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Evaluation of Initial Responses to the Alternativa
Crops
Program by Bolivian Farmers of the Chapare
Region

Linda S. Sturm and Frank J. Smith

INTRODUCTION

Bolivia is currently the world's second largest producer
of coca leaf, the raw material from which cocalne is
derived. The majority of Bolivia's coca that Is eventually
processed into cocaine is grown inthe lowland tropical
region of Bolivia, the Chapare (Labrousse, 1990; Painter
and Rasnake, 1989). The United States and Bolivian
governments have been promoting the establishment of
alternative cropping systems in the Chapare since the
mid-1970s.

Wih the implamentation of the 1988 Ley del
Ragimen de la Coca y Sustancias Controladas (Coca
and Controlled Substances Regulation Law), coca cul-
tivation in the Chapare was to be phased out over a
period of ten years (Painter and Rasnake, 1989). Coca
growers were promised technical assistance in switch-
ing to alternative crops, and the Bolivian Institute for
Agricultural Technology (IBTA) became the main entity
resporsible for delivering that assistance. With techni-
<al and financial backing from USAID/Bolivia, IBTA has
recently intensified its efforts to develop and promote
cropping systems to serve as alternatives tc coca cuiti-
vation. .
The purpose of this study was two-fold: (1) to
gain a better understanding of the constraints facing
farmers in their adoption of alternative crops, and (2) to
identify opportunities for future development of the alter-
native crops program and the Chapare region.

METHODOLOGY AND LIMITATIONS OF STUDY
Drawing on previous studies conceming innovation
adoption (Katz, 1963 and Rogers, 1983), the authors
hypothesized that a number of factors are instrumental
in farmers' decisions to adopt or reject alternative crops
promoted in the Chapare. These include:

—an innovation's relative advantage,

~the possibility of loss (risk),

~compatiblility with existing needs and values,
—complexity,

~trialability and

—-observabllity

The principal author coliected all of the data used inthis
study during a nine-week stay in the Chapare during
which 85 farmers were visited and interviewed. The
purpose of the interviews was to identify problems being
faced by farmers, understand th2 farming practices of
theregion, and determinethe attributes of the riew crops
that were contribtst.ng i their adoption or rejection.

kl

Interviews were conducied in an itformal man-
ner (Rhoades, 1982),and anaverage oftwotothree were
completed perday in five of the sevan ecological subre-
glons of the Chapare where acid, infertile soils predomi-
nate. Interviews were guided by a list of primarily open-
ended questicns dealing with farmer-perceived prob-
lems, fatming practices, and farmers' reasons foradopt-
ing or rejecting the new crops. IBTA extensionists
critically reviewed the contents, wording, and vocabu-
lary used inthe interview guide and contributed valuable
suggestions for its improvement.

Visits to farmers began with an explanation of
the purpose of the study, and farmers wereassured that
their participation was voluntary. The author first re-
quested & walking tour of the farm site in orderto get an
idea of the farmer's land-use pattemns and farming prob-
lems (Rhoades, 1982; Raintree, 1987). After walking
around the farm, the principal author, her driver who
oftenservedaca Spanish/Quechuatransiator, thefarmer,
and an IBTA extension worker retumed to the farmer's
home where the interview was completed. During the
interview, the author recorded detailed notes and took
photographs with the farmers permission (Rhoades,
1982; USAID, 1990). The author avoided asking ques-
tions about coca cultivationin order to reassure farmers
that cocawas notthefocus ofthevisit. Figure 1 indicatus
the areas visited.

Respondents were chosen by probability sam-
pling. Since the Chapare covers a wide geographical
area, two-stage cluster sampling was judged to be the
most time- and cost-effective sampling method (USAID,
1990). IBTA extenslon workers chose individual com-
munities tovisit (primary clusters) withinthe subragions
based on the technologies being promoted and safety
considerations. The extansionists then chose the pro-
moters (secondary clusters) who were the most active
and experienced, since .the objective of the study was
to conduct interviews with farmers who were alréady
familiar with the alternative crops program.. Promoters
generated lists of adopters and non-adopters . from
which the principal author randomly selected respon-
dents. For the purposes of this study, an "adopter” Is
defined as someone who Is trying out at least one
alternative crop. _

In addition to interviews with farmers, the au-
thors gathered information from key informants, includ-
ing the directcr of a school, the doctor of a community
health clinic, and a laborer employed by IBTA (Rhoades,
1982 and Chambers, 1985). The principal author also
attended a meeting between farmers and representa-
tives of PL480, the credit mechanism for the altemative
crops program; and talked with five members of the
Association of Maracuya (Passion Frult) Growers.

it is important to point out that this study inves-
tigated farmers' reactions to the new crops only at one
pointintime, while innovation adoptionis a process that
can be measured best in longitudinal studies. Many of
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Figure 1. Map of the Chapare with location (solid circles) of communities visited. Roman numbars indicate subregions. Three '
communities were visited )1 subregion VIll, which does not appaar on the map.

thefarmers classified as "adopters® Inthis study empha-
sized that they were In the trial stage and were experi-
menting with the new crops to see which ones worked
best. Thus, depending onthe outcome of this initlal trial
period, ltIs possible that some of the "adopters," defined
as farmers who are trying at least one new crop, will
eventually become "rejecters,"and that some “rejecters”
will eventually become “adopters.”

RESULTS AND DISCUSSION
Of the farmers interviewed, 46 (54%) were “adopters,”
thatisfarmers whowzretrying outatleastone newcrop,
while 27 (32%) were "rejecters.” Twelve farmers (14%)
were from subregion VIIB, where improved pastures,
racherthan new crops, were being promoted and there-
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Figure 2. Alternative crops pianted by farmers.

Only crops planted by at least 3% of interviewed
farmers are included In the figure.

fore fell into a third category. New crops
evaluated, I decreasing order of preference by
tt. ; farmers included in this study, were pine-
apple, citrus, bean, coconut, pepper, passion
frult, peach palm, and macadamia (Figure 2).
Improved pastures is an innovation that has
been adopted by an cverwhelming majority of cattie
owners in the Chapare. Of 27 current or prospective
cattle owners, 23 (85 percent) stated they were using
improved pastures. Their reasons'for doing so were
clear-cut; 90 percent of farmers indicated that the im-
proved pastures provide superior growth and/or nutri-
tional value relative to native pastures. Most of the cattle
owners, however, had prior experience with improved
pastures when they cameto the Chapare. The positive
prior experiences of farmers and the clarity of benefits

. demonstrated In the Chapare convinced people to use

the improved pastures.
When farmers were asked to identlfy their most
pressing farming-related problems, the three most com-

. mon responses given were: (1) agronomic problems,

(2) alack of markets orlow prices for theirproducts, and
(3) transportation difficultles (Table 1)!

Agronomic probiems included plants plagued
by diseases, infertile solls, tenacious weeds, soll com-
paction and poor growth of pastures. Transportation
difficulties included high costs, roads that were impass-
ableduringmuch ofthe year and insomeregions atotal
lack of avallable transportation. Finally, an equal num-
ber of farmers mentioned problems with credit, Includ-
ing difficulties acquiring credit or paying backloans, and
flooding or standing water as being among their most
serious farming-related problems.

Twenty-two percent of tha farmers responded
that there were no major problems. Most of these were
farmers for whom coca (38.9%), banana (22.2%), or
improved citrus (11.1%) weretheir mostimportant prod-

ucts. »



Table 1. Farmer-Perceived Problems

Problems Percent
1. Agronomic problems 30.9
2. Lack of markets orlow prices  29.6
3. No major problems 222
4. Transportation 21.0
5. Credit-related problems 7.4
6. Flooding or standing water 7.4

(1) Table includes responsss that wers given by more
than five percent of the farmers who responded to
this question,

(2) Eachfarmer could give from one to four responses.

(3) Samplesi.e = 81.

Farmers' reasons for planting alternative crops -

are shown in Table 2. In contrast, Table 3 lists farmers'
reasons for not planting the new crops. By comparing
farmers' reasons for adopting versus rejecting the alter-
native crops, one can begin to understand which at-
tributes of the new crops are contributing to their adop-
tion or rejection.

Table 2. Farmer's Reasons for Adopting Alternative

Crops N
~
Reason Percent
1. Belief in market potential . 553
2. Problems with coca 26.3
3. Nutrition of family 2.7
4. Superiority of improved citrus 15.8
5. Crop diversification 105
6. Recommendation of IBTA 10.5

(1) The table includes reasons that were given by more than 10
percent of the farmers who responded to this question.

(2) Each farmer gave from one to three responses.

(3) Sample size = 38.

The marketpotential of a new crop was the most
common reason given for planting it. Farmer decisions
were based on knowledge that a market for the product
currently exists or a belief that the product would be-
come industrialized !n the near future. Several farmers
suggested the need for processing and export facilities
for fruits in order to strengthen markets anc increase
employmentinthe region. The second reason given was
that since the future of coca appearad dismal, It
was necessary to look for alternatives to coca produc-
tion. The third most common reason farmers planted
alternative crops was to improve the nutritional status of
their families.

Table 3. Reasons Farmers Rejected Alternative Crops

Reason Percent
1. Large investment required  48.8
(plants and chemicals)
2. Plants wili not grow well 34.2
3. Lack of markets 244
4. Length of production time 14.6
5. Not famillar with plants 12.2
6. Other (5 responses) 12.2

(1) The above tabie inciudes reasons that were given by more than
2.5 peroent of the farmers.

(2) Each farmer qave from one to four responsaes.

(3) Sample size = 41,

(4) Note: Responses of both "rejecters” and "adopters” who were
not planting some of the new crops for specific reasons are
inciuded inthis table.

The most common reason farmers gave

for not planting some or all of the alternative
crops was the large investment required in order
to purchase and maintain the new plants. The
second reason stated by farmers was the bellef
that the plants would not grow well. The third
reason was the uncertainty of markets for the
alternative products. The fourth most common
reason given for not planting alternative crops
was the lengthy period of time required for the
plants to reach production age. Finally, five
farmers stated that they had not planted the
alternative crops because they were not yet
familiar with them. Each of the first four reasons
will be discussed In tumn.
Large Iinvestment Required -
Nearly half of the farmers who Identified their
veasons for rejecting some or all of the aiternative
craps mentioned the high cost of establishing the
new plants due to the cost of the propagules.
When the price of the propagules: (Table 4) is
considered in relation to the dally wage of a rural
laborer at 10 bolivianos or 2.86 US dollars (1990),
it is clear that buying even a few propagules
reprasents a major investment to many farmers.
Farmers were algso quick to point out that if the
plants .dle, the farmer Is not reimbursed but
simply loses his or her money.

In addition to "he initlal cost of the plants,
farmers stressed thic the total cost is elevated
by the agrochemicals, for axampie fertilizers,
required by the new plants. ~Of 41 people
questioned, 34 stated that they were not using
granular fertilizers. Of these 34, seven were
promoters. At the price of $35.00 to $40.00 for

a 46 kilogram sack of granular fertilizer, it is not
3



Table 4. Price List for Plant Propagules

COMMON SCIENTIFIC UNIT PRITE
NAME NAME $uUS
PERENNIAL CROPS
Bixadye ' Bixaorellana Plant 015
‘ Citrus Citricos sp. Plant 1.5
Coconut Cocus nucifera Plant 35
Cotiee Coffea arabica Plant 0.08
Cocoa Theobroma cacao  Plant .50
Star fruit Aveorrhoa Plant 0.50
carambola
Sour sop Anncna muricata  Plant 0.60
Macadamia Macadamia 130
integrifolia Plant .
Slack pspper Piper nigrum Plant 147 =~
Pineapple Annascomosus  Sprout 0.14

Peach palm Bactriz gasipass  Plant 0.30
Passion frult Pasifiora edulis Plant C.16

ANNUAL CROPS (Seeds)
Rice Oyzasatva . 25ibs; 50
Beans Faseolus vuigaris  Kg 0.70
Peanut Arachis ipogea Ko 1.0
Com Zsa maye Ko 0.35
TREE CROPS
Several Species Plant 0.08

Source: 'a Jota Experiment Station, IBTNChl.uro. Bolivia. 1591

Table 5. Reasons for Not Using (Granular) Fertiliz-

ors
Reason Percent
1. Too much expense involved 424
2. Not necessary 333
3. Don't know how to use them 18.2
4. Harmful to use them 6.1

5. Bensfit might not outweigh cost 6.1

(1) Atotat of 41 farmers were asked whether or not they used
fertilizers. Thirty-four people (82.9%) responded that they did
not. Of thess 34, 33 were asked why they did not use
fertilizers, and all of their responses are shown above.

{2) Two other farmers stated that it was harmful to use agro
chemicals, but thess wers not included in the above tallies
since the author was unable to determine whether or not the

farmers were referring specifically to fertilizers.

surprising that the high cost of fertilizers was the
most common reason given for not using them
(Table 5).

It is important to point out that aithough
farmers rarely used granular fertilizers, they
commonly used foliar fe:tilizers for their coca
plants. It would be interesting to investigate
whether foliar fartillzers were less expensive or
‘more avallable than the granular variety, or
whether farmers beileved that returns per unit
input were justified for coca but not for other
crops.

In addition to the expense involved, farmers,
includingthree promoters, stated they did notuse granu-
lar fertilizers because they did not know how. Clsarly,
farmers require more assistance in the area of agro-
chemicals, in terms of technical as well as financial
assistance, in crder to carry out the cultural practices
recommeanded for the altemnative crops.

Althnugh PL480 loans were intended to ease
some of the financia! difficulties associated with estab-
lishing altemative crops, farmers stated that there were
serious problems associated with the agricuitural loan
system. Of tha farmers interviewed, 32 percent stated
that loans were difficutt to obtain, primarily beciwse the
farmers lacked official titie to their lands. Of the 26
farmersinterviewed whodid have PL480loans, 10 stated
that it was difficult to pay back the icans with money
generated fromthe project forwhichtheloanwastaken.
A major difficulty farmers identified was that it takes at
leastthree years for many of the new cropsand cattle to
produce a return, while the 13 paercent annual interest Is
due at the complstion of the first year. Furthermore,
several farmers stated that interest payments were prob-
lematic because one had to pay in U.S. dollars, which

" were continuallyincreasing invalue relativeto boivianos.

These concerns, in addition to farmers' doubts as to
whather the altemnative crops would grow well or yield
products for which there are markets made nearly 24
percsnt of the farmers interviewed reluctant to take out
lvans that they may not be able to pay back.
Plants Wil Not Grow Well
While farmers agreed that the new crops seemed
to be growing well at the experiment stations,
several doubted that the crops would grow
equally well on their own farms due to different
soll conditions and farmers' lack of technical
expertise. Furthermore, farmers had seen the
new crops grov ng poorly or suffering from
diseases on neighbors' or promoters’ farms.
Although the poor performance of the plants may
have been partiaily due to farmers' improper
use of agrochemicals, the farmers' observa-
tions were nevertheless consistent with Tosi's
predictions that, because of the climatic condl-
tions prevalent in the bulk of the Chapare, truly
tropical perennials, which require year-round
4



uniform temperatures and photoperiods, are
likely not to grow well (Tosi, 1983). Nevertheless,
since there is much Inter-varieta! variation in
climatic tolerances within a species, it is possible that
certain varieties of alternative crop species could
be identified that do grow well. It is unfortunate
that many of the new crops were taken to
farmers' and promoters' fields before suffi-
cient research was done to indicate whether or
not the varieties being used would actually grow
well in the regions where they are promotad.
Over half of the farmers interviewed reported
that they made their decisions as to what to plant where
based on the results of their own expariments on their
own land. This information has important implications
for strategies designed to promote the planting of aiter-
native crops.
Lack of Markets
Farmers' doubts about the market potential of
the alternative crops were another factor that_
discouraged adoption. An additional concern
expressed by farmers was that if everyone
started planting alternative crops and there were
only domestic markets for their products, the
markets would soon become saturated and
prices wouid fall. it is interesting to note that the
most popular alternative crop, pineapple, and
banana, a popular traditional crop, were among
the few crops which had an international as well
as a domestic market. -
Length _of Production Time
Given the fact that the interest on agricultural
loans was due at the end of the first year and
farmers were expected to reduce their coca
cultivation before their alternative crops had time
to produce an economic return, It is not
surprising that the lengthy production time
necessary for most of the aiternative crops was
an additional factor discouraging their adoption.
Farmers pointed out that without an outside
source of income, It would be impossible to
support their families, buy the agrochemicals
needed by the new plants, and repay the interest
on the agricultural loans while waiting for the new
crops to begin producing an economic return.

Because the sampling was done so that approximately
one half of the people surveyed were "adopters"and one
half were “rejecters," this study did not attempt to evalu-
ate the proportion of the total population that was actu-
ally trying out the new crops. However, the promoters
and the key informants estimated that between ten and
fiteen percent oi the total population was doing
so.

Among the limitations of this study is the
fact that the principal author was in the region for
only nine weeks; therefore it is possible that some

important issues were overlooked. By the end
of the seventh week in the field, however, nc new
Issues were surfacing, and the authors are
reasonably confident that the sampie size was
adequate.

Due to the authors' limited amount of
time in thy region, fa.mers were unable to get to
know the interviewer well, and as a result farmers
may not have been as candid as was hoped. The
interview techniques used, however, should have
countered this problem to some degree.

The viewpoints of non-adopters may have been
under-represented In this study since it was more diffi-
culttolocate and interview non-adoptersthan adopters.
As aresult, mors adopters and fewer non-acopters were
interviswed than had been planned.

Other limitations of the study include the possi-
bility that IBTA extensionworkers promoted some of the
alternative cropping systems more frequently or more
enthusiasticallythanothers. Furthermore, thenew crops
were introduced at different times, and some crops are
promoted in more subregions than others. Thus, based
on the data presented In this study, it is difficult to state
conclusively which of the new crops were the most
popular. .
The presence of the coca eradication program
in the region increased tension and handicapped the
author's ablility to conduct this study. Because of an
evacuation of the area early in the study, several inter-
view days were lost. The author, having besn advised
not to remain in the communities after dark, could not
interview farmers at home in the evening when many of
them might have found it most convenient to talk. Fi-
nally, certain communities had to be avoided altogether
because of safety considerations.

CONCLUSIONS
The results of this study indicate that capital require-
ments and expected profitabllity are the attributes of the
new crops that most strongly influenced farmers' initial
adoption and rejection decisions.

The three alternative crops most often planted
by the farmers interviewed were pineapple, improved
cltrus, and bean. - Pineapple and bean were among the
crops that could be tried out on a small scale with the
least investment. These crops also offered the clearest
benefits. Farmers planted bean for their high nutritional
value, pineapple and improved chtrus for their good
market potential, and improved citrusfor its clearadvan-
tages overthe natural citrus used by morethan half of the
citrus growers. There was a promising export market for
banana, a popiar traditional crop whose production
and marketing IBTA was working to improve. Finally,
among the crops tested, pineapple, bean, im-
proved citrus, and banana were also among the
crops most well-suited to the climate and soil
conditions prevalent in ti.¢ Chapare.
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Because farmers ware aware that the future of
coca was problematic and that government incentives
were in place to encourage the establishment of alterna-
tive production systems, the introduced crops were
compatible with farmers' needstolook for alternatives to
coca cultivation. However, farmers rejected
alternative crops for a combination of rsasons.

The relatively large capital investment required
due to the initial cost of some of the plants and the
expensive agrochemicals needed for their maintenance
discouraged farmers. The unfamilar agrochsmicals
waere also incompatible with farmers' current practices.
From the farmers' perspective, anticipated profitabllity
was low due to farmers' doubts about the new trops'
market potential and ecological sultability to the region.
Finally, a loan system that demands payments before
crops mature and does not forgive loans in the case of
crop failure makes the risk involved in the adoption of
alternative crops unacceptabie for the majority of farm-
ers.

Although previous studies concemingthe adop-
tion of agricuitural innovations have found farm size and
educational levei to be predictors of adoption behavior,
the present study suggests that these factors are sec-
ondary to a farmer's weighing of costs, risks, and ex-
pected berefits vis a vis his individual situation.

There was strong evidence that farmers of the
Chapare are not in general averse to change. Farmers
overwhelmingly adopted the practice of using improved
pastures and there were actually shortages of some
alternative crops- pineapple plantiets, for instance. In
this study, the major obstacle to innovation adoption
seems to be new crops whose adoption presents unac-
ceptably high levels of risk coupled with low anticipated
profitability.

RECOMMENDATIONS
Based on the results of this study, the authors offer the
following recommendations for the development of the
alternative crops program and the Chapare region:

1.Strategles to lower the prices of the plant propagules,
such as IBTA's recently offered two-for-one repayment
option for pepper plants, would encaourage more farm-
ers to try out the alternative crops. In the long term,
propagules could be produced in comznunity nurseries,
with farmers' contributions of labor counting toward their
purchase of propagules. Insurance costs should be built
into the price of the plants sold so that if a farmer
purchases a plant propagule and the plant dies, afarmer
will be reimbursed or will receive a replacement plant.

2.Transportation of fertilizers and lime into the
Chapare, both from other countries and from
other regions within Bolivia, Is largely responsible
for their elevated cost. These costs could
possibly be lowared by taking advantage of

natural lime deposits within the region. The
feasibility of developing smail-scale lime-pro-
cassing centers throughout the Chapare therefore
warrants further study. Also implementation of
a soil testing and fertllizer recommendation
program in IBTA would lead to improved
efficlency in lime and fertilizer use, producing
increased economic returns to farmers.

3.Since there is much inter-varietal variation within a
species as far as climatic tolerances are concemed, itis
advisable to identify and concentrate on those varieties
and seed sources of the altemative crop species which
grow In environments miost similar to those of the
Chapare. Promising varieties should be grown in the
Chapare on an experimental basis. The most vigorous
individuals ofthe most sultable varieties couldthen serve
as seed sources.

4.Unless farmers see that the new crops actually grow
wallontheirfarms, they can not be expected to purchase
or plant them. Therefore, once promising varieties and
seed sources have been identified, greater emphasis
should be placed on performing on-farm researclhiin
coordinatlon with farmers. Not only would farmers
become more involved in the development of the alter-
native crops program, but they would be further capaci-
tated in basic plant research techniques. Research
involving substantial risks of failure, however, should not
be done in farmars fields.

5.Thé PL480 loan system should be restructured sothat
repayments are scheduled to correspond to the first
harvest and sale of plant products.

6.Market information should be developed and made
avallable to farmers in order to increase perceived (and
rea!) benefits to farmers.

7.Clearly, farmers require more assistance in the use of
agrochemicalsin orderto beabletocarry outthe cultural
practices recommended for the alternative crops. Pro-
moters or para-professionals could betrained to provide
basic educationt: all farmers inthis area, and integrated
pest management should be included in the curriculum.

8.Training courses should be as practical and "hands-
on" as possible, conducted in farmers' fields with the
instructor and the students going through the lesson
together step by step. Since over one half ofthe farmers
interviewed said they would like to know more
about their solls and what to plant where,
showing farmers how to recognize differant types
of sol's and how to judge where to plant new
crope would help them to feel more confident
about working with the new plants. Implemen-
tation of a soll testing and fertilizer recommen-
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dation program within IBTA would also help
farmers feel better prepared to work with
alternative crops. ’

Q.Farmers shouldhave consistenttechiical backstopping
through every stage of the process, fiom the planting to
the maintenance to the marketing of the altemative
crops.

10. Roads that become impassable during much of the
year make the reliable transportation of fruits to market
impossible. Afeasibility study conceming the establish-
ment of small-fruit processing centers throughout the
Chapare may be warranted; such centers could enable
processed fruit products, rather than fresh frults, to be
shipped out.

11.The development of cooperatives or other private-
sector strategies could facilitate production, delivery of
inputs, transportation, and marketing of alttemnative crops.

12.Sustainable forestry, such as natural forest manage-
ment, isa promisingdevelopmentoptionforthe Chapare,
especially inregionsthat proveto be ecologically unsuit-
able for farming. -
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