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Introduction

The review team was requested by USAID to review the Contract between the
fovernment of Bolivia renresented bv the Ministry of Rural Affairs and
Aqriculture of Bolivia and the Consortium for International Develonment
and its related plan of work. As requested bv Frank B. Kimball, Mission
Director, USAID/Bolivia, durina the orientation of the team, the review
was not to be an evaluation of CID but of the scope of work and contract
in context of the Conaressional Mandate that USAID work with the small
farm sector. It was indicated that CID has a contract providina for a
specific course of work and that USAID/Bolivia feels satisfied with the
performance. The team was asked to review the small farm sector and

qive advice and recommendations as to whether a chance in the contract
or scone of work would improve USAID's efforts in assisting the low income
farmer. The team was asked to consider the resources and constraints
surrounding the project and be practical in making recommendations that

can be implemented.

The objectives of the project as exnressed in fopendix A for the stated
contract (ROB/AID-511-92) are as follows:

"f\. To develop improved aaricultural technoloaies and more modern
management practices qermane to the small farm sector of the
intermountain vallevs of Central 3olivia and the newlv
developina aaricultural areas of the lowlands of Castern
Bolivia (technoloav developmeoni).

B. To extend to small farm operators in the regions of interest
the improved technologies and more modern production practices

(technoloqv extension).



C. To develop the capabilitv of the Ministry offices of Economics
and Statistics, Yarketing, and Planning to generate basic
data, analvze problems and onnortunities. formulate and imole-
ment coordinated nolicies and nrograms for the sector. including
imoroved oraanization and administration of nublic services
(sectorial management).

n. To assist in improvina the onarational capacitv of other
auxiliarv technical services such as soil and irrication,

higher aaricultural education, etc.’

Saection 1037 of the Foreiqn Assistance Act contains the followina lanauage
for text and purnose which directs the nature and work of the nroject to
the small farm sector and thus are auiding principles for USAID work.
"Text
Section 1237A. Agricultural Research.--Agricultural research
carried out under this Act shall (1) take account of the srecial
needs of small farmers in the determination of research nrior-
ities, (2) include research on the intarrelationshins amonqa tech-
nology, institutions, and economic. social. and cultural factors
affecting small-farm aariculture, and (3) make extensive use of
field testing to adant basic research to local conditions.
Special emphasis shall be placed on disseminatina researca
results to the farms on which thev can be put to use, and espe-
cially on institutional and other arrandements needed to assure
that small farmers have access to both new and existina imnroved

technoloqy.



Purpose

This section reguires that all aaricultural research carried out
under the FAA (includina, without limitation, research under
Sections 103, 107, Title X!I or any other provision authorizina
such research) take account of the special needs of smail farmers,
includina research on the relationships among tehcnoloqv, institu-
tions, and economic, social, and cultural factors &ffecting small
farm agriculture, and (3) make extensive use of testina to adapt
research to local conditions. Special emphasis shall be placed

on extension and dissemination methods."

The objectives of IBTA, with respect to the project, are contained in
the document "Estructura Organizativa Operativa y Procedimental del
IBTA" and are as follows:

"3. Objectives

3.1 General Objectives

The aeneral objectives of IBTA are the production of
results of agricultural investigation and experimentation,
as well as the promotion of the inteqral develooment of
rural families.

3.2 Specific Objectives

- To obtain through its proarams of investiqation and
experimentation, as well as the promotion of the inte-
aral development of rural families.

- To create necessarv conditions for the imnrovement of

medium level technologv through investigation and its



rapid transfer to the laraest quantity of aoricultural
people throuah the madium of extension.

- To orient the plans and prcarams of the generation and
transfer of tecunoloov as an education Tunction to
brina up chanqes reauired to improve the intearal
development of farmers, procuring increase distribution
of their incomes and quality of life.

- To intearate the activities of investigation and
extension in order to accelerate the develooment pro-

cess."

Taking into account the charqe qiven the review team, the goals, objectives,
resources and constraints of CID, USAID, and IRTA, the team conducted its
review. The review was made durina the period "oril 24 through May 5,
1978 according to the followinag schedule:

Npril 24 - 25 La Paz

April 26 ~ 28 Cochabamba

April 29 - Mav 2 Santa Cruz

May 3 - 6 La Paz

In La Paz. discussions were held with members of USAID/Bolivia, members
of the CID team. officials of Ministry of Aariculture and Campesino Affairs

(MACA) and Bolivian Institute of Aariculture and Animal Technology (18TA).

While in Cochabamba. visits were made to the Toralama. San Benito, and
Pairumani Aaricultural Exneriment Stations where relevant activities were

reviewed and discussions held with station and other versonnel incliuding



members of the CID team. One dav was spent in the areas of itaoav,
Charamoco, Vinto and Parotani visitina on site with small famsrs regard-
inq their operations and problems. In Santa Cruz, visits were made to
the CIAT Agricultural Exneriment Station at Saavedra, and to the Yapacani
area where a visit was made with a smail farmer. Discussions were held
with CID nersonnel. Hhile in Cochabamba and Santa Cruz, contacts were
made with IBTA ani CIAT officials. (7ppendix I nrovides a list of

individuals contacted durina the review.)
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Characterization of the Small Farmer

The qovern-1 and cnerating documents for the CID-MACA project and all
USAID proarams place special emphasis on providina assistance for the
small farmer. The term "small farmer™ is not defined in anv of the decu-
ments and thus there is onporvunity for misunderstanding to arise as a
result of individual interpretation of the term. The review team thouaht
it might be helpful te include in its remort a description of what it
sees the small farmer to be. Hooefully a description of the nroblems
commonly shared bv this siqnificant arouo of Bolivian farmers can serve
as guidelines to orient agricultural research and other proarams toward

their solution.

Some of the characteristics which describe the small farmer are:
1. A relativelv limited amount of resources, narticularlv capital and
land, labor mav also be limited in the sense of a relative high

opportunitv cost.

In the iong time established sections of Bolivia, the nractice of
fillowing farm land and nooulation densitv are relativelv high, so
that farmers are forcad to generate off-farm income and/or to be
enaaged in a varietv of tenure systems (share cropping) in order to
have sufficient income to supnort familv needs. The trade-off between
land and canital scarcitv will determine the strateaies for fertility
maintenance within the farminn svstem. Undar conditions of land

and capital scarcitv, family labor will tend to have a relatively

high onportunitv cost. as lonn as other sectors of the economy are

able to provide emplovment onportunities.
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These circumstances call for technoloav alternatives which are simul-
taneously land-savina. capital-savina, and nossibly labor-savina.

Such technological improvements may apnear to be impractical, however,
the nossibilitv of developina suhstitution technolcgies rather than
investment ones should not be discounted. Since investment tech-
nologies tend to be relativelv labor-intensive, their development

should be preceded by a careful studv of sources of family income.

A 1imited access to resources fron ouvtside the svstem, particularly
capital and adequate marketing conditions due to constraints such as:

farm size, land tenure arrangements, education, and infrastructure.

As investment technologies are developed, it will he necessary to
provide an integrated deljvery svstem to accompany them. This tvne
of system will provide credit, availability of modern inputs, lower

marketing risks and, as a consequence, imorovement of relative orices.

A considerable pronortion of aaricultural production is allocated for

family subsistence.

The fact that small Tarmers exist laraelv on a subsistence Tevel,
creates a welfare buffer against lower prices. Nua to the inelastic
demand of aqricultural products, a shift in supnlv via technological
change will reduce the farmer's income. In view of this, small
farmers may cabita]ize part. of the increased nroduction via higher
levels of familv consumption. On the other hand, hetter prices and
marketing conditions without accompanvine chanaas in oroductivitv

will provide less henefit to the small than to the larae farmers.



4. N niah degree of economic efficiency within the relatively compli-
cated svstem of farming due to the small farmers responsive behavior

and rationala menaqement of availahle limitad resource

"Farming system™ here is defined as the farmers' priorities and the
way he mananas his available resources to meet those nriorities in
the face of uncertainties. For smali farmers, the nroduction system
is usuallv rather comnlex as a consequance of the characteristics
described above. Often one obsarves cron associations with species
of different tynes, a variety of ways to maintain fertility, methods
of weed cultivation as thev relate to the use of weeds for animal

feed, etc.

Since this svstem is highlv efficient, 1ittle can be aained from
agronomic research oriented to a rearrangement of the known factors
of oroduction. Input-output and innut-input reiations used by farmers
are generally found to he close to ontimum levels in view of the
constraints and risk aversion under which thev onerate. There are

two ways to imorove such a svstem: first, hetter relative nric:s
which wil1l allow the farmer to imorove crop management bv such methods
as selecting hetter seed. using higher levels of fertiiization. better
weed control, etc. Second, the introduction of innovative practices
that will imerove his production caoacity bv emnlovment of substitu-
tion and/or investment technoloaies such as new imporoved varieties
that will vield more under the farmers manaacement conditions, new
methods for disease control, etc. Various combinations of these two

procedures can he utilized.
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A latent demand for technology to improve the farminq system which

js not expressed due to the lack of aconomic and political nowe.

This characteristic is responsible for the breakdown often observed
in the necessary lirkace between agricultural research oriented toward
small farmers (sunply of technoloqv) and the adontion of recommended

technoloqical alternatives (demand for technologv).

A 1cw deqree of adontion of recommended practices by a small per-
centage of farmers ohserved in many programs oriented toward the

small farmer, are indicators of such a breakdown.

In view of the complex nature of the farming system emploved by small
farmers, a critical evaluation of the system is required in order to
adequately identify major needs and/or development onportunities.
These needs and/or development opnortunities which are rather clear
for commercial farmers are not so clear far small ones: thus the
latent demand. Evaluation is needed before agronomic research is
conducted to know why farmzrs manage their enterprises in the way

they do, to know their perceptions regarding various hazards and to
know what production and social compromises are required by their cir-

cumstances.

Without this information, one is likelv to face the hazard of recom-
mending technoloqical alternatives which do not fit the needs of the

farmer and consequently will not be adopted.



III.

10.

Findings and Discussion*

The review team attempted to understand the research and extension proqrams
available as provided by IBTA, CIR, and CIAT to meat the needs of the small
farmers in the Cochabamba and Santa Cruz areas. WYhat follows is a hrief

descrintion, evaluation, and analysis of these programs.

The agronomic research effort

Five major crops have been selected for technological improvement: npotato,
corn, wheat, rice and soybean. The prioritv arrangement for the solving
of problems associated with these crops apparently have heen defined by
CID and Rolivian personnel rather than by the small farmers themselves.
As we observed, the methodological approach wutiiized for the improvement
of these croos nas the following components: (1) a stronqg breeding pro-
aram that involves introduction of genetic materials, crossing with local
materials. and evaluation both at the experiment station and with cooper-
ating farmers: (2) exploratory and optimization studies of bilateral
relationships: fertilizer-cron. insecticide-crop. herbicide-cron, land
preparation-crop, irrication-fertilizer-cror: (3) back up activities.

A balance has been souaht between the on-experiment station work and the
trials conducted in farmers' fields. The experience with off-experiment
station research has freauentlv shown that those exneriments are costlier

and have lower accuracv than those run in the expariment station.

We found no systematic effort to understand the factors of cron quality

as understood by small farmers in anv cron nor to describe the farming

*For a concentual framework which is rolated to and providas a basis for

the discussion reqarding the findinas. see Appendix II.
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systems of production in the area as oracticed by the small farmer,
although this has heen done in isolated instances. In general, the con-
cept has been one of scale neutrality as well as the belief c¢hat research

will produce somethina that will be attractive to all farmers.

Essentiallv, the same disciplinary approach followed in the exoeriment
station (exploratory work) has been followed in the farmer's field trials.
Variety, fertility and pesticide trials are conducted in farmer fields,

but not integrated in the sense that interaction across factors may be
evaluated. Practically, no climatic or edaphic records (other than soil
fertility tests) are kept for the experiments even though a sizeable
number of ori-farm trials are lost due to climatic damaae, (drought, frost)
to weed infestation, and pests. Othef experiments may be harvested after
undergoing several deaqrees of damaqe bv the same factors and go unrecorded.
The reason for this has been both methodological and due to lack of re-
sources necessary to keep the detailed records. It is nct clear to what
extent the trials in farmer fields correspond to the farming svstem of
small farmers since the information does nov show in the written reports.
For example, the fertility experiments in the Toralapa reaion are conducted
in an effort to calibrate soil tests that will permit diaqnosis of fer-
tilizer needs. The fertility treatments on potatoes have been imposed

on the manure as applied by the small farmer, whatever that amount, which
was pronerly recorded for each experiment. However, what was needed more
than the effect of phosphorus fertilizer additions to the manure treat-

ment was a measure of the interaction, manure by fertilizer, so that a



recommended rate of fertilizer can be determined after one knows the

rate of manure that the farmer is aoina to apply.

There is a number of limitations with ‘his methodologicai approach for
optimizing innuts at the farmer level: (1) The lack of knowledge of
factor interactions will not allow sets of unbiase:d technoloaies sensi-
tive to prica variation both of input and outout. Neither will it allow
the desian technology for several levels of capitalnorof risk. (2) Since
the unconfrolled factors of production arz not recorded at the site of
experiment, the production factors that would permit more accuracy in

the recommendations cannot be establishad. (3) There is no way to

relate agronomic risk to a climatic factor such as precipitation, which

in turn would allow a more viable technoloqy.

A note on the calibration studies for diagnosis of fertilizer needs. It
js felt bacause of the limitations of transportation, extension service
assistance, and the problem of accuracv of lahoratory soil tests, that
Bolivia is not ready for a diaanostic system that relies so heavily on
large scale laboratorv facilitiss. It would seem more reasonable to
maintain a modest soils laboratory in Cochabamba that would serve as a
back up to the optimization studies. but not as a basis for the establish-

ment of a large scaie diaanosis proaram in the near future.

The axtension effort

The nroqram seems well oriented but incompiete in its scope and parhaps
in its priorities. Most of the effort has heen made in the necessarv area

of qetting farmers acquainted with the modern technoloay, but Tittle effort
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has heen made to acquaint the research worker with the traditional tech-
nology, or with the wav the technoloay developed bv the research  worker
performs at the farmers level. In other words, the extension effort
should provide a two way channel of communication between the research
worker and the small farmer. This should include production technology,
credit, access to inputs, access to market. and farmer ornanizations.
Unless sufficient action is taken in these areas, the adoption of new
technelzgzles will not take place in subsistence type farming. Even
though the efforts of the extension worker are critical in the credit
area, he must not take the nlace of the credit agency, in the same sense
that he should not take the place of the research worker to develop the
preduction technoloqgy. But he should assist the farmers in the process
of ohtaining the credit, as well as inform the credit institution about
the operational harriers faced bv the farmers. A similar role should

be served by the extension worker in the other areas enumerated.

Perhaps more comment is warranted reaardina visits with nersonnel and
observation of specific projects and nronrams. Much was seen that reveal
dedicated and resourceful effort toward the needs of farmers. The esta-
hlishment of a plant natholoqy service, the initial staaces for the
development of an insect museum, the formulction of a soil moisture pro-
gram, all appnlicable to most farmers and crops, are to be recognized and

commended.
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Recommendations

It is recoanized that a review team does not become all wise or infallible
in a period of two weeks. However, it is our resnonsibilitv to evaluate
and make recommendations hased upon our observations and from the per-
spective of interested outsiders. The following recommendations are
submitted for those concerned. They nrovide a framework or master plan

for action and can serve as a quideline wien decisions are made and action’
can be taken. We do not see that all recommendations can be imnlemen*ed
immediately. Hopefully. however, they can serve as an immediate stimulus

to bacome a part of the thinkina and commitment for action for ail involved.

1. It is recommended that an in-depth survevy of small farmers needs and
problems be designed and conducted throush the cooperative efforts
of the social and hiolonical scientists. This minht be termed a

pronosal for-action.

A hasic assumntion of this proposal is the bhelief that a more client-
orianted adantive research wili h21p to better zccomplish the objec-
tives of the projert. Experience with aaricultural research oriented
to small fariers has shown that toc often agronomists have waited
until new tochnolocical alternatives have been painstakinaiv developed
on exneriment stations under controlled conditions before takina them
to farmers® fields. only to discover that thev are not adanted to

some aspect of the farmino systems. Too often social scientists have
waited until new technolomiczi alternatives have been introduced, and

perhaps rejected. before studving farmer reactions to them.
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An obvious solution to such events is for aaronomists and social
scientists to work closely from the inception of a rrogram to insure

that the work will be farmer rather than discinline-oriented.

Ye believe that CID's contribution to Bolivia's efforts to cope with
the small farmers' problems can be enhanced through this activity,
especially now that its staff is well balanced with social (economists

and extensionists) and biological scientists.

More specifically, the activities can be described by the following

sequence:

1) A proaram region is selected, defined, and described using second-

ary data.

ny
~

Informal survevs of farmers and markets in the reqions are conducted
to provide a firm information base from which to launch a more sys-
tematic survey of farmers' circumstances and svstems.

3) A bhasic farmer survey is desinned and conducted, the purposes of
which are to obtain information to cuide the development of the on-
farm rasearch trials and to orient lonoer-run rasearch efforts on
the basis of the identified developmont onnortunitices.

4) On-farm trials are condiucted on renresentative farms of the reqgion,
in an attempt to solve some of thc constraints, the release of
which, will permit the improvement of the small farmers' system of
farming.

(For detailud information reaarding procedures to be followed. the

desiqn, including sample quastions  and the conducting of the question-

naire and on-farm trials, see Apnendix III.)
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Human Resource Nevelopment

The intense shortage of qualified neople to serve in nositions of re-
sronsihilitv and assume the leadership necessary to develop Bolivian
agriculture was expressed repeatedly to team members in each area
visited. There also exists a critical shortaae of lesser trained
peonle at the technician level to assume resnonsibilitv and perform
the daily activities associated with on-qoing nrojects and to make it
possible to instinate new nrograms. If such peonle were available

to work with CID team members. it would be possible to multiply the
offectiveness of team members and thus enhance their contribution to

the program objectives.

A program has bean initiated to increase the involvement of agricul-
ture students from the Universities bv employing them to work with
experiment station and CID personnel in on-geina projects in the

preparation of their theses for the Ingeniero Agrdnomo deqree. The

numher of students takina advantaae of this opportunity has been dis-
couraginaly low probahly hecause the amount of money offered for

stipends is not hiah enough to attract their particination.

Perhans the budget could be rearranged to nrovide for higher pay to
the students. If this is imnossible, the stipend rate could be
increased and tha number of student positions availahle decreased.
Even though the latter reconmendation would searm to defeat the purpose
of the recommendation. i.e.. increasing the number of students parti-

cipating, it is our feelino that it could help. Since students are
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not now being attracted by the low stioend and perhaps those who are
attracted are not of the highest ability, a2 higher stipend could make
it nossible +o attract a limited number of hiah zpilitv students to

the project.

Tncreased particination of quality students would have immediate and
long reaching conseauences. The efforts of team and experiment station
personnal would ba multiplied, it would increase the suoply of lccal
trained neonle. and would serve as an incentive for students to con-
tinua their aducation to the mainina of Master's and Doctoral degrees
and thus increase the countrv's supply of professionallv trained man-

power.

It is recommended that CIN, IBTA, and CIAT develop the necessary facil-
jties so that information on yields and other factors can be made
availahle soon after harvesting. This does not necessarily mean
sophisticated computer facilities. In fact. very inexnensive two
memory nocket computers are sufficient, and coilece students can

easilv be trainad to perform the n2cessary data orocessing.

CID quarterly renorts do not contain all of thewlevant experimental
information. Perhans, in addition to these mors complete timely
reports, a more fermal tvpe of vearlv report should be produced and
circulated as sources of information within the Ministry as well as
within the university system. These reports could involve (1) Intro-

duction, (2) Descrintion of Problem, (3) Review of Literature,
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(4) Hynotheses and Assumptions, (5) Methodology, (8) Results and Dis-
cussion, (7) Conclusions and Recomiendations, (8) MNew Problems Found,
(9) Biblioaraphv.

As the review team traveled in the Cochabambha area, it was observed
that a larqe number of the small farmers maintain a flock of sheep.
Data obtained from tho 1972 survev conducted bv Utah State University
indicate that 53 percent of the farmers raise sheep. A cursory
obscrvation indicated that the quality of the sheep could perhaps

be improved with respect to both wool and meat production. It is,
therefore, recommended that a sheep improvement orogram of the nature
of the one established bv Utah State University on the Altinlano in
1971-74 he introduced to the intarmountain valleys. This nroqram
involved shearing and wool imorovement and marketing, ram oroduction
and marketina, crossbreedinc and commercial sheep production, and

forage improvement.

It is not known by the review team why the apparentlv successful Alti-
plano rroqram has not been adopted by the farmers i. the intermountain
valley areas of Bolivia. Perhans there is valid reason. If not, it
would appuar that th: exoertise and technologv develooed in the
Altiplano could form a vital part of the nrogram to improve the

standard of living of the small farmer in other parts of Bolivia.

Orijentation o¥ HNew Personnecl

Over the vears much has been icarned about agricultural improvement
programs in develoning countries. Several renional proqrams and inter-

national centers have heen established to coordinate, facilitate, and
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promote diverse efforts. The review team suqgests that opportunity
be provided for new CID technicians to visit some of these centers
and programs such as Mexico (CIMMYT, Chaoingo), fuatemala (ICTA),
Costa Rica (CATIE), Colombia (CIAT), Ecuador (INIAP), Perd (CIP, La
Molina), before assumina assignment in the host country. Becoming
familiar with what is being done in these programs could provide
opportunity to build on existina programs, avoid duplication of
effort, serve as a source of relevant data and bioloaical materials,
etc., and thus enhance their effectiveness once they arrive on site

to commence their own activities.

Problems in Delivery of Equipment

As the review team met with team personnel, considerable concern and
frustration was expressed over the long delav in the delivery of
equipment and materials ordered under the USAID 053 Loan and CID
programs. The carrvina out of work schedules, and the initiaticn

of projects and research proarams have bezn impossible because the

equipment and materials have not arrived as expected and needed.

It is recommended that USAID and CID investiqate the problem to
determine where the delavs occur and to see if remedies can be

applied.

The review team feels that perhaps the most important contribution
the CID project can make to Bolivia is in the area of education, both
formal and informal. It is sugqested that CID personnel try to aliow

more time for the in-service education of their Rolivian counterparts
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and for the promotion of their work with adovernment officials. If a
CID scientist uses 99% of his time to run field experiments along with
his Bolivian counterpart, he will have little or no impact within IBTA
as an institution. Instead he should try to aet the higher IBTA
officials of the project area, interested in the kind of work he is
doing. Also. he should try to get his support for more personnel at
the same time he is showina the higher official the real opvortunities
for agricultural develooment. Our impression of some Bolivian offi-
cials is that they are only anecdotically acquainted with small farmer
needs and are not fully aware of the complexity of the nroblems
involved in the develooment of the sector, especially with the small

farmer subsector.

8. The review team was informed that Dr. LeBaron's and Dr. HWalker's
positions on the team will soon become vacant. It is our suggestion
tha’ it would he helpful to the work of the centract to fill Jr.
Nalker's nosition with a potato brezdar, Ph.D. level, fluent in
Snanish who would be resobonsible to advise on the potato breedina
nrogram as well as the experiment station phvsical development. net
acouainted with the factors of potato aualitv as seen bv small
farmers,* to better understand the dearce of stability of local
variaties as comparad to introduczd ones, and perform exploratory
trials with small farmers. This person should spend at least two

months in CIP becoming acquainted with its methods of research.

*Help in the area could be obtained from CIP instalations in Perd.
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We suagest that Dr. LeBaron's nosition be fille. with a production
agronomist. Ph.D. level, with a strona backqround in soils, statis-
tics, and microeconomics, and fluent in Spanish who would be responsible
for the plannina, conductina, data processina, technologv desian and
reporting of all exnloratory and optimization work on potatoes, corn,
wheat, and barley conductad on farmers' fields; and teach in the San
Simén University of Cochabamba and direct thesis studies. With the

new orqaniration of IBTA experiment stations, extension personnel will
be integrated under the director of the experiment station. This
review team oxplored with Ing. Jaime Salamanca the possibility of
involving some ar all of the extension personnel in the conduct of
on-farm research. If the report is true that more technical personnel
will be approved for IBTA, the efficiency of the production agronomist
could be greatlv enhancad if four to six equinped brigades were assigned
to work with him. We also feel that the person apnointed should spend
approximately two months in Mexico: CIMMYT and Chaninao, becomina
acquainted with the rescarch conducted in those centers oriented toward
small farmers.

The review team suggests that Cassava in the Santa Cruz area should

be included as one of the crops covered by the nroaram of work. This
plant is one of the principal sources of carhohvdrates for the small

farmer in the area, and has an exnort notential as flour and can be

used in animal feed.
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Summary and Conclusions

The review team was impressed with the quantitv and quality of work being
performed by the CID team and the Experiment Station personnal, especiallyv
in view of the limited resources, both human and physical, with which they
have to work. The nature of the programs are significant to Bolivian

agriculture and important and effective work is heina done.

As a result of discussions with CID, USAID/Bolivia, Government. and
Experiment Station personnel. on-site evaluations, reading of Contract,
plan of work, statement of objectives and progress reports, the review
team concludes that the CID Contract, as initiallv conceived, is within
the requirements of the Congressional Small Farm *fandate. Perhaps the
acceptance of some recommendations would require Contract amendment.

In any event. some "fine tuning" of the plan of work would be approoriate
in order to incorporatz recommendations contained in Section IV of this

report.

Members of the review team wish to express appreciation to all the indi-
viduals in GID, USAID, IBTA. and CIAT who have been so kind and helpful
in making arrangements., attending to our needs, and in making our time
as productive as oossibie. Me realize we have imoosed on full schedules
and holiday nlans and interrupted in many ways. However, the attitude of
those individuals we have contacted has been pleasant and helpful. e

say thanks.
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It is our hope that our evaluation has been accurate and that our recom-
mendations are valid and can nlay a part in helping to reach the sig-
nificant objective of improvina the standard of livinqg of the small

farmer in Bolivia.
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APPENDIX 11

A conceptual framework which is related to and provides

a basis for the discussion regarding the findinas,

Section III of the Report.

It is now widely recoanized that normallv a good production technology
plus an extension service are necassary hut insufficient to achieve irre-
versible adoption. Systems for credit, input availability, marketing and
farmer organizations are also necessary. However, normally, the latter ser-
vices tend to be adequate in areas where ccmmercial famming is predominant.
That is why. in these conditions, isolated evforts on technolegy develop-
ment and extension seem sufficient to induce technoloaical changes. On the
other hand, areas of subsistence farming will normally have very limited
access to the systems of credit and input availability, marketing and farmer
organization. This will be due in many cases to a very limited infrastructure
development, as well as to a very limited individual capacity of the small
farmer to obtain the kind of assistance from the public sector that commer-
cial farmers have. It has been shown in several countries, including Bolivia,
that an isolated government effort on developing production technology and
on extension service for the small farmer will not have an impact on increas-
ing land productivity, unless complementary act-on is taken in the areas of

credit, input-output market, and farmer oraanization.

This review team was told by Bolivian officials that the problems they
are concerned with are largelv social in nature and that they anticipate that

the project being evaluated would be of primary assistance in the alleviation
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of these problems. The Government of Bolivia's primary concern is not with
increased food production at the national level, since the sector's balance

of payments has been positive in the last five years. Rather they want an
increased productivity of the land that will help the rural population improve
its quality of life, and bring about cheaper food for the urban sector. The
way to achieve the government goal is very much in phase with the mandate of
the project to provide assistance to the small farmer. The project under
evaluation is focused on an increased productivity of land bv the small farmer.
There is no doubt that some of that increased production will stay on the farm
to provide for more abundant food, but the rest will have to he marketed so
that the small farmer can obtain the means to purchase the inputs of the new
technology, as well as other services for his livelihood. However, it is

also well known that the limited capacity of the country to absorb an increased
production of potatoes, corn, and barlev would likely result in a decreased
price for the staples which would be most adverse to nroducers, discouraging
them from increased productivity. On the other hand, the real possibilities
for export have not been analyzed in depth. There is no exoerience in inter-
national market for disease free potato seed qrown in the highlands, for corn,
rice, and other staples. In addition, there is the problem of high trans-
portation costs. Thera is, on the other hand, a big deficit in wheat in the
country which could be used as a substitute crop for potatoes, corn, and
harley if their productivity per unit land were increased. This seems to be
one possible alternative for development of the small farmer, if the project
succeeds in developine the kind of technoloqy as well as the proper incentives

are created by the government for partial crop substitution. In which case,



the qovernment should have to protect this development by balancing out the
production of wheat in the Santa Cruz area through mechanization which is well

on its way to being develooed (CIAT. Ing. Vaca Diez).

Yhen working with the small farmer. we must recoanize the diversity in
his sources of income, i.e., (1) off-farm. (2) annual crons, (3) fruits, and
(4) animals. The small farmer will normallv judge a technoloaical innovation
not onlv from the standpoint of net income, but also the dearce of competition
with his other activities. the risk involved, and access to the market of
inputs and outputs. Only when the net result is positive will he adopt
irreversiblv,

Achievements of traditional technologv are hecoming increasingly recoanizec
bv aaronomists and other professionals. 'hen the interaction of farmer and
crop has involved manv aencrations in an area as well as the domestication
of the crop, there is considerabhle knowledae, genetic resources, taste pre-
ference and specialization involved in the traditional technoloqgy. much of
which remain esoteric to the outsider. That is no doubt the case with potatoes
corn and quinoa in the Andean reqgion. where snecific standards of nuality have
been reacned, as well as a dearce of stabilitv fo ecological variation thru
time: drouaht. frost. etc.. which, of course does not rule out the presence
of disease {virus., blights). pests. etc.. that miaht at times seem to be
jmportant limitina factors. However., vields of un to 25 ton/ha of Tocal
potatoes have heen harvested exnerimentaliv on unirrigated farmer fields in
the Toralana reaion, where virus and nematodes have been reported to be dam-
aging to the cron. Ho special efforts have been made in 3olivia to understand

the factors of the quality as held bv farmers. In fact, tuber quality is so



29.

important to the small farmer that he will not shift to another varietv simolv
because it is resistant to nematodes. it will also have to meet his auality
standarpds.

Another area of aaronomists misunderstandina of traditivnal tcchnoloay
is that of the farmina svstems of production. This concent involves compo-
nents such as rotation of monc and polvcroous, short and lonqg term resources
of oroduction (lahor force, traction, enerav) and the uses of the individual
crops. One farming system in the Toralama reaion involves a rotation involv-
ing one vear of potatoes. one voar of oats or barley, ona vear of quinoa or
lupino. and two vears of iddle land. Accerding to Ing. nonzalo Claure, five
tons or less of manure plus some fertilizer plus two spravings. all nrovided
bv a “rescatador,” are invested in the notato crop. The other crops go un-
fertilized. In the Santa Cruz area, small farmers use the slash-burn svstem
that involves qrowing rice associated with corn for two vears after the land
has been cleared and then letting the land go back to its native vegetation
for six vears. It should be pointed ouvt that no fertilizer or herbicide are
reauired. althouch a limited nrotection acainst pests ir reauired. 7 farmer
we interviewad near the Yapacani arca statad that he harvested approximatelv
600 Ka of rice plus 1200 Ka of corn from onc hectare. Tarmina svstems like
the two described have been develoned thru anenerations of trial and error and
have the merit of being effective for the pravailinag social and economic con-
ditions. In fact, manv of thase low enerqv requirement farmina svstems may
challenge the deqree of efficiency ner unit of fosil energy invested by the
modern agricultural enternrise as normally conczived bv the acaronomist.

Certainly, Bolivia is not a countrv in which we mayv conceive an aqriculture
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heavily dependent on imported inputs to be competitive in the short run for
the international markets. It seems that the limited availahility of modern
inputs in Bolivia points at a technology development that differs frequently
from e model for industrialized countries.

A concent of scale neutrality has been used bv agricultural economists
to imply that any technoloaical innovation will be eaually baeneficial to the
farmer regardless of farm size. /n example of this is the development of a
nematode resistant potato variety since no matter how much land is planted
by the farmer, the benefit of the resistance will be there. Scale neutrality
is a fact when only the size of the farming enterorise varies, however there
are many differences other than farm size between a larae and a small farmer.
Cultural traits (taste, values, other), availability of capital, degree of
formal education, etc., can make the concept of scale neutrality misleading.
A small farmer will be more likely to use labor intensive farming systems
of production, whereas the larger farmer will use a more capital intensive
farming svstem. The best corn variety grown as a monocrop is not necessarily
the best to qrow in association with beans. Take the case of nematode resis-
tant potato as a technolonical innovation. Tha new varietv would be adonted
by a commercial farmer if there were a market for it. On the other hand. the
small farmer might decide to retain his local variety if the new varietv did
not meet his quality standards. MNematode resistance is not an eat or starve
jssue to the small farmer since his variety has & certain deqree of tolerance
to the nematode infestation. Wheat. on the other hand. is closer to a scale
neutral situation than potatoes. since wheat is not native to the Andean region,

but, even in this case, a very definite cituation of reiection of an improved
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varictv was encountered bv the review team in the area of Cochabamba. A small
farmer was goina to quit qrowing the improved Chinoli variety of wheat and qo
back to the local variety, Barba negra, apparentlv only on the grounds of

taste.
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Apnendix II1

Proposal for action - Detailed information for thc formulation

and conduct of an indepth survev to determine the needs and pro-

blems of small farmers as a guide to rcuearch and extension

activities.

This Appendix pertains to recommendation 1) in Section IV of the Report.

The following describes each of the steps in the above sequence so as to

provide quidelines for their implementation.

1.

Selection of the region

The reqion is a qeogranhicallv identifiable area, within which there may
be several agroclimatic zones. It should be selected on the basis of the
quantitv of pricritv crons. their relative importance in the region, the
promise for improvement, and perhaps other considerations as: political

environment, infrastructure, availability of services, etc.

The size of the reaion should be large enoush to demonstrate the feasi-
bility of the approach, and small enough to be manaqeable with the avail-

ahle resources and technicians.

Once the reqion has been selected, the first task is to tentatively iden-
tify agroclimatic zones within the region. and to discover the nature of
institutional factors affecting aqricultural production in the area. An
agroclimatic zone can be defined as a qeoaraphicallv jdentifiable portion
of the proaram region where soil, topographic, irrigation. or climatic

factors create nroduction opportunities which are distinctlv different



33.

from the other zones in the region. The first anproximation of this zoning
can be based on the teéhn{cian's knowledge of farming systems and practices
fn the area. If all farmers follow essentially the same practices and use
the same tvpe of variety for a crop that can be considered the major enter-
prise, then the reqion could well be considered one aaroclimatic zone.

If there are systematic differences in those practices, and these diffev-
ences are thouaht to be due to agroclimatic factors, then more than one
zone should be defined. If these differences appear to be caused by eco-
nomic factors such as: tenure, farm size, marketing conditions, they

should be considered as characteristics of farmina systems within a zone.

The following kinds of information, if thev are available, will be useful
in making tentative zone distinction:
(1) Soil and Topographv

a) Identification of different soil types in the area, their relative
extensiveness., their local names and any selective use of soil
tvpes by local farmers. Chemical and mechanical analvsis of
soils in the area offers information on snecialized use of soil
tvpas by farmers.

b) Information on the topoaraphvy of the area bv toooqraohic maps,
oreferablv about 1:50,790, will be extremely vaiuable in conducting
field operations. This information is likely to be very important
reaarding soil erosion and the need to exnlore farmers management

oparations for conservation practices.



(2)

(3)

(4)

Rainfall data

Monthlv rainfali averaanes provide the rainfall orofile for the area

which, unless irrigation is ucad, is a qood quide for the croppina

calendar. In some cases, climatic maps are availahie showino isotherms
and isonrecipitation contours. The ohjective is to make crude esti-
mates of rainfall reliahbility for two months of the qrowina season.

Low reliabilitv shows where farmers face a hazard in management and how

thev have evolved strategies to partially off-sat it. Information for

availability of irriaation should also be obtained.

County leval nroduction data

Acreage and vield data at the countv or villade level is very useful

to calculate production densities (ratio of major crop enterorises to

all crons). A look ai trends in these data mav he instructive if they
are available.

Institutional factors affecting nroduction in the reaion.

The primarv concern here is to discover what government proarams are

supnosed to be affectina nroduction of certain crops. and how they

are supposed to function. The followina cateqories can be considered:

a) Credit: tvpe, 2xtent and historv irn the area, sources, aovernment
aericultural credit banks.

b) Inputs: seed. fertilizer and other inputs. tvoes of programs
offerad. Sources, novernnent hanks. noverament aaencies, extension
service.

c) Price supports: nature and extent of current nric2 support or
purchasa activities. Sources, government supnort/purchase agency.

Cooperative organizations.
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Informal surveys

The purpose of this activity is to improve the aeneral understanding of
farmer circumstances to provide more focus for the hasic farmer survey

to follow. It will help to identify problems, clarifv terminoloqy (units
of measurement) and eliminate useless lines of inguirv. The sampling
procedure should be to traverse the study area and visit with farmers

as they are encountered. To insure some dearee of representation,
several villages or points may be chosen on the man across the area, and
then interview farmers or groups of farmers encountered en-route connect-

ing these noints.

Mo formal questionnaires are needed at this stage, but work sheets are

necessary with a 1ist of questions such as those listed below. Answers

should be recorded separately. ilew questions should be added and others

eliminated as responses suaqest.

- What are the most important crons here?

- What varieties are raised here?

- What are the special characteristics of each: qrain type (shane,
texture, color), drought resistance, etc.?

- Are particular varieties used in particular nlaces (soils, topograohy)
or under particular circumstances? |

- What percentage of the croos are intercropped or associated?

- Yhat rotations are commonly followad?

- What land nreparation(s) are generally used? WYhat eguipment?

- How are the crops nlanted. harvested, when?

- What are the most serious problems in growing the more imoortant crops?

insects? weather?
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- Name some places where the production can be sold. '“hat are current
prices?

- How long and how do farmers usually store their production on the farms?
Is there serious damage to stored qrain?

- Is land rented here? On what terms? (sharecronpina svstems).

- Name some nlaces where inputs can be souaht.

- Yhat is the cost of hirino labor, tractors, draft animals?

- Are there agencies where credit can be obtained to purchase inputs?
Are they satisfactorv? W¥hy?

- Do local lenders loan monev? On what terms?

These visits to farmers should be complemented with visits to different
kinds of markets: retail arain and wholesale grain markets, retail
input markats. custom operators and banks to find out about the pro-

ducers used in each case.

The data from the nresurvevs should hz analvzed with two objectivaes in
mind: one is the contribution of the information tc desian a concisc,
well focused, basic farmer survey. The other is the contribution of thz
information to better define the boundaries of the agroclimatic zones.
Zoning is seen to he as very important stane. since it will help to
reduce the variability that comes from agroclimatic conditions, cultural
practices and aconomic conditions, to a manaqeable level.

The basic farmar survev

The primary objectives of the hasic survev are as follows:

(a) To obtain information for pre-evaluation of available technological
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components {varieties. fertilizer rccommendation, pesticides asainst
specific diseases) under a varictv of farmers' circumstances. Data
are needed to evaluate the potential for yield increases, compatibi-
Tity with farmers' farming systems, associated risk, and costs.

(b) To obtain information about where on-farm trials should be located
if they are to bo renresentative of the program reaion.

(c) To obtain information about currznt cultural practices which will
provide the reference treatment for on-farm trials.

(d) To nrovide information for éqronomists, plant hreeders, pathologists
and others in orientina their basic rescarch proarams toward the
needs and/or developina onportunities identified.

These objectives provide the criteria for choosing what data will be use-

ful for other purposes. While these are the primary ohjectives, the data

will be useful for other nurposas, namely:

(a) To quide the develonment of extension efforts designed to increase
productivity and solve productivity-related problems.

(b) To assist policv makers in assessing the performance of credit, innut
and price support programs.

There are three important issues in conducting the survav: the desion of

the questionnaire, the samnle size, and the selection of the samnlina

units. For ecach of these issuas. manv deqrees of complaxities may be
exercised. An adantive research approach should be practiced taking into

account the real availability of information. resources and manpower.

The design of the questionnaire is of basic importance. The pre-surveys

will probably show there are many enterprises within the farming system.
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The complexities of trvinn to cope with thz manaqement details of all
enterprises in the system olaces a hz2avy burden on the respondent. tajor
enterprises should be identified together with the promise for improve-
ment in order to focus the research. This does not mean to iqnore the
relationships between the identified major enterprises and the other

farm and family activities. The critical points of interaction amonast
enterprises should be given explicit consideration. Examples are the role
of rotations, associated crops, periods of labor shortaqe on the farm,
feedina of crop residuss, etc. But the importance of these relationshios
is evaluated by direct farm questioning and by references from marxet

conditions, rather than hy whole-farm planninag.

The following is a tentative 1ist of the topics to be explored through
the questionnaire:
(a) Practices utilized hv the identified enterprises.
In this section, questions will ba asked relative to what, when,
where., why, and how do they produce. In certain cases, it will be
necessary to explore the tonics in more detail, for instance varieties:
(1) End use-product characteristics
i. Palatabilitv
ji. Processability
iii. Storability
(2) Growth characteristics and bv-product considerations
i. Plant habit
ji. Lenath of season

jii. By-product suitability
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The objective of this section should be the description of the local
farming svstem, entarnrise nattern and detail of the and uses of pro-
ducts, food suonlv (main and preferred staples and relishes). cropping
calendar, main sources and uses of cash, husbandrv (husbandry prac-
tices for the crops undaer research).

(b) Contracting/rentina nossibilitias
It is possible to contract for or rent equipment, what equioment and
what the current cost.

(c) bisnosition of crops
What proportion of qrain goes to landiord or other creditors. what
percent of grain is usuallv sold immediately, sold after storage,
fed to animals, consumed bv familv.

(d) Farmers opinions on hazards
Yield variability. What vaiiation in vield does the farmer expect
from his major crops? Range--What are the major causes of poor
vields of major crops in most recent five vears? Pest and discases-
-Types of pests and diseases faced. Frenuencv of the attacks and
perceptions of severitv of effacts.

(e) Knowledge and experience with modern inputs
Has the farmer heard of usina a qiven inout? Is he using it? Ouan-
tities used? Wherec can thev be ohtained? Prohlems?

(f) Labor availability
Use of familv labor. of hire labor, off-farm job, what tvpe. what
seasons. what proportion of the time.

(g) Would the farmer Tike to host an on-farm trial?
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The develonment of the questicnnaira should include the pre-testina, the
selection and training of the interviewers, and finally the field oper-

ation.

The sample size is the next noint of concern. The usual rules for deter-
mining sample size are not directlv relevant to this kind of basic farmer
survev. The ohjective here is not to estimata population méans, but to
observe the distribution of farmers with respect to a number of different
characteristics. A certain number of questionnaires should be planned
for each aaroclimatic region, 30-50 have heen used in other studies. The
number of avaflable interviews . availahie time and financial resources,
will decide tho anpropriate sample size. For example, if we have four
interviewers and five weeks to complete the survey, the samnle size can
he estimated (assumina that each intervicwer is able to complete 1-1/2
questionnairas ner day). this will aqive a total of 189 questionnaires.
Each aqvoclimatic zone will he assignad a given number of auestionnaires
denending on the relative variabilitv of the characteristics under studv:
the results of the nre-survev. The opinion of local technicians will

help at this stage.

The selection of the samnlina units is related to the sampling procedure,
that is, the procedure bv which somz fraction of the elemental units of

a taraet population are selacted for study. There are two considerations
to quide the development of t4he sampling procedure: the procedure should
yield a samnle which is representative of the nopulation, vet at the same

time, it must be economical to implement.
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Samulina from maps or agrial nhotos nrovide excellent results since they

are qgood sampling frames.

A man (photo) mav he used For simnie probabilitv samnlina in the follow-
ing manner: Delineate the program reaion and agroclimatic zones on the
map (preferadbly 1:52,000) and makc marks to allow identification of all
points in the region with coordinatas. Randomly sclect points 6n the
man by drawing pairs of coordinates until the quota of noints for each

zone is ohtained.

A few more should be drawn for “non-response substitutes.” Identify each
point on the ground and then identifv the crop enterorise(s) field which
is closest to that point. The cultivator of that field will be the
selected elemental unit. MNote that in this method the orobabilityv of
selection of a given farmer will b2 proportional to his acreaqe of crop
enterprises, so that weichine of the data will be required if summaries

are to be made on the basis of farmers as the zlemental unit.

A map may also be used as the samnling frame for the first stagz of a

multi-stage samplina procedure.

More comnlex sampling procadures can be practiced dependina on the avail-

abilitv of information.

It should be kept in mind that the objective is to provide a sample
representative of the distribution of circumstances in each zone. for-

mally, variables like total family income and net benefit accruing from
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each enterprise, will not be included. The assumption that farmers
maximize profits or minimize losses subject to certain capital and risk

constraints can be taken for arantad.

On-farmggrqduction research

The results of the surveys of the farmers and the local institutions
proposed ahove will define the viable alternatives for develonment. The
survay will reveal where the emphasis should be placed on cropos according
to the small farmer standards of quality, and crons to he marketed out-
side the farm and the oroject arza. Also, the information on the scar-
city of canital and inputs will allow the researcher to visualize the

proper technological level.

It seems obvious that a systematic effort to understand the factors of
quality as felt by the small farmer should be undertaken at least for
crops of potatoes and for corn. At the same time, more knowledge should
be gatherad about the degree of homeostasis (stability thru tine) of
local varieties. In other words, how a variety arown in situ responds

to different stresses as: drought. frost, disease, lack of fertilizer,
weed competition, etc. This kind of work may be conducted at the exper-
iment station (fractions of 2" tvpe of axperiments), as well as in farmer
fields. The knowledae from these kinds of effort should be helpful in
defining the breeding proqram for hoth crops, notatoes and corn. Current
efforts to develop tolerance to nematodes and to clean the seeds of
potatoes from virus, should be continued and enriched by the new knowl-

edae on aualitv and homeostasis.
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The research effort on farmers fields should he reoriented, specifically
in the stage of inpﬁt optimization. The provoosed chanaes are (1) Research
should be conducted within the farming systems nrevailing in the region,
recognizina the constraints of small farmers and de-emphasizing the
exploration of technological nossibilities that are not feasible to
farmers (30 kq of Temik/ha, 390 ka of aither W or P/ha, low concentration
sources of fertilizers, etc.). (2) Integrate the variety, fertility,
protection and irrigatinon trials into experiments in which factor inter-
actions mav be eva]uatedf (3) Nescribe the experimental site as com-
pletaly as possible, but at least record (a) rainfall, (b) soil moisture
at two or three stages, (c) soil physical properties related to moisture:
physiographic position slope, denth, texture, wilting pr~centage and
field capacity. (d) fertilitv tests. (e)damaaes to crop due to pasts,
diseases and climatological events. (%) Increase the number of on-farm
trials dispronortionately over those within the experiment station.

Some factors of production. such as ratas of fertilizer, should be con-
ducted mostlv outside the experiment station, since thev vary so much

from fizld to field.

The notato crop in Toralana and rice and corn in Santa Cruz area have

mostly been experimented within farmer “ields which is not the case

*This may ke done after exploratorv work has been conducted and the
variables have heen narrowed down: for instance, to two or three genetic
materials, two or three rates of fertilizers, manure, irrination, etc.,
that cover the critical part of the economic factor space.
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with corn and wheat. The research in these two crons is almost exclusively
conducted within the exnerimznt station and is limited largely to‘the
breedina component. It is absolutely assential that hoth exploratory

and optimization research be conducted with these two crops in farmer's
fields. It seems impnossible that th2 same rates of fertilizer ars recom-
mended for cern grown under total irrigation as for corn arown with sup-
plementary irrigation as for rainfed corn in the Cochabamba valley, whera

definite soil nhvsical gradients are obvious.

Every effort should he made to analvze results on the exnioratory and
optimization studies and develon technoloav on short-term basis. Climatic
as well as edaphic and manaqgement information should be summarized after
every season. At the same time, weather historical information must be
studied and used to stratifv production conditions. ~lso, price variation
of outputs as well as market possibilities must be examined and nut
together with the agroclimatic and experimental Zata to desian tech-
nology for smali farmers. The several levels of agroclimatic risk, the
markating risks as well as farnars exnzctations must he understood before
recommending technoloay to small farmars. In view of the short-term nature
of the project, there is a need to develnn new technoloay in the earlyv
stages. For this, it seems appropriate to take the technology develop-
ment in a series of apnroximations, honinn to proaress towards ahicher
precision level. 2s an examnle, therz minht be a sinale oroduction recom-
mendation for potatoes in the Toralana ragion aftar the first vear of work

and advance to two (recoanizing two agroclimatic conditions) recommendations



for the second year and so on, until a reasonable level of nracision is

reached (mavbe 6 to 17 sets of recomendations).

In addition to this process, techinologies that require different amounts
of limited capital should be introduced. This is because farmers wili

vary in their perception of risk and their willinoness to invest.

When enouah knowledae is available on factor interactions, several kinds
of demonstration plots may he designed to show small farmers some of the

alternatives availahle to them.



