will be highly
 
beneficial to the Project, insofar as research will be conducted as much
 
on small farms as on e.erimental stations. 

IBTA personnel in the Project area currently include an agronomist
 
and two exl,nsionists in Trinidad; six agronomists and two extensionists in
 
IRihcralta; and an !t-ronoiist (irector of Research) and two extensionists 
-in Cobija. These personnel will be expanded to at least three agronomists 
11 (I Ulli area. At C npresent time, the number of extensionists in each 
area s sffirient. ne full time extension agent will be assigned to each 
of the three Project areas to assist in coordinating research experiments 
colnducted on the plots of participating small farmers. It is anticipated 
t1at additional ex-tension ag-ents will be needed when appropriate small farm 
te(hibologies are developed. 
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2. P_%rticipating Institutions 

a. Corporaci6n de l esarrollo del Beni (r°Or F::I) 

('oVV"" is staffed with ten professionals who are responsible 
for the overall development of the Beni. Five of these are responsible for 
agricultural planning. Recently, ,OTEFEIF completed a five-year Agricultural 
Development Plan on the basis of a diagnostic analysis of agricultural potentials 
contracted to a private consulting firm. A similar analysis for livestock 
potential is nearing, completion,and will provide the basis for a livestock 
operational plan. "OPETT is also planning a series of in-depth studies of 
specific aricultural activities which are expected to contribute toward the 
definition of specific development activities. These include production and
 
denmand studies which reveal a deficit in nearly all food crops. 

Apart from planning activities, CO! BEUT has entered into a mutual 
• s.s:istance agreement with the Development Corporation of the Department of 
,;ant.a Crus (COIRESCO) for agricultural research in rice and other crops. 
These two agencies are also mutually supportive for infrastructure develop­
ment. In an effort to link Trinidad and Santa Cruz, CODEBENT is pushing a 
penetration road southwamrd from Villa Banzer to Km. 130 and CORDESCO is 
pushing its own new. land penetration road northward from Santa Cruz. 

"71;~ has also assisted the Association de Agricultores del 
li (ASABE) in the preparation of a feasibility study in support of a loan 

proposal for a pro-cooperative development progran along the new road. This 
)roposal plans to organize 100 farmers into joint agricultural enterprises for 
farming, 1,000 heetares of land divided between corn, rice, and sorghum. The 
)ropo:al supports a full line of services including mechanization of the above 
(,0Ons plus assi.stance for yuca, pl a tanos, bananas and fruits and vegetables 
(n individual family plots. 

0'. i buciv:et for 1975 amounted to $65,000. Nearly $27,000 
of' this budget was allocated to agricultural research. The major activity 
supported by this budget was the establishment of the San Carlitos experimental 
research station. This 1,000 hectare station is located 25 kilometers east of 
Trinidad on the J]anta Cruz highway. Initiated in March, 1976, the station has 
already been provided with housing and some equipment, and critical adaptive 
rc:eearch is beinfg carried on with fruit and vegetables, rice and corn, and 
snme improved pasture. 

Within operating distance of this station, at Km. 5 lies Laguna 
Suare... "'t and CORDESCO are collaborating with a Chinese Technical 
Mlissior. which is working on appropriate rice technology for floating, wet 
and dryland rice. Two Chinese technicians have worked for two seasons at 
La.,ura Suarez. nd have made progress toward variety adaptation and improvement 
of wet land cultural practices. 76 varieties have been tested and about 5 
lines are worthy of expanded planting. Seed production is also underway. 
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lfowrcver, some mechanization nnd water management appears to be essential. 
IN addition, <'IA E';-E!I has built and is operating n rice storage facility 
nenr Sachojer iln the smae --eneral area. 

COPEI!:l'F i, staffen by a qualified, yo1t, and aggressive group of
national Oriente technicians. ,nId is one of the most promising development
or,-aizations ii the region. 1iespite its small staff, CODEBENI will experience
ii difficulties in :!ssumlin.- :.dditional responsibilities for this Project, since 
.-(.vcral of is :;Uaff are already involved in planning and implementing agri­
cUltural research activities in the absence of ILTA activities in the region.

CODE(EUI attachec a high priority to the proposed Project, as reflected by

its budg:etary allocations of over $50,000 to the Project. 

b. Corporacion de Desarrollo de Dor Oeste (CORDEO)
 

COmJUE[1O is the departmental development corporation of the Pando. 
The
budtet of CORDENO derives in part from GOB allocation, but primarily from a 1% 
tax on importations into the country. This budget amounted to about $50,000 
ill 1c 7 5 . 

Apart from general development planning activities similar to those of
(Cuij,::ii, CORDIE]O has initiated responsibility for agricultural research in 
the absence of othter interested entities. However, the research station is
:till in incipient stag es of development. As in Trinidad, MACA plans to sign 

a loill:-tern collaborative ajreement with CORDENO, and to concentrate research 
a(.tVitics in one station. (liven the similarities of the ecological conditions 
iii Cobija and Riberalta, the transferability of research among the stationS is 
(".:pc .tcd to be !mutually beneficial.
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C. Social SoundIne.s 

1. The Tars-et Group 

will be the small fallmer of 
Th, primary beneficiary of the Project 

will benefit directlythlese small farmers
nl' ,north ceitrl Oriente. Iifty of 


research activities financed under the
 
in the experimentalfrom participation 

Eventually, the results of the research 
project could be disseminated
 

project. 
 in the Project'ssmall farm families who reside 
to many of the estimated 35,000 the group will include new colonists from

the targettar!-et area. Additionally 

Altiplano and Valleys regions which are 
the poorest regions in Bolivia (See
 

.iwure 2 on pace 31 .) 
accord­of the target farmer vary

The sorjo-economic characteristics 
In the central Oriente the 

in which he lives.to the ecological reGion 

estimated 19,000 small farmers, often 
recent colonists, raise a few subsistence
 

crops (corn, yuca, rice, beans, vecetables 
and plantains) and derive cash
 

from the sale of up to five head of cattle per 
year. Average
 

income primarily 
 small farm incometo four hectares. Average
ciltivated land ranges from one 

about $71 per capita.farm family or 
In ir)75 was estimated at about W50 ner 

16,000 small farmers, the 
the north Oriente, which has aboutIn on rubber and 

in a -,atherer or collection economy, based 
averac farmer lives 

About two-thirdsto market forces. 
nuts wlich are harvested in responseIra:il last year owing to a were unharvested

(11 the ! razil nuts in the Cobija region 
less than 1.5 hectares, whichland averagesdemand. Cultivatedl:icl" of market 

maize and some vegetable crops strictly for 
I',l devoted to ylca, rice, beans, 

:,-stenee puirposes. This diet is supplemented by tree crops such as bananas, 

did not exceed aboutin 1975 probably
pl trtaius ,nd .raines. Avercge income 


$68 per capita.

$iO0 per f-ir family or about 

of the Beni's population is among the worst in 
The health situation 

that nearlyestir-.ted 
to tropical climatic conditions, it 

is 
!l.'ia. 1Tue unlikeAdditionally,from parasitic diseases. 

(r"' Cf tie ponulation suffers 
a problem with eradication 

area, malaria continues to be
thU "2anta Cru,: the lack of a trans­in large part to 
neanires difficalt to administer owing 

medical facilities 
to the dispersed population. Although

portation network and 

are available, usage of these facilities 
are low due to the poor transportation
 

highly dispersed population.
involved in servicing a 

nretworh and difficulties 

With re-ard to education, the teacher-pupil 
ratio compares favorably
 

to the other areas of rural Bolivia. 
However, attendance rates are consider­

ably lower due to the lack of a transportation 
network.
 

but largely 
The fiture settlers in the Oriente constitute 

the final, 
which will benefit from the

target .roupiikroi.ni3 portion of a future 
These settlers will probably come from the Altiplano,
research results. 
 or from the
 was estimated at $57; 

where averag e per capita income in 1975 
Cultivation practices 

Valleys, where per capita income averaged 
about $70. 


yuca and different types 
will shift from potatoes and maize to rice, of 

not
the north west Oriente. Since settlers do 

maize as these settlers move into 



I-enerally emanate from the poorest segments of the population because the
 

act of settlement requires some capital, averare income figures for these
 

:reft of origin are probably fairly accurate.
 

,. floial/Cultural Feasibility
 

The Project addresses cne of the most fundamental questions in rural 
small farm production and income. Thedevelopment: -on.traints to increased 

the development of technologiesprimary (.mphasis (Ifthe Project Iill be on 
to si ll farmlers. As pointed out in the Project description, 50ajiplicaibl an:pi'll faniers will play, through experimenting directly with varieties, 

role in the development of these technologies. It is anticipatedilit(-:ral 
and funded techniciansthat these farmcrs will work< closely with GOB grant 


iii decisions rdirip technologies to be applied. Furthermore, as pointed
 

Pla-n in ?Tble II, the primary emphasis of the Project will
 
out in the Res enreh 

h,, (-n the development of crop t.I"w:hnoloLies. Because larger farmers in the
 

are involved almost enclusively in livestock production, initial results
 
arwt 

.rop varieties will be applicable almost exclusively to small
with regard to 
is on the technological aspects

f:. iicrs. Altlouivh the Project's major focus 

small farmer oroduction, socio-cultural aspects of small farmer
 

of .creasinf 

1-iliavior are likely to constitute important obstacles to the adoption of the
 

outputs of the Project. A recent study on rural development projects
r,'search 
( .A.I., Stratcui cs-. for Small Farmer Develoment) indicates that to maximize
 

th(- chances for success, the small farmer should:i) be involved 
on a meaningful
 

prepared to
level in decision-making processes which affect nim and; ii) be 

of new technologies.mn.le resource comnnitments to the adoption 

been desipied to try to meet those conditions. Agri-
The Project has 

the basis of an understand­
(ilItliral restrob activities will be developed on 

as as
ni of sm all Carmers and their production systems well their problems
 

Close contact between researchers and small farmers 
through­

.and aspiratiois. 

of the ProJect iq expected to encourage this difficult out the implnc ,Lvtion 

a
.'u1.-i!be developed ..ithiln i:: months after the arrial of
 proress. 'V,.c R.,'.r-

ime to stlect the 50 participat­to a-iow technician
:,r.,nt-ftnded technician 
 Clearly

;all faniters and intergrate their ideas into the Research 

Plan.

111: :AM 
farmers will not cimmi

+t (and therefore risk) labor and resources to the
 

pro.ram unless their ideas with regard to what should 
be planted are taken
 

participation will be contingent
into account. Furthermore, their continued 


upon an ontoini, role in the decision making process..
 

3. Spread and Replicability Effects
 

Both the spread and replicability effects of the Project depend 
largely'
 

oni future extension/promotion efforts which are devoted to disseminating 
the
 

areas where small farmers
Project results. Some spread effects may occur in 

These spread effects will occur initially­participate in research experiments. 


to participatin- farmers and their families in terms of increases in income
 

and consumption.
 

Replicability effects are the major purposes for which applied
 

research experiments on small farms have been designed into 
the Project.
 

Given the ecolo-ical diversities in the Oriente, adaptive 
experiments are
 

essential to confirm or disavow the replicability of research 
results.
 



FARM IV - FARM FAMILY INCOME OF TARGET GROUPS 

Percentile Income: 

Target Area
(Estimate) Oriente 

Future 

Altiplano 

Settlers 

Valleys 

Up to 40% (under $260' 

4V*to 80* ($261-$50o" 

81% to 95% ($501-$1000) 

96c to 100% (over $1000' 

12,000 

15,000 

7,000 

1,000 

24,000 

31,000 

29,000 

14,000 

126,000 

1o8,oo0 

18,000 

2,000 

100, 000 

110,-000 

45,000 

15,000 

T o t a i 35,000 98,000 254,000 270,000 



Figure 3
 

Farm Income Distribution in Bolivia - 1975 i
 

Income 	 Key:
in $ 
 $9,852 

10i,000 Estimated Average Farm Income 
_ Family Per Capita

Farmers Income Income
 

1T 10 $ 217 $ 34.50 
11- 20 225 35.70 

1 3,000 21- 30 233 37.00
31- 40 242 38.40 

0 41- 50 283 45.00
 
51- 60 316 50.00
 

r4 	 61- 70 367 58.25 
71- 8o 45O 71.4o
81- 90 583 92.50 
91- 95 833 132.20 
96-100 3333 529.00 

96-97 $ 1090 $ 173.0098 1350 214.30 

99 3284 521.301,000.. 100 9852 1563.80 

SUMMARY OF IiNCOWs 
Per 

0 20 40 60 o 100 Farm Capita 

Average for Bolivia: $ 500 $ 79 
Percentile Ranking of Farmers Average for Central Oriente

for North OrienteAverageAverage for Alt~iano 
450 
400325 

71 
6857 

Average for Valleys 500 70 

_/ Includes only income earned on the farm. Total farm family

income is often considered to be 10K to 201A more.
 



D. Economic Soundness
 

Assessing the economic soundness of a Project primarily devoted to
 
the factexploratory resear.; in small farm, systems is complicated by i) 


that the ultimate beneficiary is the small farmer rfter than the
 

research entitirs which will receive assistance, and 2) the fact that
 

most of the benefits which are likely to accrue from the Project will
 

do so in later years, after research results have been disseminated. 
Thus a cost-benefit analysis of the Project would not be appropriate
 

Such a cost­until after a reasonable period of time has elapsed. 

benefit analysis should appropriately include extension costs as well 

as research costs to calculate production benefits of agricultural 

research, and should be performed about 8 years after the initiation 
of research. 

an earlier stage,
A limited cost-benefit analysis could be performed it 


when research results are known. This analysis would be based entirely
 

on technological results, including guided on-farm experiments, and would­

compare the c,,sts of production for unimproved (or traditional, production
 
This type of
with improved production practices for relevant crops. 


as soon as research results are available,
appraisal could be performed 
and will be included in the Evaluation Plan.
 

The economic soundness analysis which follows therefore rests on an
 
and 2) an estimateasses:;ment of: I" the policy soundness of the proposal, 

of comparative costs and benefits of small farmer systems, including
 

future settlements, if the Project were to be foregone.
 

1. Policy Soundness
 

The policy soundness of the Project, from an economic viewpoint, rests 

or, the following assertions: 

a. There exists untapped agricultural potential in the north west
 
Oriente; 

b. The distribution of Bolivia's rural population is biased towards
 

over-populated areas suffering from atomistic production and
 

currently low agricultural productivity;
 

c. The push/urge for colonization in Bolivia is such that colonists
 

gravitate toward newly accessible areas in spontaneous movements
 

even when directed colonization projects are not organized;
 



d. 3mall f'nrm tchlr.log' nppropriate to agricultural conditionsin the Oriente i.-significantly different from that employed

by colonists from the Altiplano and Valleys; 

e. The identification of small farm technology appropriate to or
ec,,'cmically viable thein Oriente .and the converse: technologyard crops which are not economically viable) would result in
better investment practices and production patterr, and consequent­ly in higher agricultural production and returns to small farm
incomes, then would be the case without this knowledge.
 
Therel'ore, 
 as a GOP policy, plans to open up the Oriente to increasedneti lement and agricultural production make good sense. This Projectwill provide 
an essential input into the GOF 'scapability of planning
for the development of the Oriente. 

2. Comarat.',re Csts and encfits 

An estimate costsof and benefits of small farMer product-lon in theOriente in the absence of this Project would clenrly be basedhypotheses, and on
would therefor,- !.e relative".- worthless,in C'or ., terms. However, it would appear especiallyto be obvious thatproduction e.nsts for sir!rthe farmer willt uidance be lower if he receiv edrather than experimenting over 2-3 years with the adaptation
of his nrior technological experience and knowledge. 
 It would appear
to be equall. obvious that lenefits will be greater relative to costs,nnd that the:,: will accrue earlier, thereby enhancing the presentof' valuethe lencf.*t-cost ratio. 
 The above process at the micro-economic
level wruld translate itself into considerable savings at the 
macro­economic level in terms of efficient resource allocation which con­tributes to the maximization of production. Further economic effi­cienciec would.-
be obtained from portions of the research which are
neutral t . farm size, and whidhwould be used by large ranchers in the

!eni. 

The above analysis is based largely on the assumption that in the
long run, large numbers d'small farmers will benefitcarried out under from the researchthe Project. However, the economic benefits accru­ing from n more efficient use of resources would commence during thelife of the Project for the O or so participating farmers, andcould with extension services and/or spread effects reach some
the 35,COO farmers living in 
of
 

the Project area. 
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Finally, if the results of the Project were primarily negative, 
that there is little future for small farm activity in
indicatinr 


the Oriente owing to ecological and agricultural reasons, then the
 

Project could result in considerable savings to the national econo­

my by discouraging settAgment. This is likely to occur in some
 

narts of the Oriente,/part of the contribution of this Project is
 

to identify such areas. The "Preliminary Study of Areas for Small
 

Farmer Settlement" performed ing the intensive review, and the
 

forthcoming ERTS-GEOBOL proje See Section II. c) will assist
 

the GOB and Project participants in the identification of these
 

areas.
 



E. financinl Koundnesc
 

Tetil;al Iroh , ; ,1osts amount te $o$' ,000. The A.T.P. 7rant will provide
]h(),,000, ,Y000,the tVPI , prtinipatin.' small farmers $20,000, and theeionnl Comtmitteer1 10,000. The percentage of contributions of the par­
:....r fol v: A. 1. .'Y; GOP 27A: participating small farmers 29anduI Li' QeiOIvII (hi teQs -I. (j-ee Table I-1, Page 21.) 

Ti,- A.'.".]. prLnt will pr,vid, funds for long and short-term technical
 ,.51stanc,, re ,arch equipment and materials, vehicles, and communication
-nu6im t. TI' ,;W contribution will consist principally of providing counter-Inkst2 
to staff the research stations, land and buildings, operating expenses,
:U pOrsonnal costw. Th.o 1e-:elopment Corporations of Beni and Pando will 
rI.4into otqer: ii; 7 :.pense,_-, materils, and technicians to staff the researchrtitions as well as 
land for the application of Project research. 
Finally,
part.ieipatin- small farmers will donate a portion of their land and labor for
tIn application of Project research.
 

TV, OP has ncreed to provfde funds to support the Project in accordancewiLl tho finmlil pla:. A ?ond~gtion will be included in the Project Agree­,it rioquirin that the -TA budmwt proposed for CY 1977 include funds suf­fi.i nt to siippztthe Project as outlined in the financial plan. Additionally,LI reemcit ruttin forth n collaborative arrangement between IBTA, the Deve­lopment (orporations of the 1ardo and Peni, will outline the resources to bep.vvi.,d by Lh, participatin - inrtitutions. Finally, a staffing pattern will 
h- prov:lded by the WT.. 

:a.. evelopment C.orporations will hve no difficulty in providinu,.,,,l;rI itiois U, the Project. .MKA's contribution for the first year of the
'i, :moupt,;s to less thnn W of its total operatin- budget. Using the 1976lWi . '' a bare and projectilnj a 20" annual increase, the budgetary require­mi L:: ournt ta abc n 1 1 durinr the secona :and thira year of the Project.I"7 lu(i et wnaMout 10 '000 in 1975. Recause CODEBEHI's contribution
will hp rirarijl
 fur hwildi=:s which are direct contributions but not operating
vpon::e it is . .i.. ted ..that its contribution durinr the first year of the
Projen!t will amount te .,,ut 07, K00 or 12V of the corporations budget. As..irti, Pase of IPTA, projected increases in budgetary resources will mean a
rel:tive reduction in the percenta-e of resources devoted to the ProjectrelLive to totol budJetary allocations.
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TAALE V AID RESOURCES BY FUNDING PERIOD 

;In '000 $US 

1978 FY 1979 TotalFY 1977 FY 

- 60 246 
A. 	 Technical Assistnnce 186 

(60) 1901. 	 Long-Term - (130 

One tropical field
 
crop 	advisor for
 
3 years 

(56)
2. 	 Short-Term - (56) 

for special crops
 
and problems
 
12 months
 

164
164
B. 	Commodities 


I. 	Research Equipment
 (120)(120)
and 	 Materials 

(36)'362. 	Vehicles , 
(8)

3. 	Communication 


Eruipment
 

85
85
C. 	Training 


(65)1. 	 Long-Term - (65) 
Two 	in U.S. for
 

Masters Degree
 
Four t,:, CIAT for
 

9-months course
 

(20)(20)2. 	 Short-Term -
Six Bolivians for
 
2-3 months course in
 
Puerto Rico, Costa Rica,etc.
 

. 60 495435
T o 	t a 1 



TABLE VI: GOB Resources by Fundinl! 
(In 000 US$) 

FY 77 

C-MO(]ITA) Resources 

Conit,erart.r 16 

I{,,r.~'Elqliiinent & Materials 16 

Laul, ';id'. & Lab. Construction 30 

OPeratin- Extenses 20 

Lmd Development for Project Research 6 

88 

Departmental Comittee Contributions 

(k urterparts 10 

lew-earch Equivrnent and aterials 15 

Lr,(l Ilildin: :nd Lab. Construction 
ui' kenovation 20 

(Opcratina' E'xpei ise 10 

Land Development for Project Research .13 

68 


:,,mall Farmers 

Lalnd/Libor for Project Research 6 

T o t a 1 162 

Period 

FY 78 

17 

12 

30 

20 

7 

86 

10 

15 

20 

15 

13 

73 

7 

166 

FY 79 Total 

17 50 

12 40 

30 90 

20 60 

7 20 

86 260 

10 30 

10 4o 

20 60 

15 40 

14 40 

69 210 

7 20 

162 490 
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PimT V: Implementation Planning
 

A. 	Schedule of Major Events
 

The PPT network, included as Annex C, sets forth the major events
 
which will take place during the project implementation period.
 
A description of the proposed implementation plan is as follows:
 

2. 	The Project Paper will be reviewed and approved by the DAEC
 
on September 15, 1976, and qrant funds will be authorized on
 
or about September 28, 1976.
 

2. 	By September 30, 1976 the Project Agreement will be approved.
 

3. 	Requests for Proposals for long-term technical assistance will
 
be issued by October 30, 1976 and the long-term technician.
 
will be stationed in Trinidad by February,1977.
 

4. 	Procurement documentation for agricultural research equipment
 
will be issued between October, 1976 and March, 1977.
 
Equipment essential for variety trials on research stations
 
under irrigated conditions will be procured locally through
 
PIO/C 's/purchase orders. 

5. 	By Ju ly, 1977, IBTA and the Development Corporations of the 
Beni and Pando, with the assistance of the long-term tech­
nician , will have completed a Research Plan in accordance 
with Section III.E. above. This plan will include a schedule 
for short-term technical assistance requirements. 

6. 	By October 30, 1977, IBTA and the Development Corporations,
 
with the assistance of a research technician, will have
 

selected up to 25 small farmers for participation in the
 
first year of the experimental program. As these farmers
 
begin to participate, modifications may be made in the
 
Research Plan.
 

7. 	Initial results from the planting of experimental varieties
 
will be completed by November, 1977, i.e., irrigated crops
 
grown during the dry season.
 

8. 	Research equipment should arrive no later than November,
 
1977, in time for use during the natural growing season. 

9. 	An annual series of experiments will be carried out at the 
research stations (including dry season experiments) and 
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on small farms. Reports on the results of this series
 
will be completed by Tune, 1978 and June, 1979 respectively. 

JO. 	Marketing and economic studies for potentially economically
 
and technically feasible crops identified through research
 
efforts will be completed by November, 1979.
 

11. 	 All project experimentation will be completed by December,
 
1979, although participating research stations will continue
 
a program of on-farm and station experiments.
 

B. 	 Procurement Procedures 

Equipment, materials, and technical assistance procured with
 
grant funds will have as their source and origin the U.S.,
 
Geographic Code 941 countries and Bolivia. All procurement will
 
take place in accordance with standard AID procedures as defined
 
in Handbook No. 11. Procurement documents will be prepared by
 
USAID in consultation with IBTA and the Development Corporations
 
of the Beni and Pando. (See Section V.G below).
 

C. 	USAID Monitoring Requirements
 

Monitoring will be performed by a Mission Project Committee 
whose members will have the following monitoring responsibilities: 

1. 	The primary monitoring task will reside with a Project 
Manager in the Rural Development Division (RDD). This
 
individual's responsibilities will include the following:
 

(i) 	Coordinating the procurement of technical assistance,
 
equipment and materials;
 

(ii) Maintaining contact with IBTA and the regional Corporations
 
to supervise the implementation of the Project;
 

(ii) Submitting Monthly and Special reports as necessary; and
 

(iv) 	Maintaining liaison with other USAID Divisions involved
 
in the project. 

2. 	The Development Resources Office (DR) will assist the Project
 
Manager with the procurement of equipment, materials and
 
technical assistance.
 

3. 	The Program Office (PR) will assist with the preparation of
 
Grant Documentation including the Project Agreement and PIOs.
 



D. 	Reports
 

A regular reporting system will be established to assist IBTA
 
and USAID in monitoring and guiding the Project. Reports will
 
be organized to reflect activities outlined in the Research
 
Plan and in the Logical Framework. The following reports wili
 
be submitted in Spanish and in English, a- reouested for audit 
purposes.
 
1. 	Long-term Advisor will submit Quarterly Reports to USAID
 

and to IBTA.
 

2. 	 The Advisors and IBTA will submit annual End of Harvest
 
Experimentation Reports to USAID by July 1.
 

3. 	 The Long-term Advisor will submit a Final Renort to IBTA, and 
USAID approximately two months prior to departure. This 
report will serve as a basis for discussions with the GOB 
to determine how research results may be integrated into 
development plans for the Oriente. 

4. 	 Short-term consultants will submit Reports to IBTA and
 
USAID within two weeks ufter the completion of each
 
consultancy.
 

E. 	Evaluation
 

Joint IBTA/USAID evaluations will be scheduled periodically
 
to evaluate critical aspects of the Project. The first of
 
these evaluations will be conducted 8 months after the arrival
 
of the long-term Advisor . Thereafter, evaluations will take
 
place within 60 days of the submission of Annual End of Harvest
 
Reports until the project is completed. The last annual 
evaluation would serve as a final evaluation of the Project.
 
Deviation from this norm would require full justification
 
from IBTA and prior USAID approval.
 

The Mission would propose issues to be examined at these evaluation
 
sessions on the basis of the Research Plan in Section III.E
 
and the Logical Framework attached as Annex A.
 

The Mission recommends that the first evaluation focus on the
 
initial inplementation phase of the project and involve actions
 
and recommendations to alleviate problems which may contribute
 
to Project delays. In this initial evaluation, particular
 
attention w411 be devoted to measuring progress against the input
 
indicators as they appear in the Logical Framework. This evaluation
 
will determine whether adequate resources are being made available
 



by the GOB and regional Development Corporations in support
 

of the Project.
 

The second and third evaluations will present the first opportunity
 

for a broad evaluation of appropriate crop and livestock tech­

nologies applicable to small farmers in the northwest Oriente.
 

During these sessions research results will be evaluated. 
Particular
 

attention will be devoted to the success of on-farm experiments
 

and the economic viability of aporopriate technrtogies.
 

F. 	Conditions of Project Approval
 

In addition to the standard conditions associated with 
AID
 

grants, the Project Agreement will include the following:
 

collaborative

1. 	The GOB's agreement to e t blish a written 


arrangement between IBTAa'he Development Corporations,
 

of the Departments of the Pando and Beni.
 
This agreement would
 

define the respective responsibilities of these institutions
 

as relates to Project implementation, in accordance 
with
 

Section III.D of this Project Paper,
 

2. 	The GOB's agreement to provide adequate staffing 
to the
 

research institutions, in accordance with Section 
III.F.2
 

of this Paper.
 

3. 	The GOB's agreement that the IBTA budget 
proposed for
 

CY 1977 will include counterpart funds as 
reflected in the
 

Financial Plan of the Project and that the GOB will 
continue
 

to provide on-going budgetary support t6 the research
 

activities initiated under this Project;
 

The 	GOB's agreement that IBTA and the Development 
Corpotations


4. 	
of Beni and Pando will utilize all equipment procured 

with
 

Project funds only for the purposes of the Project;
 

5. 	Agreement that the GOB will utilize 
the outputs of the
 

Project in the planning of future development 
activities,
 

including those for which other donor assistance 
is available,
 

in the northwest Oriente; and,
 

6. 	That the GOB will periodically review its 
research and extension
 

policies in the Oriente to assure relevance and 
effective
 

application to small farmers residing in the Oriente.
 



G. Justification of Waivers for Procurement
 

The Mission proposes that limited local cost financing and U.S.
 

Code 941 procurement be authorized for the proposed Project.
 

Limited local procurement of materials (such as agricultural
 

inputs) and research equipment (such as water pumps) are
 

essential for operations during the first year of the Project
 

and are proposed for inclusion under the waiver. These sources
 

of non-U.S. financing are essential for the timely utilization
 

of funds in accordance with the purposes of the Project. The
 

GOB has requested that U.S. Code 941 procurement for technical
 

assistance be permitted in addition to U.S. procurement. The
 

reasons cited by the GOB include timely availability, experience
 

in tropical agriculture, language and cost considerations. The
 

Mission concurs with the GOB that third country technicians
 

should not be excluded from consideration. The GOB has also
 

requested that U.S. Code 941 procurement be permitted for long
 

term training.
 

For the above reasons, it is the opinion of the Mission that 
the
 

tying of grant funds to U.S. procurement would needlessly 
impede
 

timely purposes of the Project. Therefore,the attainment of the 
the Mission requests that a waiver be granted for local procure­

ment for up to 15% of Project funds for equipment and materials;
 

and for U.S. Code 941 procurement for up to 60% of Project
 
These


funds for technical assistance and long term training. 

the actual amounts of non­requests represent upper limits: 


U.S. procurement may be considerably lower.
 

H. Negotiating Status
 

No special problems in the negotiation of the Project Agreement
 

are foreseen. All substantive aspects of the Project design
 

have been discussed with the Ministry of Rural Affairs and
 

Agriculture.
 

I. Issues: None
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Reply Du-: . 

Action loken: 
__en___MIN'ISTER.10 BE iSUNTOS COimPESINDS A__ionl 

Y RlHGPECU,, IS 
--LIl II1
 

DGA-402/76,V 

La Paz, Agosto 26 de 1976 

AM
 

HOA . hn R. Oleson 
EOU __Drector USAID/B L1 fAZEID L-Paz . 

AAG, _ _ _ timado sefior Director: 

Solicitud de Asistencia Tecnica de AID para Desarrollar - _Ref: 

el Programa de "Investigaci6n Preliminar en Sistemas 

de Cultivo del Oriente Central". 

De acuerdo al diagn6stico de la situaci6n actual del sector agro-

Bolivia, se ve que existe un bajo nivel de productividad co­pecuario de 
uno de los obsta­mo consecuencia del excesivo minifundio, siendo este 

culos m~s importantes para el desarrollo econ6mico de Bolivia. Sin 

las tierras del Oriente tienen un potencial enorme para absor­embargo, 
ber a los agricultores y ofrecen posibilidades para expandir la produc­

la marcha hacia el Oriente que seci6n. Por otro lado, si analizarnos 
el pals con los programas camineros de vinculaci 6 nviene realizando en 

Reyes, San Borja y San Ignacio, debemosde La Paz - Rurrenabaque, 
espontgnea ha de producirse en todas esasadmitir que una colonizaci6n 


regiones, integrando al Altiplano y Valles con las tierras bajas.
 

de Asuntos CampesinosAnte estas consideraciones, el Ministerio 
n de un conjunto de tecnolo­y Agropecuarios ha iniciado la implantaci 6 

agricultura de pequefios agricultores,gfas b~sicas para desarrollar una 


investigando las t6cnicas apropiadas de ciLivo y explotaci 6 n ganadera,
 
se producirlinadelantgndose a nuevos asentamientos de campesinos que 

en los pr6ximos afios. 

Siendo el objetivo del Gobierno incrementar el ingreso per c pi­

ta y elevar el nivel de vida de la poblaci6n rural, la investigaci 6 n de 

t6cnicas apropiadas de cultivo y explotaci6n ganadera para pequefios 
se trataagricultores en los departamentos del Beni y Pando, donde 

ade reforzar el actual programa de investigaci 6 n preliminar dirigido 

este objetivo, requeriri de-asistencia tecnica y financiera. 

http:MIN'ISTER.10


ADNNEX A 
Page 2 of 2
 

2. 

Se estina que el costo de un Proyecto Inicial de tres aflos serg 
de aproximadamente $us. 1. 000. 000. A objeto de cubrir parte de 
este costo nos permitimos solicitar a AID una donaci6n de $us. 500. 000. 
Estos fondos se utilizartan para cubrir parte de los gastos de asisten­
cia t~cnica, equipo de investigaci6n y entrenarniento de personaL 

Agradeci6ndole anticipadamente por su cooperaci6n, saludo a 
usted muy atentamente, 

....7)
 

'---- Z
: '.2 .,
 



ANINEX B 
Life of Project: to FY 19",0PROJECT DESIGN SUMMARY Page 1 of ' Pages Front FY 1977 

THIS IS AN OPTIONAL FromFY_-.1LOGICAL FRAMEWORK (INSTRUCTION: 
AID 030-n 17-711 FORM WHICH CAN BE USED ASAN AID Total U.S. Funding -495.000 
SUPrLEMENT I TO ORGANIZING DATA FOR THE PAR Date Prepared: 

REPORT. IT NEED NOT BE RETAINED PAGE I
Prjc il ubr.ORProject Title & Number: Exploratory Research in Farming Systems SUBMITED.) 

IMPORTANT ASSUMPTIONSMEANS OF VERIFICATIONOBJECTIVELY VERIFIABLE INDICATORSNARRATIVE SUMMARY 
Assumptions for achieving goal tr-ets: 

The broader objective to Measures of Goal Achievement:Program or Sector Goal: 
which this project contributes: 

There will be no major downturn
 
Gross Sector Product Increases Boletin Estadistico of the Bolivian 1. 


a.
To increase per capita income and in the econ:cric ccnditions ard 
from 2,320 in 1975 to 2,611 in Central Bank. 


standard of living of the rural poor. favorable cost-price relations
 
1979 ($b millions at constant 1970 
 for agricultural products will
 
Bolivian pesos). 
 prevail.
 

Data and special studies of MACA
b. The share of production of the 
 2. Favorable government pricing

small farm sector that is marketed Offices of Planning, Economics and 


policies.
Statistics.
increases from 47% to 60% by 1979. 




PROJECT DESIGN SUMMARY ANNEX B Life of Project.
*O,- 35 £1.7 LOGICAL FRAMEWORK Page 2 of 5 Pages From FY 197 toFY 9_ 

Total U.S.Funding $495,Ox0 
Poject Title & Number: Exploratory Research in Farming Systems Dat Prpared, 

PAGE 2NARRATIVE SUMMARY O3JECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 
Project Purpose: Conditions that will indicate purpose has been Assumptions for achieving purpose:

achieved: End of project status. 

1. To develop and evaluate new 
 1. A minimum of 6-8 small farmer . Quarterly Project Reports, and That agriculture potential exists
small farmer production models com- production models describing new 
 4CA's End of Harvest Experimentation in the project area.
 
patible with the various ecological or improved product mixes with 
 eports.
systems in Northeast Central Bolivia. 
 their respective crop varieties, 
 That adequate domestic or interns­

types of livestock and related 
 tional markets exist for new or

cultural practices. I 
 increased production.
 

2. To promote the development of a 2. MACA staff qualified to direct 2. 
MACA's End of Harvest Experiments- That GOB salary levels are high
continuing capability for research 
 and implement research experiments tion reports and the Final Report of 
 enough to attract and retain
and extension in appropriate small and extension programs in the the consultants, qualified research and extensionfarmer technologies for the north areas covered by the project in-
 personnel.

central oriente. 
 creased by 6 agronomists and 3
 

extensionists.
 



AO ,oJO.?5 I 
AWro PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 
ANNEX BP ge .3 o 
Page 3 of 5 

EUP,'Lki.eNr i 

Project Title & Number:_Exploratory Research in Farming Systems 

NARRATIVE SUMMARY 

Outputs: 


1. A study and analysis of the current 
production systems used by the small 
farmers in the North Central Oriente. 


2. A research plan designed to gather 
and analyze information on soils, mean 
temperatures end rainfall and to orga-
nize research, experimental stations 
and cooperating farmers for the initia-
tion of varietal and cultural practice 
testing programs.
 

2a. Research plan revisions as 

required.
 

3. A report on soil and climatic con-
ditions and a set of hypothesis for 
the initiation of a varietal and cul­
tural practices testing program.
 

3a. Hypothesis redeveloped as required 


4. MACA agronomists selected for 

training:
 
a. to MS level 

b. to CIAT 

c. short term visits 


5. Ecological zones and cooperating 
farmers selected and on-farm experi-

ments concluded, 


MEANS OF VERIFICATIONOBJECTIVELY VERIFIABLE INDICATORS 

Magnitude of Outputs: 
FY 77 FY 

X 

X 

78 FY 79 FY 80 

Project managers and consultants 
reports, 

Project managers and consultants 
reports. 

(X) (X) 

X Project managers and consultants 
reports. 

(X) (X) 

Pruject managers report. 

2 
2 
3 

-
2 
3 

I 
3 
-

-
-
-

Minimum No. 
of sites 
involved 10 15 10 

End of Harvest Experimentation Report 

Minimum 
varieties 
tested: 

a. crops 
b. forage 

10 
5 

15 
5 

15 
5 

2 119 
Pages 

Life of Project:F YJ 7 
From FY ­

to FY . 
F977 

! "0 

To:ol U.S. Funding $495.ow 
Dote PrepaAed-

MPORTANT ASSUMPTIONS 

Assumptions for ochieving ovts: 

- That s.zll farmers cooperate with 
the project in develcping required 
data.
 

- That small farmer& rc willing to 
use small plots for production 
experiments. 

- That technical assistance team 
arrives as scheduled. 



PROJECT DESIGN SUMMARY Life of Project:ANNEX B From FY 197Z7 to FY. 180 
SUPPULIi.NT 
Ao ,o01o-58t.-7. LOGICALFRM OK 

FRAMEWORK Page A of .Pages To:ol U.S. Funding $495. 000
 
Project Title & Number: Exploratory Research in Farming Systems 
 Dote Prepar d 

PAGE 3 
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Outputs: Magnitude of Outputs: Assumptions for ochieving outputs 

FY 77 FY 78 FY 79 FY 80 

Minimum No.
 
of Coop-

Farmers
 
involved 20 30 4o
 

6. A summary crop calendar describing X X End of Harvest Reports. 
inputs used and testing results. 

7. Analysis of testing results and a X X X End of Harvest Reports and Quarterly
Veport recommending crop specific tech Contractor Reports. 
nologies foi each of the areas involved
 
in testing.
 

8. Hypotheses on inter and multiple 10-15 Project Final Report developed by 
 That tests indicate potential for
 
cropping and livestock systems designed IBTA and long-term advisor, inter and multiple cropping system. 
evaluated, and reported.
 

9. A study on the economics and X Special Short-term Contractor Report. 
marketing possibilities and constraints
 
of technically viable production models 

10. A summary report identifying basic X Special Report by IBTA and Long-term 
problems and/or potential requiring Advisor. 
further research in the areas of pro­
duction, processing and transportation.
 

11. A summary report drawing on the X Special Report by IBTA and Long-term

above reports of the agricultural Advisor. 
potential in the North Central Oriente
 
will be written and published for 
policy input to the Ministry of Agri­
culture. 

http:SUPPULIi.NT


PROJECT DESIGN SUMMARY ANNEX 	 B Life of Project:A10,010-2 17-711 	 Page 5 of .5Pgs Fo Y 1977 tFY1960
SUP2L02.T I 	 LOGICAL FRAMEWORK Pages From FY t977Yt

Total U.S. Funding $495100 

Date Prepared4Project Title & Number: Exploratory Research in Farming Systems 

MEANS OF VERIFICATION 	 IMPORTANT ASSUMPTIONS
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 

Inputs: 	 Implementation Target (Type and Quantity) Assumptions for providing inputs:
 
IQ FY 77 FY 78 FY 79 Total
 

1. 	 AID Inputs 

Technical Assistance: 
Long-Term 130 - 6 190 AID Records and Project Manager Report. - That AID, the GOB and local 
Short-Term 56 - - - 56 comunities will provide 

Training 85 - - 85 timely contributions to the 
Conmodities: 	 project.
 

a. 	 Research, equipment & materials 120 - - 120 
b. Vehicles 	 36 - - 36 
c. 	 Communication equipment 8 - - - 8 

2: GOB (IBTA) Resources 
Counterparts 16 17 17 50 MACA and Committee records and 
Research, equipment and materials 16 12 12 40 Quarterly Reports
 
Land building and construction Lab. 30 30 30 90
 
Operating Expenses 20 20 20 60
 
Land Development for Project
 
Research 6 7 7 20
 

88 86 86 260 

3. Departmental Committee Constributim 	 Research records and Quarterly Reports
 

Counterparts 	 10 10 10 30 
Research Equipment and Materials 15 15 10 40
 
Land Buildings and Lab- ilonstructior
 
and Renovation 20 20 20 60
 
Operating Expenses 10 15 15 40
 
Land Development for Project Res. 13 13 14 40
 

68 73 69 210
 

4. 	 Small Farmers 

Land/Labor for Project Research 6 7 7 20 



ANNEX C
 

Critical Performance Indicators
 

I...,eptember 3i), 
 1976 Project .... . i...
 
Icto ber 3"), ir76 - lie-iu.tA "or Proposals Vcr long-term technical as­

sistance issued.PIO/Cs for initial research equip­
inent and vehicles issued.
 

.February .9s, 1977 - Long-Term technician stationed in Trinidad.
 
. March 30, 1977 
 - Final PI0/C for research equipment issued 

. Auly 31, 1977 - Research Plan Complete,
 
b* August 31, 1717 - On-station trials have begun 

. October 31, 1977 - 25 farmers selected for participation in research 
project. 

. Noembe 13, 197 - Research equipment has arrived.
 
No emheil 1 1'77 - Initial results from on-station trials of experimental


varieties complete.
 
10. !Icember !;l. 
197' - n-farm trials begin. 
11. -I , 17:) ­ r:eports from annual series of experiments complete.
 
12. October 31, 1)78 
- L5 additional farmers selected for on-farm trials. 
1'. Decemer 2l, 11"( - ?n-farm trials begin 
11. 	 June 30, 1j7 -
 Reports from annual series of experiments complete.
 
15 Jovember, 3"), 19'79 -	 Marketing and Economic Studies complete. 

1,.December 31, 1979 
-
 Final Report Submitted.
 

http:lie-iu.tA


ANITUX C 
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 Page 2 of 3
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ANNEX 1)
 

''cope of ',ork for Tropical Field Crop Agronomist. 

A tropical t'icld crop agronomi:st will serve as a long-term advisor to 
assist IBTA in the implementation of the Project. This advisor will
 
reside in Trinidad. His responsibilities will include the following:
 

1. 	To assist IBTA in an assessment of the small farm agricultural 
conditions in the north west Oriente in the different ecological 
zones which characterize that region, including the identification 
of' proluction problems, limiting factors, and possible ways to 
address these problems from the small farmer's point of view. 

2. 	 To a.ssi.;t T13TA in a compilation of and an analysis for publication 
of' relevant research results from other Bolivian research entities
 
such as the University in Trinidad, CIAT in Santa Cruz, other IBTA 
,stations, private research endeavors by entrepreneurs in the Beni, 
and appropriate i'orei! n research entities. 

3. 	 To assi;t IBTA in the elaboration of a detailed Research Plan 
includin. crop research priorities and time-tables for carrying out 
on-s ation and on-farm experiments. 

). 	To assi-t IBTA in the planning and execution of research trials
 
on experimental stations and on small farm plots.
 

5. 	To suipervise the g-athering of empirical data and economic data on
 
research experiments, particularly on-farm experiments in order to
 
confirm the validity of research results for small farmer use.
 

6. 	To assist IBTA in the assessment of need for and identification and/
 
or screening of short-term technician advisors, and to assist these 
advisors with contacts and information during their consultancies.
 

7. 	 To inform IBTA and/or UISAID as appropriate of particular problems 
of a technical or administrative nature which may impede the
 
fulfillmient of' the Advisor's responsibilities.
 

8. 	To submit quarterly Reports; End-of-Harvest Experimentation Reports;
 
and 	a Final Report to I BTA and USAID. 

.	 To assist IBTA in the preparation of special reports as outlined
 
in Section III.B., Project Outputs.
 



ANNEX E 
Preliminary Equipment List 

RESEARCH STATION 
Agricultural equipment 
1 40 HP tractor 

Trinidad 
9,000 

Riberalta 
9,000 

Cobija 
9,000 

1 3 bottom pilow 1,500 1,500 1,500 
1 disk 1,500 1,500 1,500 
1 flail choppe 3,000 -- -­
1 rotary mover 1,300 1,300 1,300 
1 power sprayer, tractor pulled type 2,200 -- -­
1 trailer 2,000 2,000 2,000 
1 tool bar with cultivator and planter unit 2,000 2,000 2,000 
1 drill planter 1,500 1,500 1,500 
5 band sprayers 1,500 1,500 1,500 
5 sets boticultural hand tools 500 500 500 
2 walking tractors and implements 3,000 3,000 3,000 
1 reed cleaner 500 
1 tractor driven hammer mill 
1 electric generator L,200 4,200 4,200 
1 water pump 500 500 500 
1 complete set for a small shop 2,000 1,000 + 1,000 
1 chain raw 600 600 600 

1 laboratory for soil (chemical and physical); and plants 
and food nutrient analysis 12,000 -- --

Office equiomen-. 
1 typewriter machine 500 500 500 
2 
1 

calculators 
refrigerator 

L00 
700 

400 
700 

400 
700 

1 dehumidifier 300 300 300 
1 air conditioner 500 -- -­

materials, including seeds and fertilizers 1,000 1,000 1,000 + 

Total per station 53,000 33,500 33,500 

GRAND TOTAL 20,0:D 

+ Only the most important parts. 




