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FOREWORD

““No matter how hard I work, a good crop is not pussible with bad seeds’,
said one Bolivian farmer.

Indeed, leaders. scientists, and farmers all over the world agree that good seeds
are essential for productive agriculture. Given this importance, miny national
and international organizations are paying attention to the development of
seed programs, yet in many developing countries we are stitl far trom
accomplishing these goals. In the process, we are leaming that organizing
appropriate seed supply systems, especially under resource-scaree conditions,
is not as simple as we may have thought. There is aneed for information
about the development of seed systems so that we can gain from the experience
of others.

There is a relative abundance of information about the production
technology of improved sceds. In contrast, there is no information about the
organization of seed systems. Thus, the interest of the Seed Unit in
documenting cases with successtul features. The following case is one of
several that the Seed Unit will document in the tuture. It presents an
experience in developing seed systems under large. medium, and small
farmer’s situations. It is written by the people that participated directly in
setting the process in motion. The paper challenges some dogmas that exist in
seed development and introduces a fresh and nonconventional approach.

The information contained is aimed at leaders of governments and at
nongovernmental organizations, at leaders of farmer organizations, of national
and international agricultural rescarch and development organizations.
Institutions involved in technical and financial assistance, and other interested
in technology transfer via improved seeds will also find this information
valuable.

Cilas Pacheco Camargo
Head, Seed Unit
CIAT

Vil
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EXECUTIVE SUMMARY
insights that can be applicd to seed industry

development in other countries. The
objectives of this document are to generate 4
greater appreciation of the nature and
functions of the sced industry, and offer new
perspectives forits development.

Efforts to improve agricultural productivity THE NATURE AND FUNCTIONS OF A
¥n less developed g()Ulllrlcs by pmvulmg SEED INDUSTRY

improved seed (o farmers have shown mixed
results. The limitations have centered
around the low acceptance of new seeds by
farmers, the Tack of initiative shown by the
private sector in seed production and
distribution, the tack of steady funding (o
provide services. and the rigid transter of
organizational models from developed
situations to developing countries.

Bolivia constituted an example where the
private scctor did not become involved in
sced production, and the government
attempted 10 provide sceds to farmers, also
with disappoimting results.

During the carly 1980s a new approach
was used to implement the seed program in
Bolivia. With cooperation of govemment
agencies and the organized tarm sector,
policies and support services were
developed which favored the formation of
seed enterprises.

As a result of this new approach,
hundreds of growers participating in dozens
of sced enterprises entered the seed supply
system; the production and use of seed rose
steadily cach year; new crops were added te
thic program; more cfficicnt varicties weie
gradually incorporated by farmers (o their
farming systems; secd quality improved:
yields of crops planted with improved seeds
increascd.

The Bolivia expericnce provides fresh

Crop improvement rescarch has evolved
considerably in Latin America in the last 20
years. New and more cfticient varieties arc
being dentified 1o suit the needs of famers.
Yet, the expericnce in many developing
situations indicates that offering good
virietics at the gate of rescarch stations is not
cnough. To contribute to the development of
a more clficient agriculiural industry, a seed
must be a complete technological package.
In addition to carrying valuable genetic
information given through breeding, a seed
must carry quality. T the sced is not
produccd by the tarmer himself, the
commercial seced multiplices/distributors then
become an essential component in the
system. The seed grower produces seed
quality attributes, such as germination,
purity. irccdom from discase, and freedom
from noxious weed sceds.

“1f the seeds of the miraculous

varicties do not reach the farmer’s

ficlds and il the seeds, when they

arrive to the fields, are in bad

condition, it will not be possible

10 achieve the noble objective of

crop rescarch. which is to increase

crop productivity and food

production.’” ( John L. Nickel,

Dircctor General, CIAT. Opening

XI



remark at the International Sced
Coursc, 1988 at CIAT, Colombia.)

In developing countrics, especially those
located in humid tropics, conditions make it
harder to couple quality attributcs to the
genotype in the same technological package:
the seed.

Sceds have been identified as the most
cffective input for agriculural development.
But unfortunaicly, a simplistic view is
often taken wherein seed is lumped together
with other inputs, limiting the imagination
for innovation. Unlike other inputs--such as
fertilizers, herbicides, and pesticides--seed is
somcething that can usually be produced in
the country and with limited resources.

Undcerstanding the nature of the industry
is of paramount importance 1o appreciate the
interdependence of many activitics and the
limiting cffect of weak links in the system.
A sced industry implies that various
functions--such as varictal improvement,
foundation sced supply, multiplication 1o
commercial quantitics, services Lo assure
high quality, marketing/ distribution, and
final utihzation by (he farmer--are all par
of a system that integrates complementary
activities oricnted towards a common goal.
This understanding is especially important
for the design of appropriate policics and
strategies (o promote the development of a
functional system.

A NEW APPROACH ON SEED

INDUSTRY DEVELOPMENT

A sced industry and its various components
do not appear spontancously, much Iess in
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situations where commercial driving forces
arc not operative. Govermments have
several options Lo assist farmers obtain
improved sceds. Some government
interventions are aimed at giving seed to
farmers, lcading to the establishment of
government-owned production and
distribution enterpriscs. However, the
cxperience in Bolivia suggests that a more
positive role for the public sector is Lo create
an adequate environment that will cause
many institutions to take part in the seed
production/ distribution chaiu. It is evident
that given favorable policics and supportive
actions, participation in the industry from a
wide range of onginications can be achieved,
CVCN iN & Poor country.

Given the right policies and some key
services, local institutions rapidly
incorporate sced production and distribution
into their existing mandates. For example,
agricultural rescarch stations will produce
and supply foundation sceds; cooperatives,
associations, individual farmers, firms, and
merchants readily initiate commercial sced
production and marketing activitics. Mate-
rial and organizational resources locally
available are often underestimated and
underutilized. Governments must lcarn (0
identity and tap those resources to their
fullest extent.

Special consideration should be given o
small-scale sced enterprises, which seem
most appropriate in the small and scattered
markcts predominant in many developing
situations. Small enterprises can be highly
cfficient and competitive in many
circumstances. In most situations, both larg
and small seed enterprises arc needed to
satisfy the needs of the agriculiural scctor.
Both should be promoted if a country is to
have a suitable sced system.



Establishing an institutional structure
with key services is not enough. Setting the
process in motion in most developing situ-
ations rcquires a change in traditional
conceptions about the mandate of some
institutions. The functions of agricultural
rescarch stations and sced certification
require special consideration. The
approprialc role for rescarch institutions in
the future is evident. They should cstablish
cffective foundation sced programs to make
sure that the seeds of improved varictics will
be available in a contiruous fashion. The
role of a certification service as a regulatory
institution is inappropriate in situations
where sced supply systems are not in place.
Standards that arc too high or proccdures that
are 100 complex inhibit sced enterprises {rom
participating in the business. These barriers
are cspecially damaging to smalt-scale sced
operations. A morc appropriate role for sced
certification in nascent seed industrics is that
of technical assistance on quality assurance
and promotion.

The financial timitations of most
governments in less developed countries
become a scrious constraint 1o continuity in
financing and implementing services. Yet,
secd development from the country’s
perspective should always be a permanent
process and continuity musi be assured if
seed systems arc to evolve. Forcign
assistance is a uscful mechanism to get the
process initiated; however quite often efforts
lose momentum or fall back when projects
reach their termination.

Fortunatcly, sced is a marketable form of
tecnnology. It comes in a package that can
be transierred from one party to another over
long distances. Because it is marketable,
resources can be generated and channcled
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back to finance part or all operating expenses
of public scrvices. This feature can be
accomplished by promoting the participation
of farmers’ representatives in ti.e
decision-making process. Fees can be
generated through: sale of foundation seed,
certification services, and processing
services. In the case of Bolivia, locally
generated revenues already cover over 50
percent of operating costs of certification
services, and virtually all the costs of
conditinning services and foundation sced
production.

L ESSON LEARNED IN THE BOLIVIA
EXPERIENCE

In reviewing the process by which Bolivia’s
sced production and distribution system
developed to become the present-day
dynamic network of small- and medium-size
enterpriscs, one cannot come up with a
magic formula for success. However, some
guidelines can be identified as being crucial
in this type of undertaking. The lessons
lcarned may be characterized as positive
experiences Lo be copied or as negatives to
be avoided.

What to Do

1. Focus the seed program to satisfy
local needs in cooperation with key
Icaders. Enlist the enthusiastic
support of farm scctor lcaders in a
sced production and distribution
plan. This will link together
previously dispersed organizations
cach trying to do things alone.



2. Tap private scctor resources that
exist in a wide range of shapes
and forms, such as farmer
associations, cooperatives, rural
groups sometimes organized for
non-agricultural purposcs, and
innovative farmers. The key is to
seck out all available groups; they
arc an underdeveloped country's
greatest resource in such an
undertaking.

3. Foster cooperation between pablic
and private institutions. Avoid
the trap whereby the public sector
attempts to accomplish cverythirg
onits own. The sced system
cannot depend solely on a
national-level Ministry of
Agriculture (or similar public
entity) to carry out the tasks of
sced production, distribution, and
certification.

4. Devcelop a model capable of
achicving two cssential tasks: a)
come up with a strong
research-production-distribution
chain and b) generate policies and
services in support of the chain.

5. Provide special encourzgement o
small- and medium-size seed
producers, rather than promoting
only large enterprises. Reduce
barricrs 1o entry into sced
production. A sourcc of
foundation sced, conditioning
services, and a quality assurance
program arc key to overcome these
barriers.
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6. Devclop the secd industry

following the simplest and most
direct path. First identify the
crop with a market for improved
sceds. ldentify the region where
the greatest impact can be
achicved in the shortest time.
Identify the organizations that
have a stake in those crops and
build on thuir support. The
strategy is that this ‘‘lcad crop™”
will pave the road for other crops
10 be piggybacked gradually.

7. Create ‘“‘regional seed boards”’ to

link together dispersed
organizations. Rcgional boards
havc a unique advantage in that
they can focus on constraints that
cxist in their own region; have a
clearer sensc of prioritics to solve
problems; and support solutions
upon which they agree. This is
hardly possible with blanket
approaches that emerge from
central plamning offices where
quitc often only the public sector
is represented.

8. Develop a national sced board with

public and private participation.
The regional sced boards and
national beard become
complementary and mutually
supportive.

9. Keep in mind that operating costs

of public sced services may be
paid for--in part or totally--by
collecting fees from secd
producers. Without this



mechanism, effective services
cannot be delivered in a
sustainable fashion.

What Not to Do

1. Governments should not ‘*dole out’’
seeds Lo farmers; rather, they
should aim at supporting sced
industry development. One cannot
rely solely on a national-lcvel
ministry of agyiculture (or similar
public entity) to carry out the
process of sced production. A
new administration could decide 10
change prioritics and reduce
funding levels or cven terminate
the program.

2. Avoid systems that arc too
elaborate; it is prefcrable to have
a simple, functional system.

3. In the carly stages of
development, governments should
not intimidate nascent sced
enterprises by sctting high
standards, cstablishing complex
regulations, centralizing decisions,
and imposing other barriers.
Rather, they should promote entry
into the seed system. As the
industry develops, controls can be
upgraded if considered necessary.

4. Avoud unnccessary market
interventions, such as price
controls on seed.

5. Do not confusc development of ai
industry with the setting up of

claborate physical infrastructure.
We arc leaming that modemn sced
facilities, fancy laboratorics, and a
perfect sced law do not produce
sceds; institutions and people
working together do.

The results achicved in Bolivia
indicate that secd industry
development is an arca of high
cconumic impact. It is possible tor
lesser-developed countrics with scarce
financial resources to implement a
successful secd production and
distribution syster. It is an activity
that both intemational and national
institutions can focus on together.

Sced program development is a
logical step in the technology
gencration and transfer sequence (O
assure returns to investments made in
crop rescarch in the developing
world. Seccd production technology
and organization of the sced industry
can be tailored te the scale of
production and to the stage of
development of any country. In
carrying out its functions, a
well-established sced industry
becomes a technology transfer
mechanism by excellence.
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CHAPTER |
INTRODUCTION

The importance of secd supply Systems

1s increasingly recognized by agricultural
sector lcaders in Iess developed countries and
by officials of intcrnational development
organizations. Sced provides a means of
distributing new technology to farmers in a
readily usable ferm. It is an input that can
often be preduced locally, avoiding the

need for spending scarce forcign exchange
every year. Efforts to develop seed
production and distribution programs in
devcloping countrics, howcver, have shown
mixed resuits. Some of the most challenging
problems that arise are:;

1. Convincing the private sccter to take
an interest in producing sceds for
distribution in places where markets
arc small and fragmented.

2. Gaining farmers’ acceptance of new
seeds.

3. Obtaining a stcady flow of funding
for activitics in the public scctor,
especially varictal selection and
release.

4. Maintaining sccd quality throughout
the multiplication process of larger
volumcs of commereial sced.

Many less developed countries respond to
these challenges in a similar manner. Where
private companics have not taker. the
iritiative 1o produce and distribute sced to
farmers, the government steps in 1o cstablish

a national secd company. Relatively

large capital investments are often made,
especially in processing facilitics. In an
effort to achicve high-quality sced, rigid
regulation of the industry is applicd from the
outset. Seed is distributed through
government agencics at subsidized prices in
order to stimulate its use among small
farmers.

These measurcs, however, have not
adequately solved ihe original problems. In
fact, hcavy govemmeit involvement and
rigid regulation make private participation
cven less likely, especially the establishment
of small- and medium- size seed cnterpriscs.
The heavy burden on the govemment
increases the difficulty of maintaining
adequatc funding levels to keep the program
going without interruption. Worst of ali, the
fanmers’ acceptance of improved sceds
continues to be a scrious limitation (o its
distribution and use.

The thesis of this document is that new
concepts arc needzd to guide the
development of sced suppiy systems in less
developed countries. A sced supply system
should provide sufficient quantitics of
high-quality sced to icach a vast number of
farmers throughout the country, covering the
major crops. Using a unified approach in
cooperation with the government and with
the participation of the organized famm
sector, policies and support services favoring
increased participation of farmers can be
developed. An cnvironment can be crcated
where small- and medium-size seed
producers become cqually competitive with
larger ones. A sced supply system based on
many producers is better able o cover a
diverse range of crops, and can cxpand into
small, gcographically scparatc or remote
markets. This concept has particular



relevance in situations encountered in less
developed countrics where the vast majority
of farmers is not currently using improved
seeds.

Such an approach was uscd in the
implementation of a sced developmenit
project in Bo'ivia during the carly 1980s. At
the outset, the problems and initial response
were similar to those described above, ¢.g.,
privale sector involvement was near zero,
and the public scctor was attempting to add
commercial seed production and distribution
to its responsibilities, spreading its limited
resources even thinner. Over time, however,
the concepts changed with the active
participation of the farm community in
several iegions. Resuits were encouraging:
hundreds of small producers participating in
dozens of seed enterprises entered the seed
supply system; production and use of sced
rosc steadily cach year; new crops were
added to the program; sced quality
improved; and yields of some crops
micreased dramatically.

The [irst region to receive emphasts was
onc where some farms are mechanized and
much of the agricultural production is on a
commercial scale. The sccond region was
onc where smaller farms existed. Despite
the small size, most production was
market-oriented. Farm operaticns were
carricd out using a combination ot
mecnanized, animal-powered, and hand
methods. The third region was one made up
of very small farms, in which ncarly all
agriculture was for subsistence. Mechanized
methods were virtuaiiy unknown to farmers
in this region.

It is hoped that this publication will
gencrate new perspectives in seed industry
development and technology transfer for
developing countries, and will be useful for
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technicians working in agriculture, local
lcaders in the public and private sectors who
arc concermed with agricultural policy &nd
the effectiveress of local services, and
officials of intemnational institutions who
participate in the design, financing, and
implementation of seed programs. It is
important to share this experience with
others because it represents a realistic
approach that could be applicd to many
situations in less developed countries.

The next three chapters of this document
can be thought cf as a unit. It begins with a
description of the country setting and the
initial status of the sced supply system in
Bolivia. Next, Chapter III relates some of
the carlier experiences in cach of the three
regions that helped set the stage for future
devclopmental processes. The guiding
principles that emerged during this carly
period arc summarized. Chapter 1V steps
back from these expericnces to examine the
sced supply system, its objectives and
functions, in the Bolivian context, It
concludes by reflecting on the important
actions taken to set the model into motion.

Chapicrs V through VI may also be
regarded as a unit. These chapters provide a
more detailed analysis of cach function of
the seed system presented in Chapter IV,
starting with key support services and human
resource development, then the formation
and development of sced growers and
enterpriscs, and finally the cvolution of
participating insiitutions and organizations.

Chapter VIII summarizes the final results
and impacts of the secd supply system in
Bolivia over the bricf period covered by this
dc-ument. The reader will sce that, although
secd activities were first developed in only
certain regions, they gradually expanded to
have a national impact.



CHAPTER 11

INITIAL STATUS OF THE SEED
SurpLy SYSTEM IN BoLivia

PHISICAL SETTING

Bolivia lies at the center of South America
(Figure 1). It includes high mountain
plateau areas of the Andces on the westemn
side which fall off into intcrmontane valleys
in the central belt, then descend even further
to the castern lowlands. The lowlands
themselves include the northen rainforest
region, the central plains, and the dricr
Chaco to the south.

BRAZIL

COCHABAMBA ® Warnes

@® Santa Cruz

Most of the six million pcople live in the
highlands and intermontanc valleys; thc most
populous departments in these regions of the
country arc La Paz and Cochabamba. The
native population i1t La Paz is madc up of
Aymar Indians, whereas that of Cochabamba
and the southem valley regions of
Chuquisaca and Tarija is of Quechua Indian
background. The central part of the castern
lowlands in the departiient of Santa Cruz
has grown rapidly in the last 20 years, with
the majority of immigrants coming {rom
Cochabamba. Mennonite, Okinawan, and
Japancsc farm communities are also
important in the region.

BRAZIL

SANTA CRUZ

POTOSI PARAGUAY

{nzem, 7
Yacuiba

ARGENTINA \

CHILE

Figure 1. Map of Bolivia showing main pilotseed production regions referred to in this, study.



Bolivia is one of the poorcst countries in
South America, being landlocked with
inadequate transportation facilitics both
within the country and to neighboring coun-
tries. The castem lowland region of Santa
Cruz is linked with Brazil and Argentina by
rail, while the commercial ties of La Paz arc
more closely associated with Peru.,

Forcign exchange camings arc chicfly
derived from the export of iining products,
but within the local cconomy, most
Bolivians make their living from farming. In
1987, it was cstimated that just about half
the population lived in rural arcas and the
other haif in urban. !n the highlands and
valley regions, familics own small areas of
land, typically two 1o five hectares (five 1o
twelve acres), which allows for a subsistence
type of agriculture. Recent migration into
the castern lowland arcas has brought large
expanses of land irto cultivation.

Agriculture in this region is a new activity,
ranging from the most rudimentary
slash-and-burn systems to mechanized,
commercial farming.

INSTITUTIONAL SETTING

‘The Ministry of Rural Affairs and
Agriculture (MACA) is composed of the
central Ministry and scveral decentralized
ingtitutions. Two of the latter are dircctly
responsible for rescaich and extension: the
Bolivian Institute for Agricultural Technol-
ogy (IBTA) and the Center for Tropical
Agricultural Rescarch (CIAT) in Santa Cruz.
(This should not be confused with the
International Center for Tropical Agriculture
in Cali, Colombia.) The Miiistry of
Agriculture had cstablished a national sced

Small-scale farming predominates in Bolivia's highlands and valleys.

4



certification office and six regional offices.
With the financial assistance of intemational
donors, the certification office succeeded in
building scvcral sced plants. Personnel in
each region were located at the plants and
typically included one or two agronomists
and a plant administrator.

In addition to the institutions within the
Ministry of Agriculture system, departmental
development corporatiornss are active in the
agriculture sector in most regions of the
country. Their funds come primarily from
royaltics on mineral and petroleum
resources.

In the privaie scector, farmer cooperatives
were becoming increasingly important.
Thesc organizations are relatively small,
usually having less than 2,000 members and
covering a specific geographic arca. Other
similar organizations werc formed in cen-
junction with dovclopment programs spon-
sored by organizations such as the Catholic
Relief Service, CARE, Fosler Parents Plan,
and other philanthropic institutions. The
activitics carricd out by these organizations
and the nature of the scrvices they provide to
memnbers vary widcly.

Farmer associations specific to cach crop
and type of livestock had been developed in
the Santa Cruz department. The initial ob-
jective pursued by most of the associations
was lobbying, cspecially for prices and
credii. Some of them became fairly strong in
the 1670s. The Santa Cruz Chambcr of
Agriculture (CAO) included as its members
all of thc commodity specific associations in
the departiment. Other departments adopted
this model with some medifications. Many
associations had rccently begun to develop
service activitces.

Agroindustries arc important in some

crops, such as sugar, soybezn, cotton, wheat,
and rice. Distribution of inputs is carricd out
through commercial importers who often
coordinatc their activitics with the
government, farmer associations, and banks.
Importers usually offer inputs for sale to
farmers only in central citics. Cooperatives
and other groups often make inputs available
in places where small farmers do their
trading.

INITIAL STATUS OF THE SEED
SupPPLY SYSTEM

Traditional Seed Sources

The majority of materials used for planting
crops in Bolivia were grains and tubers that
the farmer saved from one harvest for usc as
sced in the next crop scason. Some of these
varictics were native to the regions; others
had been introduced from neighboring
countrics: and in other cascs, thcy were
introduced from intcmational rescarch
centers. Whatever the source, after the
matcrials had been cultivated in a region for
some time, they became mixed with other
varictics and degencrated to the point where
desirable characteristics were no longer
maintained uniformly and reliably. Indeed,
this degencration happens within a very few
scasons. The results were shorter productive
life of improved varictics, lower yiclds, and
lower-quality products.

In cases where farmers decided to renew
their plant materials, they cither purchased
grains or tubers in local markets, sclecting
thosc having the better physical appearance
for usc as seced. The groups that could affort
it imported seed from other countrics.



The latter altemmative was limited
because:

1. Exchange rates and transportation
costs usually led to high costs.

2. Imponrtation required coordination
with credit institutions, farmer
associations, government institutions,
and commercial importers, all well in
advance of planting time.

3. The varietics available in other
countrics did not nccessarily adapt
1o the conditions in Bolivia.

Still, soybean and cotton growers in the
lov/lands of Santa Cruz imported large
amounts of sced. The sceds of these two
specics arc particularly sensitive to
temperaturc and humidity, causing a
reduction in vigor and germination. This
characteristic makes it difficult for farmers to
use their own, home-grown materials for
planting. In other cases, such as wheat, com,
and rice, the varictics desired by farmers
were not available from outside the country.
Therefore, it was not possiblc to import the
right kinds of sced.

Good data on sced imports arc not
available; however, in the late 1970s, the
soybean growers association imported
enough sced to cover about 50 pereent of the
area planted, and the cotton growers
imported 100 percent of their nceds. Com
growers also imported modest amounts of
hybrid com sced. Table 1 gives an
indication of the volumes and the values of
seed imports.

Other seeds were traditionally imported
in smaller amounts. Among these are forage
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Table . Volume of seed imports inte Bolivia during a typical
year in the late 1970s.

Volume Cost in Total

imported Bolivia cost
Species (1) (USS/1) (USS)
Soybean 1050 900 945,000
Cotton 300 31,0004 900,000
Total 1350 1,845,000

a. The high price of cotton seed is due to the costs of airfreight from
the United States.
Source: National Seed Department, MACA.

sceds for temperate and tropical pastures,
vegetable sceris of all kinds, and small
amounts of foundation potato sced of
European varicties. The value and volume
of these imports arc not known, but are
thought to be significant.

Introduction of New Materials

IBTA and CIAT/Santa Cruz and other local
crop rescarch institutions receive samples of
promising matcrials from national and
international rescarch organizations and carry
out trials in their experiment stations in
various regions throughout the country.
Testing these new varicties to determine
which of them adapt to the conditions of the
local environment is the main activity of the
agricultural rescarch program in Bolivia. Of
the large number of varicties of a particular
crop received cach year, only onc or two
might be found to adapt to a region. The
testing process takes three or more years to
complete. At this point, a sclected varicty is
recommended to the farmer, that is, it is
“‘named’’ or ‘‘released’” for use by farmers.



In some cascs, however, such as soybeans
and cotton, farmers were aware of varictics
being used in agricultural regions of other
countries with conditions similar to those of
Bolivia. Although the varictics had not been
officially *‘relcased,’” large quantitics of
sced were imported and the varictics became
widely utilized.

The concept of a public institution testing
new varicties before *‘releasing’ them to the
agriculture sector implics that new materials
remain under the control of the government
until they are officially approved, such as
would be the case of a new drug proposed
for human consumption. Three conflicts
arosc with the usce of this concept:

1. The public testing and release
process was often very slow, taking
morce than three years. Sometimes
farmers could act faster on their own
and obtain the variglics clsewhere.

2. Sometimes the rescarch institutions
did not approve matcrials that were
cither already in usc or being
brought in for usc, creating a
conflict between researchers and
innovative farmers and other
leaders.

3. At the end of a long testing
process, the cxperiment station had
just a few kilograms of breeder
seed, the seed that the rescarcher
harvested from the experimental
plot. Thercfore, the farmer had no

effective access to the materials
being recommendea.

Thesc conflicts were among the
reasons for the lack of devclopment of a

local sced program. New varictics were
not being funneled through the system
to reach thic farmer in an cffective
manner.

Local Seed Production

Production of improved seed was non-
cxistent in Bolivia until the 1970s. Up 1o
that time, the agriculture sector as a whole
was not on the government’s list of high
prioritics and commercial agriculture was so
poorly developed that the private sector did
not flourish. During this decade, the
Ministry of Agriculture began to invest in
land and cquipment in order to produce
within its own seed department.

“‘In view of the lack of interest
shown by the private scctor, the
Sced Department dedicated its efforts
Lo sced production, focusing
principally on basic food crops, such
as wheat, com, rice, potato, and
soybcan. To that end, the
department employed various means
of action, such as attracting human
resources, purchasing land,
constructing facilitics, installing
processing plants, and cquipping
sced testing laboratories.”” (Moralcs,
1984)

Under this program, which began in the
carly 1970s, modest amounts of wheat and
potato sced were produced in Cochabamba,
Potosi, Chuquisaca, and Tarija. Farmers
were contracted to multiply seed into larger
volumes. Other inputs, such as fertilizers
and pesticides, were supplied 10 cooperating
farmers. At harvest time, an amount of sced
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equal to the valuc of the initial sced and
other inputs was received from the farmers
and conditioned in Ministry-owned plants. It
was then offered for sale by the Ministry
under the “‘Fiscalized Seed’” label. Unfortu-
natcly, the small amounts produced under
the program were often of poor quality and
were difficult to sell, even at subsidized
prices.

Two other sced production activitics were
successfully initiated in Bolivia prior to
1980, both located in Cochabamba. Forages
of various specics were produced by SEFQ,
an organization sct up with assistance from
the Swiss Mission cooperating with the
San Simon University of Cochabamba.
SEFO marketed secd under its own label
throughout the country. Potato sced was
produced by ASAR (Association of Rural
and Antisan Scrvices), a church- sponsored
organization made up of scveral hundred
small farmers. Production of Europcan
varictics was concentrated in @ mountainous
arca of Cochabamba for the market in the
lower valleys of Santa Cruz.

Seed Quality

Seed has many particular attributes of
concern to the farmer who will use it.

Onc of these is the genetic makeup of the
varicty that makes it suitable for a particular
cnvironment. Other attributes are
germination, vigor, freedom from discase,
freedem from weed sceds, freedom from
inert matter, and varictal identity and purity.
All of these come under the general heading
of secd quality. For most crops in Bolivia, a
diversity of appropriate varictics had been
identified; however, commercial volumes of
high-quality sced of those varictics were not
available.
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Secds of most crops in the tropics are
affected by adverse environmental
conditions. The perishable nature of soybean
and cotton sceds, coupled with the hot and
humid environment in the Bolivian low-
lands, made germination the crucial factor in
these seed crops. In the case of rice, there
was a critical need for seed free from
dangcrous noxious weeds, such as red rice
(Oryza sativa) and rogelia (Rotboelia cxal-
tata). This last weed was being spread
rapidly in the Santa Cruz region by using
uncontrolled common rice and soybean
grains for planting purposes. Local wheat
and barlcy consisted of mixtures of diffcrent
types of grains, which included some
desirable varictics. Therefore, varictal purity
was the principal facior in sced quality.

Unfortunately, these attributes are not
visible to the farmer who obtains the sced for
planting. For cxample, sced of red rice
cannot casily be distinguished from
cultivated rice sced. Seed of a given varicty
of wheat may be difficult to distinguish from
that of others. Corn sced with very low
germination cannot be differentiated
from onc of high germination by simple
obscrvation. Therefore, most farmers
were reluctant to purchase the small
amounts of material offered for sale in
the market as sced.

GENERAL ASSESSMENT

At the end of the 1970s decade, Bolivia
was the Icast developed Latin American
country in sced production, according to the
FAO (1980)*. There was a feeling of

*FAO Sced Review 1979-80. pag. 131-135



frustration and discontent on the part of
leaders in the public and private scctors
because of the modest amounts of seed being
produced locally and the high cost of
obtaining sced of the right varictics from
foreign sources. Yet there was no agreement
on the actions necded to stimulate local
production of high-quality sced, nor on the
tlechnical and cconomic feasibility of

doing so.

Officials in the Sced Certification
Department responded with a plan to form a
national sced enterprise, i.c., a parastate
monopoly. They cited the lack of initiative
in the private scctor, maintaining that sced
production and, cspecially, distribution were
the prerogatives of the state. The policics
followed by the Ministry of Agriculture did
not encourage involvement by others.
Subsidized prices and the government policy
10 produce and distribute only through the
public sector prevented most privalte interests
from pursuing the activity. Even the
aforcmentioned successtul SEFO and ASAR
programs for small farmers did not receive

support from the secd department of the
Ministry.

Leaders in the farm sector, moreover, had
no experience with seed production, and
found thiemsclves offcring no altermative to
the Ministry’s position. They also saw sced
supply as being a basic responsibility of the
government. Although scveral Bolivians
had received short-term training in various
aspects of sced technology, a conviction or
“seed mentality”” among local leaders and
technicians was not evident. In particular,
there was no appreciation for the potential of
the small producer and the medium-size
cntreprencur in a seed program.

On the positive side, several farmer
associations and cooperatives were just at the
point in their development where they could
become active participants in policy making
and provision of services. Board members
and managers of these groups were
concemed about the supply of reliable seed
to their members and associates, indicating
that farmers in gencral were becoming aware
of the need to use high-quality matcrials.



CHAPTER III
EARLY EXPERIENCES

The first efforts in the initiation of a
seed production program arc the most
challenging. In this phase many
important lessons arc leamed. This
chapter describes the experiences
gained in the carly phascs of cach of
the three regional seed programs in an
attempt to demonstrate the process of
cvaluation and decision-making by local
leaders. Santa Cruz was the first
target arca. The central part of this
depariment is characterized by
mechanized farming on a medium 1o
large scale. The second region was the
Gran Chaco in the scuthcastemn part of
Bolivia. Farming here is on a small 1o
medium scale, but semi-mechanized.
The third target region was the
department of Chuguisaca, where
small-scale, subsistence farming
predominatcs.

Santa Cruz:
MECHANIZED FARMING

Farming in the castern lowlands ranges
from subsistence type operations 1o
medium-scale mechanized farms with
soine larger cnterprises. Sugar cane,
soybeans, cotton, tropical grasslands,
and wheat arc grown on medium-size
and larger farms. Com and rice arc
grown on farms of all sizcs, being
cultivated by hand and also in
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mechanized systems. Vegetables and
tropical fruits arc also grown, often for
subsistence purposcs.

An carly diagnosis ideatified Santa
Cruz as the arca of Bolivia where a
seed program was most likely 1o succeed
(Garay and Pattic, 1981). This
conclusion was based on an inventory of
existing conditions that could accelerate
the development of a sced program.
The study showed that in Santa Cruz;

1. Commercial farmers were aware of
the advantages of quality seeds of
improved varictics. Soybean and
cotton seeds were alrcady being
imporied. Therefore, an effective
demand existed for seeds of some
Crops.

2. Some major farmer organizations had
identified seed as one of the top
prioritics.

The existence of these positive
clements, however, were overshadowed
by some serious constraints, such as
the lack of sced conditiening and
storage facilitics, and the lack of
qualified technical personnel to carry on
the activitics of the different
components of a sced program. The
identification of these deficiencics,
nevertheless, pointed out arcas where
cfforts needed to be concentrated.

Poor Yields Create Need for Action

The soybean growers association
(ANAPO) was the first 1o take the
initiative to support a seed improvement



Certification inspector evaluating a soybean field
during the first attenips to produce seed locally in
the Eastern lewlands

program for their growers. It was
difficult for farmers in tropical arcas (o
savc part of their soybeans to be used
as secd during the next season. In
previous years, farmers had gone to
the oil plants to acquirc whatever grain
was available for use as *‘sced.”’* The
poor quality of this material for
planting resulted in very poor yiclds
and crop failures for some farmers.
Furthermore, imported sced was a
problem duc 1o high cost and low
quality in many cascs.

Leaders in ANAPO recognized the
importance of performing quality tests
on imported sced. This provided an
opportunity to sct up a rustic sced
testing laboratory in 1980 at the
regional Ministry ol Agriculturc sced
department. About 120 sced lots of
imported soybcans were sampled and
tested, and the results werc presented

*Personal communication, Mr. Mario Melgar,
president of ANAPO.

1o ANAPO’s Board of Dircctors.
Although the lots had been shipped
from Brazil with an average germination
in the high 80s, cpon arrival in Bolivia
germinat’ - averaged only 68 pereent,
ranging from a low of i9 to a high of
80 percent. The loss in quality was
due to exposure of the seed to high
temperatures and humidity while in
transit from Brazil--a trip of up to a
month with delays in transit and
customs. Temperatures were {ound to
risc as high as 60 degrees Centigrade
{140 degrees Farenheit) inside metal
railroad cars.

Because of the great demand for
soybean sced, and the problems
associated with importing it, farm scctor
leaders assigned the highest priority to
developing the capacity to produce
soybean sced locally. Consequently,
soybcan became the **lead crop™’ for the
regional seed program.

The First Attempt

Commercial soybean production was
fairly new to Bolivia, having been
initiated in Santa Cruz in 1969. Arca
planted increased rapidly until about
1976, when it leveled off to around
35,000 hectares, the figure recorded in
1980). Average yiclds at that time were
in the range of 1,100 to 1,200 kilograms
per hectare. Oil extracted from the
grain did not satisfy the Bolivian
intcrmal market. Howcver, soybean
mcal more than satisfied the demand for
usc in feeds for poultry and hogs.
Indced about 70 percent of the meal was
exporcd, mostly to Peru and Chile.
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Plans were made by ANAPO and
the Ministry of Agriculture to produce
soybean seed locally during the summer
season of 1980 1o 1981 (November 10
April). The 1,500 hectare production
program was started at the same time
that the designs, budget estimates, and
contracts were being preparcd for
installation of equipment in the
Ministry-owned conditioning plant in
Wames, just north of the city of Santa
Cruz. Installation of the conditioning
plant kad to be completed in time for
harvest in April. Because of the risks
involved, the first attempts to produce
seed were made with but a few of the
more progressive farmers.

A complete seed supply chain as
conceived in certification schemes could
not be created all at once to go from
foundation sced to registered seed, and
from there to the certified category.
Instead, better commercial soybean

First seed conditioning facllity in Easiern Bolivla,
located In the town of Warnes, ready to provide

service to local seed producers.
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fields were sclected to be harvested as
‘“‘seed.”” The selected ficlds had
varietal mixtures below five percent and
had low incidence of noxious weeds.
These ficlds had been cstablished with
imported *“fiscalized’’ class seed, and
material harvested was assigned the
samc category.

Pre-harvest ficld inspections
revealed that high-quality miaterial was
being produced in the ficld, but the
Warnes conditioning plant had not been
completed in time for harvest. Of the
1,500 hectares originally selected, 1,200
were considered suitable for the harvest
of sced by April 15. Without drying
facilitics, however, maintenance of
quality after harvest would have been
impossible. It was hoped that humidity
in the field would decling, thus
permitting recovery of some of the sced
without artificial drying.

Unfortunately, conditions became even
worsc. Exposure to hot, humid and
rainy conditions in the ficld after the
sced reached maturity caused rapid
deterioration and loss of germination.
By the end of April, cnly 300 hectares
remained suitable for sced. All of
thosc were lost in May. Farmers
harvested the ficlds for grain 1o be

sold to the oil mills,

Persistent Efforts

Although the first scason was a failure,
farm lcaders were not discouraged.
The experience pointed to the need for
concentrating efforts, starting small,
and building on cxpericnce. A winter
sced crop was immediately planned for



1981. Yields in the winter scason (May
to October) were normally lower than
those of the regular summer crop, but
seed would reach maturity under better
environmental conditions and could be
harvested in time for summer planting.
This had the advantage of minimizing
the storage timc and associated
deterioration.

Only two technicians had been
available during the first scason, and
they were often unable to perform ficld
work because of administrative
responsibilitics. Because of the need to
closely supervise and train farmers 1o
become sced producers, more
lechnicians were required. The
Ministry of Agriculturc was able to hire
a laboratory technician, bringing the
total number Lo three. Even in this
small group, considerable tumover
occurred during the first ycar. To
partially compensate for lack of
personnel during the winter campaign,
four technicians came from other
regions as in-scrvice trainces. This
group concentrated on ficld inspections
of 600 hectares of soybeans.

Installation of conditioning
cquipment in the Wamnes plant was
completed by harvest time, however,
sced growers showed serious doubls
aboul the need o dry and clean the
sced, services for which they were
required to pay a fee. They were not
convinced that the Ministry of
Agriculture could provide reliable
conditioning scrvices. One of their
concerns was that their seed might be
mixed with other sced of a different
variety or with poor quality lots [rom
other growers. Demonstrations of the

operation and administration of the
plant were given with the support of
the president and the manager of the
growers' own association, ANAPO.
Gradually, the importance of these
services became accepted.

After disqualifying some of the
ficlds because of quality problems, 600
metric tons of sced were harvested.
Conditioning was started on August 17,
1981 at the Wames plamnt, which was the
first to operate in Santa Cruz.
Laboratory analyses were performed and
bags were tagged in accordance with
seed quality. Individual sced growers
took possession of their own seed and
offered it for sale on the open market.
Prices were determined by free market
mechanisms. ANAPO and the Regional
Chamber of Agriculturc worked to
facilitate this process by providing
information to farmers on the
availability of sced--price, quality, and
quantity--for different soybean
cultivars. About 450 nct tons of clcan
sced were obtained.

Quality tests demonstrated that
local sced was supcerior to most imported
sced. The program began to gain the
confidence of buyess, and Bolivian seed
sold for prices simiiar 10 those of
imported materials. This made sced
production an attractive enterprisc for
commercial soybean producers. The
production levels achieved, though
modest, sct a record in Bolivia,
satisfying 25 percent of the local
demand for soybcan seed and saving
ncarly halt a million dollars in forcign
exchange within only onc year's time.
Local leaders were proud to sec that
Bolivia could produce seed of equal or
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superior quality to imported sced, and
more cconomically.

Expanding Services:
Roles of Public and Private Sectors

Production and marketing costs were
well below prevailing prices of imported
secd, so interest from the private

sector was running high. During the
1981-1982 summer scason, the number ¢f
growers atiempting to produce seed
increased from around 20 to more than
100 in soybcan and wheat. Whereas 600
tons had been received the previous
season, morc than 1,000 tons were now
flowing into the conditioning plant.

It became impossible to visit all of
the ficlds to check for quality problems
and train farmers. Although a third
technician was added, available
personnel could scarcely keep up with
basic sampling and laboratory testing.
Lack of personnel also made it
impossible to operate the conditioning
plant for more than onc cight-hour
shift, even at peak harvest. Without
more ard beiter qualificd personnel, the
scrvices needed to support seed
growers could not keep up with the
dernand. Skilled sced technicians did
not exist in the country, but could be
trained. The problem was lack of
funds and institutiona’ mechanisms to
provide competitive salarics.

Many different institutional
alternatives were considered to provide
conditioning and certification scrvices.
The approach «greed upon between
Ministry of Agriculture officials and
farm scctor Ieaders for the pilot region
was (o decentralize the conditioning
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services by tuming the management of
the sced plant over to a local

institution. ‘The plant management
would be neutral, not becoming involved
in commercial seed activities or in
sctting policy, but would simply provide
scrvices for a fee. Funds received

would be used to pay the costs of
operating the plan:.

Certification would officially remain
within the Ministry of Agriculture, but
under a new organizational arrangement
that pemmitted private sector financial
support. The Chamber of Agriculture
of Santa Cruz provided a mechanism for
collecting fees from seed growers for
sced testing scrvices, and, under
special agreement with the Ministry,
used these funds to support the
certification service. Leaders in
ANAPO obtained agreement with seed
growcers on the fee schedule, This
arrangement was formalized with the
formaticn of a regional secd board that
included representatives from the public
and private sectors.

Over the following years, more
farmers turned o producing soybean
and wheat sced, expanding volumes to
mect local demand and replace sced
imports. Other farmer associations also
took the initiative to join the sced
program. Ricc and comn were the next
two important sced crops to be
developed in the region. Later, the
cotton growers also joined the program.
All the seed produced was utilized in
the region, having positive impacts or:
productivity. Table 2 shows the
cvolution of seed production in the
region through 1988,

The decentralized approach used in



Table 2. Historical production levels? of certified seed® (in metric tons) in Santa Cruz, Bolivia.
Common

Year Soybeans Wheat Rice Corn Cotton beans Total
1980 0 — — — — — 0
1981 450 - — — — — 450
1982 801 166 -— — — — 967
19K3 1017 470 160 200 — 49 1896
1944 1545 m 185 367 -- 94 2902
1985 4507 484 180 297 — kY) 5505
1986 3137 444 27 476 54 22 4410
1987 4333 378 653 655 13 13 6105
1988 7941 521 268 479 59 1o 9278

a. A dashed line () is used tu indicate that no seed was produced for the crop because it was not yet part of the seed program in
the region. When some production was atiempted, but nonc obtained for the crop, a “O" is used.

b. Certified seed refers to seed of all established classes.

Source: Regional Seed Office of MACA.

Santa Cruz, spcarhcaded by the

regional sced board, became stronger as

the numbers of producers and sced volumes
incrcased. This cxperiecncgave impetus 10
the development of sced

programs in other regions of i

country.

EXPANSION TO OTHER REGIONS
Gran Chaco: Medium-Scale Farming

The southein lowlands (Gran Cnaco
Province in the Department of Tarija)
was very reduced in size, having only
about 20,000 hectares under cultivation
contrasted to the half million hectares

in Santa Cruz. Land holdings ranged
from very small, to farmas of up to 300
hectares. Most of the cultivated land is
in farms averaging 10 to 20 hectares.Com
and soybcans arc grown using a
combination of ox-drawn and dicscl-
powered equipment.

By 1983, the positive cfforts made
in the pilot region drew attention.
Farmers in the Chaco werc becoming
aware of better varictics, and there was
a demand for soybean sced. However,
no reliable sced supply had been
devcloped for this region. Conditioning
facilitics were nct available in the
Chaco. The Ministry of Agriculture’s
sced department had only one technician
in the region, who was attempting 10
producc, clean, certificd, and market
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seed. There were problems with both
quality and quantity. Farmers were
skeptical about participating in the
program, in part due to possiblc actions
that the Ministry might take against
them to protect its own interests in
marketing seed.

The Gran Chaco region had
environmental conditions favorable for
summer secd production and winter
storage--lower humidity and temperature
from harvest time on through the winter
storage scason compared to Santa Cruz.
Production was limited, however, to
only onc growing secason.

Farmers were organized into
smaller, community-level groups and onc
larger cooperative--The Integral Service
Cooperative of ihc Gran Chaco.
Contrary to the situation in Santa
Cruz, farmer o1 ganizations were not
strong cnough to greatly influence the
behavior of the Ministry of Agriculture.
Unfortunately, neither the sced
Gepariment nor the IBTA ¢xperiment
station offcred support to growers when

some of them attempted to produce seed
for the first time.

Following the ecxample of Santa
Cruz, a regional sced board was
formed--this time, however, at the
outset of program deveclopment, rather
than pari-way through. Its membership
included the following institutions: the
Ministry of Agriculture and the
Ministry’s Seed Department, IBTA
(rescarch and extension), the Integral
Cooperative, private sced growers, a
representative of small farmers, the
departmental development corporation,
and the local chapter of agronomists.

This group encompassed all points
of view in the region, and was formally
recognized by Ministerial resolution.
The board was charged with preparing
a strategy for development of the seed
program in the region. Whereas in
Santa Cruz, it had been farmer
associations acting individually that
initially provided resources and
credibility to the seed program, in the

Yia

A small air-screen cleaner borrowed from the Ministry of Agriculture and provisionally installed

on a wooden bench permited cleaning relatively
to initiate development of the seed system in the
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large volumes of seed and created the focal point
Gran Chaco region.



Chaco it was the unification of
institutions in the seed board that
provided this base. The board
obtained the commitment of its members
and channcled resources to strengthen
services, such as certification,
foundation sced, and conditioning

The board determined that private
sced growers should be encouraged
starting with the 1983/84 crop scason.
Scveral ficlds of interested farmers
were selected for harvest as seed.
Portable conditioning equipment in
disusc was borrowed by the Iniegral
Coopcrative from diffcrent Ministry of
Agriculture facilities plus IBTA. These
were installed in a rented warchousc in
order 1o provide custom drying and
cleaning services. The first sced crop,
a modest 80 tons, was only slightly
above the levels produced carlier by
the Ministry’s seed department.
However, for the first time, cxcellent
quality was achicved.

Results in this region were not
highly visible until the ¢nd of the 1985
harvest, in which a total of 350 tons of
soybean sced were produced. Relative
to the size of the region, this quantity
significd a major breakthrough. This
sced covered the regional demand, and
morc than hal{ of the production was
sold for usc in other regions. Sced
produced in the Chaco was readily
accepted by local farmers and by sced
dealers in other regions of the country.
Production continued to increase
modestly, and the regional program
began to diversiu v o other crops
(Table 3).

Table 3.  Historical production levels® of certified secdP (in
metric tons) in the Gran Chaco, Bolivia.

Year Soybeans Corn Wheat Total
1980 17 — - 17
1981 9 — - 79
1982 70 — — 70
1983 70 - — 70
1984 80 - 10 90
1985 as0 — 0 350
1986 338 - 2 340
1987 415 2 2 409
1988 107 2 3o 139

a. A dashed line () is used to indicate that no seed was
produced for the crop because it was not yet part of the seed
program in the region. When some production was atlemp-
ted, but none obtained for the crop, a “O" is used.

0. Certified seed refers to seed of all established classes.

Source: Regional Seed Office of MACA.

Chuquisaca: Subsistence Farming

The region surrounding the city of
Sucre varies between high plains and
mountain valleys. There are no large
farms in these arcas; most growers farm
only onc or two hectarcs. Major crops
arc potato, broad bean, barley,
vegetables, forages, quinoa (a local
grain, Chenopodium quinoa), wheat,
and corn. Of these, barley was the
only crop commenly sold for
agroindustrial usc--malting. The rest,
including whcat, were primarily for
home consumption. Nearly all land was
cultivated with oxen and intense
utilization of manual labor.
Environmental conditions were ideal
for the production of high-quality sced.
Still, sced production in this region of
predominantly subsistence farmers
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presented new challenges. Farmers in
the region normally used their grain or
pntatoes saved from previous harvests
for planting in the following scason.
‘Therefore, only a small local demand for
seeds cxisted. However, in 1983 a
major drought greatly reduced yiclds
throughout the region, leaving many
farmers without sufficient supplics of
somc commoditics to both feed their
familics and usc as sced.

Private initiative in the agricultural
sector of the region did not arisc through
individual firms as in the Chaco or Santa
Cruz. Instead, scveral different kinds of
small farmer organizations cxisted:

1. Small cooperatives located in market
towns.

2. A vegctable growers association.

3. Farmers cooperating with production
programs run by the national
brewery and the departmental
development corporation.

4. Farmer groups organized around
community development projects
sponsored by non-governmental
organizations.

To respond to farmers’ needs after
a disastrous drought, many of these
organizations initiated wheat and potato
seed production programs. The
Ministry of Agriculiure also had a small
wheal secd production program, and a
conditioning plant to serve the region.
Besidcs the local need for sced, there
was a growing market for wheat sced in

18

Santa Cruz. Many commercial farmers
and merchants from the lowlands
traditionally came to the Chuquisaca
region cach year in scarch of wheat to
be vsed as sced. This assured market
cncouraged local Icaders to promote
sced production as a new opportunity
for a cash crop. Ncarly 1,000 hectares
were planted for sced in the 1983-1984
Crop year.

Thesce initial efforts encountered
many constraints. First, the wheat
available to plant contained a mixture of
varictics, and therc was no source of
purc fourdation secd cither within the
couniry or from outside. Sccond, large
numbers of small ficlds (as many as
700) in remote arcas needed to be
inspected. Each organization was
responsible for the supervision of its
own growers; however, an adequate
number of trained personnel was not
available. Third, individual farmers
could not operate sced cnterpriscs like
thosc in the lowlands, taking their sced
into the plant for processing and then
marketing it on their own. Instead,
the organizations nceded to take
possession of the sced at harvest time
and carry out the cleaning, storage,
and marketing operations. However,
the organizations involved lacked funds
to purchasc the sced crop from farmers
at the end of the production cycle.
Conscquently, much of the sced
produccd was used for consumption or
was sold straight from the ficld to
farmers in the lowlands.

Dircect shipment of sced from the
highland farmers to the lowland farmers
with no corditioning or quality control
practices could lcad to scrious



problems. Farmers in the Cochabamba
valley had shipped seed contaminated
with button weed, wild mustard, and
oats 1o the lowlands the year before.
Word spread rapidly among farmers in
the lowlands, causing this market
channel to shrink to nearly nothing.
The following ycar, local
institutions in Chuquisaca joined
together in a regional seed board to
support a certification scrvice in a
similar manner as in the two other
regions. The sced board provided a
means of organized marketing from onc
region to another. The Chuquisaca
Seed Board negotiated standards with
the board in Santa Cruz, and agreed or:
delivery dates. They also coordinated
a strategy for improvement of
foundation sced, accelerating its
improvemerit by growing one crop in
summer in the highlands and another in
winter in the lowlands. One of the
primary responsibilitics of the
certification scrvice was to identify the
best ficlds of the desired varietics of
wheat and improve the sced by roguing
(removing off-type plants in the ficld).
Seed quality improved
considerably, and wheat secd from the
region was regarded as being of
excellent quality in the Santa Cruz
market. However, local organizations
were slow 1o achieve financial viability,
and they could not purchase most of
the seed produced. Conscquently, the
amount that found its way through the
formal market channel (with inspections,
conditioning, testing, and tagging)
maintained a fairly constant level,
between 5C and 100 tons per ycar.
Fortunately, however, the variety

produced for the sced market in the
lowlands also met with acceptance for
home usc by farm familics in the
highland and valley arcas of
Chuquisaca. Therefore, growers who
could not market their seed through
formal channels sold it locally to other
farmers in the same community and local
market places. In only two ycars,
Saguayo wheat, a new variety, became
a major varicty grown by small farmers
in Chuquisaca.

Sced production in this region
increased less dramatically than in the
previous two (Table 4). However, with
the inclusion of potato in 1987, volumes
will assuredly rise more rapidly.
Perhaps morc importantly, the
experience in Chuquisaca demonstrated
that an cffective sced program can also
operate in arcas whiere volumes of sced
required by farmers are relatively
modest.

Table 4.  Historical production levels? of certified secdb
(in metric tons) in Chuquisaca, Bolivia.

Year Wheat Potato Barley Corn  Total
1980 17 - — - 17
1981 0 — - — 0
1982 25 — — — 25
1983 0 — — — 0
1984 97 — — — 97
1985 63 — — - 63
1986 100 —_ — — 100
1987 141 69 2 8 220
1988 114 209 60 8 391

a. A dashed line (—) is used to indicate that no seed was
produced for the crop because it was not yet part of the seed
program in the region. When some production was attemp-
ted, but none obtained for the crop, a “O" is used.

b. Certified seed refers to seced of all established classes,

Source: Regional Seed Office of MACA.
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A NEw VISION

As leaders in cach of the three regions
searched for ways 10 improve sced
production and utilization by farmers, it
became evident that the approach taken
in the 1970s would not work. A central
government approach had failed to
scparate commercial activity from the
setting of norms and standards for the
industry. The blanket approach
throughout the country failed to focus
on the specific needs of each region.

It was also cvident that relying on a
single institution such as the Ministry
of Agriculture 10 bear all
responsibilitics would limit the potential
of the program. Scrvices like
certification and conditioning that did
rely on the Ministry faced continual

crises in order to obtain funds for
salarics and operating expenses. If at
any time funds were not available,
years of effort could be lost.

The richness of the country in
organizational resources, and the early
experiences of the regions, suggested
that the development of a seed system
based on small- and medium-size sced
enterpriscs was feasible. A new
approach was required--one which
would respond to the conditions of the
country and take advantage of existing
resources. Some tunctions would have
to be implemented by governmental
institutions and others by private
organizations in a complementary way.
The following chapter shows how these
functions were brought together into a
cohcsive organizational model for a seed
supply system.,



CHAPTER IV
EVOLUTION OF A
DEVELOPMENT MODEL

Through the experience in the three
regions of Bolivia. a modcl for
devzlopment of the seed supply system
began to take shape. The clements in
the model include the steps in the
multiplication chain, as well as the key
scrvices and institutional mechanisms
that allowed the seed programs 10 grow.
In this chapter, these clements are
identified within the framework of an
integrated modcl.

The following chapters will show
the importance of each of these clements
to the development of the program, how
each was created and strengthened in
the Bolivian case, and what policics and
strategics were adopted. An attempt
will also be made to ¢xplain some of the
alternatives considered and what their
impacts might have heen.

OBJETIVES AND FUNCTIONS OF A
SEED SUPPLY SYSTEM

The objective of sced production
programs is 10 multiply a few kilos of
sced of improved varietics into
sufficient volumes of high-quality seed
to meet the needs of a vast number of
farmers. To mcet this objective, it is
necessary to carry out the following
functions:

1. Develop or introduce improved
varictics.

1

2. Multiply small quantitics of breeders
sced into larger amounts of
foundation sced.

3. Multiply foundation sced into the
large volumes of commercial seed
nceded by farmers while maintaining
its quality attributes.

4, Distribute and market the sced.

5. Increase farmers’ awarceness and
acceptance of high-quality seeds.

These functions can be visualized

as links in a chain in which sced is
multiplied and distributed for use by
farmers. Two additional functions can
also be shown as supporting and
coordinating the entire chain, as
follows:

1. Promote production of high quality
sced, applying standards, and
providing assurance to the buyer.

2. Obtain the participation of farm
leaders in the program and
coordinatc among the various
functions and institutions involved.

The multiplication chain and
supporting functions arc illustrated in
Figure 2.

Each of the clements in the
multiplication chain--from varicty
testing to utilization by the farmer--will
be described briefly in the following
scctions.
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Figure 2. Essential functions in the Bolivian seed system.

ELEMENTS IN THE MULTIPLICATION rice, corn, whecal, cotton, and others.

CHAIN

Variety Testing

This activity focuses on the
identification of suitable germplasm or
varietics. (For the remainder of this
document, the term “*varicty "’ will be
used to include hybrids as well as
varietics.) When the appropriate
germplasm is identified as supesior to
existing varietics, it is named and
rcleased for commercial use. As part of
this process, 2 small quantity of sced
(breeders’ sced) must be prepared, and
a description of the new varicty must
be devcloped.

In most regions of Bolivia,
improved varicties had been identified
through ycars of testing during the
1970s. In the lowlands, CIAT/Santa
Cruz introduced varicties of soybcans,
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In the highlands and valleys, IBTA had
this responsibility for potato, wheat,
barley, and other temperate crops.
Other centers, including universitics, a
rescarch foundation, private firms, and
some development projects, were also
carrying out this activity. Inthe
context of the stage of development of
Bolivian agriculture, the function of
varietal testing and recommendation was
being carricd out widely and
successfully. Despite these efforts,
only a few varictics had rcached the
farmers.

Foundation Seed Production

The role of a foundation seed program
is to receive a few handfuls of
brecders’ seed and multiply it to obtain
the quantities nceded for planting by
sced growers. FFoundation sced should
be supplicd in a continuous and reliable



manner. The quality of this sced needs
to be such that it will allow several
additional multiplication cycles without
loss of genetic characteristics.

In the lowlands of Bolivia,
emphasis was initially placed on
increasing volumcs of commercial seed
by sclecting the best materials available
from commercial ficlds. Efforts to
improve quality by lirking the
multiplication chain to include
foundation secd came later in the
program. By contrast, in the valleys
and highlands, more emphasis on
quality was nceded in order to increasc
acceptance of sced on the part of the
farmer. Thercfore, foundation sced
was included in the program from the
beginning.

Commercial Seed Production

Foundation sced is received and
multiplicd into commercial quantities of
secd. Somectimes this is not
accomplished in only one step. If the
amount of foundation sced supplied is
small compared to the quantitics of
comincrcial sced needed, growers may
multiply foundation into registercd
seed, and then multiply registered into
certified sced. Certified sceds are
sometimes multiplicd again into other
categories, such as ‘‘Certified-1"" or
*‘Fiscalized.”’

Commercial sced production
encompasses several activitics, including
field production, harvesting, transport,
conditioning, and storage. It also
requires internal quality control on the
part of the grower. In the three
regions of Bolivia, no commercial sced

enterprises had been formed; only the
Ministry of Agriculturc and some
experiment stations offered sced for
sale. The involvement of public sector
institutions created conflicting signals
and disincentives for the development of
commercial sced activities.

Marketing and Distribution

Secd supply systems are often made up
of scveral channels of both supply and
distribution. The mechanisms of
bringing thesc two ends together to
close the gap in the chain is referred

1o as ‘‘thc marketing process.”” Hence,
marketing and distribution processes
include information and communication,
contractual arrangements, risk-taking,
financing, transportation, storage and
logistics, pricing, and government
policy. In an cffective distribution
system, high-quality sced of supcrior
varictics is available where it is
nceded, when it is needed, in the
amounts necded, and at realistic prices
for the partics involved.

The public institutions that
produced sced in Bolivia were not
effective in marketing. The potential to
involve sced enterprises operating in an
opcn, competitive cnvironment was not
appreciated.

Utilization by the Farmer

The most important clement in the chain
is the farmer. Farmers nced 1o
recognize the benefits of good-quality
sced. However, the farmer cannot
visually inspect the seed and determine
its quality when deciding which material
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to purchase. Indeed, high-quality sced
may appear to him to be similar to the
product he sclls in the market for
consumption. Instead, he must rely on
other signals to determine seed quality,
such as his confidence in the supplier,
advice from ncighbors or farm scctor
leaders, or a recognized brand-name or
emblem. His usc of purchased inputs
may also be closely linked to his access
to credit.

Most farmers in Bolivia used their
own materials, often of obsolete
varictics, cven when better materials
had been identified for the arca. Some
farmers used imported seeds of
improved materials from neighboring
countrics. Few opportunitics were
available to the farmer to break out of
this pattem.

QUALITY PROMOTION AND
INSTITUTIONAL COMMITMENT

The five functions explained above are
necessary for the product to be

developed, mass produced, and utilized.

However, in developing seed systems,
these elements of the seed chain are
rarely in place from the outset. The
assistance of specialized services is
nceded to set up cach of the clements
and actually put them into operation.

Quality Promotion and Certification
Certification is often thought of as
referring to the regulation of the seed

supply system, detecting deficiencics in
seed quality, and imposing sanctions
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when necessary. However, certification
can carry out many other more positive
functions to promote the production and
use of high-quality sced, such as:

1. Advising and training sced growers
to assist them in producing
higher-quality sceds.

2. Creating awarencss among farmers
through cducational and cxiension
programs about the benefits of using
good seed.

3. Informing distributors about the
market for sceds of different kinds
and suggesting ways of reaching the
farmer.

4. Planning and coordinating production
programs throughout the
multiplication chain.

In a given program, some of these
functions are emphasized more heavily
than in others. Wherte secd rompanies
arc well established and have
recognized brand names, certification
may play a more passive role. Inother
cases, especially in less developed
countrics, certification can play a
proactive role.

The Sced Department of the
Ministry of Agriculture in Bolivia was
the main producer in the country; it
owned conditioning facilitics in most
regions, and it was also active in
marketing sced. This samc department
was authorized to certify and set prices
for its own seed and for others. From
the standpoint of other seed cnterprises
and the farmer/user, these diffcrent
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roles were in conflict. Onc of the
participants in thc markct was ablc o
control the rules that apply to all
others. The Ministry placed emphasis
on regulation, and had not recognized
the importance of educating, oricnting,
and supporting the formation of sced
enlerpriscs.

Coordination and Policy Making

Policy formulation implics much more
than the development of sced laws. For
instance, it may include: orientation of
support services, development of
institutional capacity, fomenting
participation of farmers in decision
making, attracting investment from
private and public sectors, facilitating
market development, conscnsus-oricnted
planning, and others. These activities
often require much more cffort by local
lcaders from the public and private
sectors than anticipated at the
beginning of a program. Usually, it is
not possible 1o reach decisions on all
policics at the outset. Instead, the
program must recvaluate constantly and
strategics must be adapted to new
conditiong as they arisc.

In all development programs,
support of key leaders is critical to
suzcess. Perhaps for sced programs
this is even more truc because of the
large number of scparate functions that
need to be carried out and coordinated
to rcach a common goal. The capability
and dedication of local leaders is,
without doubt, the most important
single aspect of the program. The
identification and development of local
leadership comes through the meaningful

participation of local institutions in the
formulation of stratcgics and policics
that guide the system.

Adcquate legistation was alrcady in
cffect in Bolivia. However,
implementation of the sced program
through the Ministry of Agriculture was
centralized, with little involvement by
the farm sector in activities or
decision-making processes.

SETTING THE MODEL IN MOTION

As was scen in the previous chapter,
the initial cfforts made in developing a
sccd program in Bolivia were a response
1o a need identified by local leaders,
rather than a previously conceived
technical plan. With the carly
successes in the first pilot region, a
model began (o take shape which was
then adopted in other regions, with
some modifications. It is now possible
1o look back on the experience and
identify how the various aspects of the
strategy contributed o its success.

The actions taken to sct the model in
motion can be scparated into three
broad catcgories as follows:

1. Key services were meant (o support
and strengthen the production and
distribution of seeds.

2. Specific steps were taken 10 promote
and facilitate the formation and
developmerit of sced enterpriscs.

3. Institutional development and policy
formulation received cmphasis at the
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regional and, later, at the national
levels.

The material in the following
chapters is drawn from cxperience in

the three regions. Instead of relating
experiences in chronological fashion, w3
was donc in chapter II1, the remaining
chapters attempt to draw ingights and
conclusions on the actions carried out.



CHAPTER V
KEY SERVICES
AIMED AT REDUCING BARRIERS

As shown in the previous chapter,

three services were identified as
needing immediate attention to facilitate
commercial seed production and
enterprise develepment:

1. Seed centification service - focused on
Iending technical assistance and
oricntation to sced growers, plus
ficld inspections and laboratory
analyses to verify seed quality

2. Sced conditioning scrvices, including
drying, cleaning, and storage.

3. Foundation sced production.
Foundation sced for certain crops,
such as cotton, could be obtained
from other countrics.

Lacking these scrvices, the only
potential entrants into the secd supply
system would be thosc firms or
individuals capablc of sctting up a
complete production sysicm, from
cultivating foundution sced, through the
multiplication, clcaning, storage, and
marketing of commercial sced.
However, if these services are provided
in a collective manner, available to all
participants, then formation of small-
and medium-size seed enterpriscs
becomes feasible for farmers,
entrepreneurs, and local organizations.
This chapter will show how these
services were developed and how they
contributed.

SEED CERTIFICATION

Mos! people relate the concept of
certification to government regulation:
it is thought of as a policing function,
rather than as a service to the

produccr and farmer/chient who uses
the sced. However, it was envisioned
that centification could perform several
important and necessary promotional
functions in Bolivia.

First of all, some attributes of
seed quality are difficult to identify by
mere visual inspection. Therefore, if
the farmer (or more preciscly, the farm
family) decides to buy sced from an
input supplier at a price higher than
the price of grain in the market, it is
because he/she belicves the seed to be
better than his own. The farmer can
only base this decision on secondary
information, such as his/her confidence
in the supplicr, advice from informed
ncighbors or leaders, recognition of a
brand-name or label, or the information
on the bag or the label. Quality
standards and sced classes established
by certification arc thus helpful to the
buyer in making a decision.

Second, farmers and other
entreprencurs interested in forming
seed enterprises require orientation
about the sced supply system, technical
assistance in the field throughout the
production cycle, and specific training
in sced techinology. Cenrtification is an
cfficient means of providing this
service.

Third, where many organizations
participate in a single multiplication
chain, coordination and ecxchange of
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information is essential. Sced may pass
from a rescarch center to a foundation
seed unit, from there to several
commercial growers, then through
conditioning plants and storage units
before being handled by distributors
and cventual users. Several different
institutions can be irvolved in this
chain before the sced reaches the
consumer. In the Bolivian program,
certification became the grease that
kept all the gears working together.

Below is described the evolution of
the regional certification services in
Bolivia, their organization, and the
strategics adopted by certification to
support the sced program.

Conflicting Responsibilities

Because of a perceived lack of initiative
and capability on the part of the
private scctor throughout the 1970s,
the Ministry’s Seed Department had
decided to produce and market seed,
rather than establish a certification
service. Indeed, the Ministry could not
certify something that barely existed.
To be effective, the Ministry’s Seed
Depaniment necded to operate on a
similar basis as a seed company, i.c.,

it had to produce a superior product
and demonstrate 1o the farmer that the
seed produced was of high quality and
worth the extra cost.

The product was identified by the
““Fiscalized Sced'” label on the bags, and
was sold in modest amounts to a few
farmers in diverse regions of the
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country. Unfortunately, not all sced
lots were of good quality. Word spread
rapidly in arcas where farmers had
undergone a bad experience.
Conscquently, both the certification
label and the conceepr of *‘improved
sced’” lost credibility. Sced prices were
lowered to cover only operating costs in
an cffort to generate more sales. Even
with subsidized prices, the Sced
Department was unable to sell the small
amounts produced. The low prices and
lagging sales reduced even further the
incentive for other organizations to
invest in the arca. Rather than

promote the development of a program,
the cfforts by the Ministry resulted in
scrious restrictions.

When the Ministry entered into the
production and marketing of sced,
parallel efforts by other seed
cnterprises, such as the two
development projects in Cochabamba
(SEFO in forages and ASAR in potato)
automatically became competitors.
Therefore, they did not receive
technical support from the Ministry’s
Sced Department.

This conflict of interest diminished
the Ministry’s authority to set industry
standards, establish sced quality
regulations and sced classes, and
conduct official seed sampling and
testing. Given this history, it was
apparcnt that the first priority for the
devclopment of the seed program should
be to organize certification services
independent of preduction and
marketing functions.



Organization of the Certification Services

With the decision to empnasize the
development of independent seed
producers in Santa Cruz, the formation
of an active promotional certification
scrvice became crucial. However, the
Ministry’s Sced Department depended
compleicly on the central government
budget. As is the case in many
developing countries, operating funds
were often disbursed several months
behind schedule, if at all. Delays of 30
10 60 days in approving the
procuremert Of a new battery or in
buying fucl for vchicles for ticld
inspections were commonplace,
Personnel were underpaid and poarly
motivated. Naturally, farrners who were
considering investing in seed production
had little confidence in a centification
scrvice facing these limitations.
Therefore, administrative and linancial
autonomy of the regional service was
identified as an immediate goal.
Scveral alternatives to the
centralized public system were
cxplored. At first, the best opiion
appeared to be 1o shift the
responsibilily 1o a local, autonomous
institution that secemed 1o have the
capability and interest to implement an
cffective seed certification service,
The primary candidates in the
department of Santa Cruz were the
rescarch and extension organization,
CIAT, and the Departmental
Development Corporation, CORDECRUZ.
Another option considered by the
soybcan growers association, ANAPO,
was to form a completely privare
certificaiion scrvice. If this were done

through the Regional Chamber of
Agriculture, CAO, certification services
could be implemented for other crops as
well.

The crucial factor was 10 achieve
participation of client organizations in
the new institutional structure of
certification, and thereby obtain the
commitment of local leaders to support
the service. Specifically, farm sector
leaders recognized the need to provide
financial resources to cover operating
expenses so that the service could
overcome some of the limitations of the
public administrative system. It was
also recognized that the public
authority vested in the Ministry would
be necessary to make the service
cffective in the long run. This
realization led local leaders and Ministry
officials to join in a combined effort.
Their decision was to maintain the
certification service within the Ministry
of Agricuhure; i:owever, regional
privaic farmer associations 100k
responsibility for supporting the
opcration of the scrvice, including
ensuring the generation of funds for
this purposc.

The joint efforts of public and
private institutions led to the creation
of regional seed boards. A priority for
the boards was to devd'op the
necessary mechanisms to strengthen the
sced certification service in their
region. In the board’s first meeting in
Santa Cruz, the Chamber of Agriculture
offered a grant to finance the
certification operation in the first
growing scason and to provide office
spacc. Along with this cconomic
support [rom the chamber, the
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participation of farmer associations in
the sced board enhanced the credibility
of the seed certification services.

The involvement of farm sector
leaders rather casily dictated the
promotional/cducational role that the
seed certification service should play in
assisting the ncw evolving seed
program. Daily activitics focused on
providing icchnical assistance and
guidance to growers 1o prevent quality
problems. As much emphasis was
placed on cducating, farmers as on
inspecting, sampling, testing, labeling
and record keeping. Some of these
same concepts had been successfully
applicd in varying degrees in other
countrics:

“Still ancher vital aspect of quality
control is the advisory function of a
seed testing station, whether in a
new or an advanced seed industry.
The advisory function may require
more effort than the station’s regular
task of routine testing, particularly
ina new seed industry. There may
be mary reasons for the industry’ s
problems, including high
temperatures, high moisture content,
or even fraud, but major causes are
usually ignorance and negligence"
(W.]. van der Burg, The
Netherlands, 1986.)

The regulatory aspects of the
service were played down, and
participation in the service was
voluntary. Terms such as *‘certification
service,”’ **quality assurance service,’’
and *‘quality promotion service’’ were all
used interchangeably.
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The new organization permitted the
certification service to reccive suppon
not only from the Ministry, but also
from the farmers themselves through
regional sced boards. After the first
year of using th's new approach, the
certification scrvice in Santa Cruz had
captured some resources and was on its
way 1o obtaining financial
self-sufficiency, including payment of
competitive salaries to their employees.
As the program cvolved, the farmer
associations became the greatest
supporters of seed quality, convincing
their members to use good quality sced
of rccommerided varieties.

Flexibility in Standards
and Seed Classes

Basic, registered, or centified seed
classes that are used in more advanced
sced programs cannot be produced
instantly by farmers-tumed-seed
growers. The idea was to sci
standards and proccdures that not only
allowed selection and usc of the best
matcrials available cach ycar, but also
prompted growers to improve quality
over time. Therefore, the system had
to allow for the production and
distribution of sccd of acceptable
quality, while not necessarily meeting
the quality and generation control
standards of ccrtified class szeds, while
gradually adjusting thc norms and
tightening rcgulations.

Cenrtification scrvices were
provided not only for varicties tested
and formally approved by the local
research institution, but also for the



Inspector from the
seed certification
services discusses

with seed grower

how to avoid mixtures.

so-called “‘traditional” varicties, at the
farmer's request. Since foundation
sced was not always available for these
varieties, flexibility was allowed with
respect 10 field inspection procedures,
gencration control, and quality
standards. An important measure was
the <stablishment of intecrmediate classes
of sced under the names of “‘classified
grain'’ and *‘fiscalized sced.”” The term
“‘intermediate’’ is used to refer o
material that does not meelt certified
seed standards, but is much better
than common grain for planting.
Classified grain referred to a
**seed’’ produced withoul a record of its
parental material and without ficld
inspections having been made. This

sced was conditioned and analyzed at
the request of the grower. The sced
was lagged in red as a symbol of
caution and was intendced for use by
the grower who produced it. Of
coursc, there were cases in which
classificd grain was sold, and it
produced good results. Another
intermediate class, ‘“fiscalized sced,”
was produced without control of
generations. This idea was adapted
from a similar, successful Brazilian
cxpericnee. In this case, ficlds were
insp~cted, and final quality was cither
cquivalent to, or slightly lower than,
certified class. A ycllow tag was used
to identify this class of sced.

Because of the lack of generation



Simple sand flats came

in handy for evaluating
the germination levej of
seed lots. The results,
along with other informa-
tion, were used for labe-
ling.

control, there were cases in which
fiscalized wheat seced hadaSto 7
percent varictal mixture, while
soybeans had a 2 (o 5 percent mixture.
This did not posc any serious threat to
its yicld potential. By agrcement, that
seed was considered good cnough since
its germination, vigor, sced health, and
absence of weed seed were adequate.
It was the best material available in the
country at the time; therefore, it was
impontant that the sced program allow
for its usc by farmers.

During the first few ycars, most
of the sced was of the fiscalized class.
This held true over practically all crops
and regions. Although this strategy is
considered an intermediate step. it is
thought of as one of the important
strategics that facilitated the entry of
growers into the sced supply system.
It was not until the third year for
soybeans (with two sced growing
seasons per ycear) that a sysicmatic
process of production of basic,
registered, and certified sced was in
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place. Volumes of certified class seed
were small in refation to total amount of
sced available.

Even in the case where certified
class was available, the seed
certification office decided to maintain
fiscalized sced as an important class
within the certification program for
crops such as wheat and soybeans.
However, in soybean, the fiscalized
sced class was limited t¢ one generation
past the certified seed class. In the
casc of wheat, additional multiplications
were permitted. In crops such as com
and rice, where the multiplication rate
of the species is high and the market is
relatively small, adequate amounts of
foundation sced were readily furnished;
therefore, the intermediate classes were
short-lived.

Quality Assurance and Market Expansion
Most aspects of seed quality cannot be

distinguished by simple visual
inspection. In fact, high-quality sced



of some crops may have the very same
appearancc as lower-quality sced or
cven as common grain that may be
completely dead. Therefore, the farmer
who attempts to choosc a seed must rely
on different kinds of information or
signals to rcach a decision as to which
malerials to usc. For example, the
place of origin of the sced might tell
the buyer something about it. The
confidence the buyer has in the
supplicr often plays a role. The
physical presentation of the product
and the label on the container can also
make a difference. These signals set
secds apart or *‘differentiate’’ them from
common grains in the distribution
process.

In Santa Cruz, farmers learned
that their own association was
supporting the certification process by
providing resources 1o employ capable
technicians who were also receiving
in-service training and technical
backstopping. Sced produced under
the program was recognizable by the
certification label and was therefore
cffectively differentiated from other
maicrials. Certification became an
effective means of assuring the buyer
that the sced was of a high quality. It
served both to protect the buyer and 10
assist the supplicr in opening a market
for his product. All sced producers
had a stake in assuring that only
high-quality secd be distributed. They
became aware that offering poor-quality
seed would damage the reputation of the
system of which they arc a part.
Hence, the quality assurance service
with participaticn of clicnt organizations
developed sclf-correcting mechanisms.

Certification of the product by an
impartial cntity allowed smaller firms to
enter the market with less initial
investment. The certification label
bccame a common cmblem for all firms,
large and small. Oncce the emblem
gained recognition by the farmer, it
then reduced one of the greatest
barriers to entry into the sced system,
assisted by product diffcrentiation.
Small firms could operalc just as
cfficiently as larger oncs.

SEED CONDITIONING SERVICES

Conditioning refers to the processes of
drying, cleaning, sorting, treating,
bagging, and storing of sced, The

lerm **processing’’ is somcetimes uscd
synonymously. Drying promptly after
harvest is especially critical for most
kinds of sced in the tropics, in this
case, Santa Cruz and the Gran Chaco.
Storage for any length of time in Santa
Cruz requires air-conditioned facilities,
mostly to control humidity. By
contrast, no special drying or storage
facilities were needed in the high valley
arcas of Chuquisaca.

The Ministry had some equipment
and facilitics alrecady on hand in cach of
the three regions. Most of the
cquipment was appropriate for small
sced plants. One of the first tasks was
10 instalt the equipment and to put the
plants into operation. The very
presence of a secd conditioning plant
has an influence over local Icaders,
especially if it is highly visiblc from a
major highway. It becomes a common
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point on which people can focus their
thinking. Many farmers find it less
intimidating tu visit a sced plant than
to visit offices located in the city,

During the carly stages of the
seed program, it was conceived that
existing local sced conditioning facilitics
needed to work in close cooperation
with regional secd boards. This was
necessary in order 1o facilitate the
implementation of policies that best
suited the goals of cach regional
program. Onc of the policies defined in
all regions was to provide custom
cleaning scrvices.

Since all of the seed program
activitics initially depended on a single
plant in cach region, it was critical that
the plants opcrate under a clear
mandate of ‘‘providing service to all
seed growers.”” Custom conditioning
was esscntial to facilitate the
participation of small-size producers,
for which investment in conditioning

equipment was not cconomically feasible.

The policy would allow producers and
organizations to gain cxperience in sced
production before committing large
amounts of moncy into a business.
Administration of the plants could
not provide cfficient custom cleaning
services under the central Ministry of
Agriculwre. It Tacked flexibility since
the facilitics were controlled by the
Sced Department in La Paz. For
cxample, hiring cxtra temporary
workers to operalte a second, or even a
third shift was necessary at peak times,
particularly for reception and drying of
sced. A government hiring frecze
might hold up the approval, even
though funds were available locally.
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The result would be a loss for the
producer whose secd would spoil before
it could be dried.

Several alternate means of
providing these services were explored
in coordination with government
representatives and farmer
organizations. Among thc options were
the following: continue as
Ministry-owned and operated, scll the
plants to private firms, transfer to
farmer organizations, turm over
operation to a decentralized public
institution, or sct up a spccial
administration under a mixed
public¢/private board. Devclopment
modecls could be scen in other
countries, in which conditioning
services fall within the private or
public scctors, or some combination.
For instance, in Colombia, conditioning
is mostly performed by private firms,
while in Kenya, a national
privatc/public parastate cntity carries
out this function. In India, both the
public and private scctor offer custom
cleaning services. In Uruguay, the
government provides some cleaning
services with portable seed cquipment.

Because of the large differences in
the agricultural system of the various
rcgions of Bolivia, no single policy
could be cffective. Therefore,
dif‘erent management schemes were
adopted in the regions. The plant in
Chuquisaca was run by a separate
administration sct up by the Regional
Seed Board, and the plant in the Gran
Chaco was run by a cooperative. In
Santa Cruz, the Wames sced plant was
turned over to CIAT under lease.
However, in all plants, the services



were provided on a fee basis that was
designed to cover operating and capital
improvement costs.

As other components of the
program developed, the benefits of
autonomous management for the seed
plants in the regions became evident.
Seed plant managers cooperated with
centification services, facilitating quality
assurance activities. As the sced
volumes increased, the basic philosophy
of the plants--that of providing
services without delay--was put (o test.
The plants readily implemented two or
three shifts during periods of high
demand.

An open-door policy was also
implemented in these plants. This
welcomed sced growers and interested
individuals 10 obscrve the facilities’
operations. Every opportunity was
taken 1o cxplain the program to the
farmer and to provide technical
assistance on seed plant design and
feasibility studics. Conscquently, the
first seed plant in each region played
an educational role in addition to the
conditioning service rendered.

The efficiency of the conditioning
services and the progress achieved in
the seed multiptication component
increased seed volumes to plant
capacity. The nced 10 increase
conditioning capacity became an ¢vident
issue in the Santa Cruz region, where
the quantities of sced produced
increased rapidly, overloading the 1500
metric ton per year capacity of the only
existing plant (Wames). There was a
general feeling among farmers, leaders,
and officials that the existing public

Modern, yet small scale seed cleaning facility
instaled in the Gran Chaco region to satisfy the
needs of the program in a more advanced stage of

development

sced plant had to be expanded to
satisfy the demand for services of the
rcgion. This nced secemed dramatic
since other crops were entering tlie
program.

By this time, however, confidence
created by the services that were being
offered (custom cleaning, foundation
seed supply and seed certification),
along with the growing seed market,
enhanced interest on the part of private
growers 10 build their own conditioning
plants. Feasibility studies conducted
on different-sizc operations
demonstrated that conditioning plants in
Bolivia did not need to be of large
capacity (Landivar ct. al., 1983; Minot
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et. al., 1985; Minot 1985; Barja and
Cabrera, 1985). They could range from
very small operations, using portable
equipment, to medium-size, capital-
intensive installations. !n the central
area of Santa Cruz, medium-sizc plants,
similar to the first pilot plant in
Wames, or even smaller, had the
greatest chances of success. The
findings rcinfoiced the decision to
maintain cxisting publicly-ownced plants
at their current capacity, $o as to
become a model for private
entreprencurs.  Additional investment
by the govermnment was not necessary.
As the years advanced, seed
plants were installed by private sced
growers in Santa Cruz, many as large
as the Wamnes plant, and others
smaller. This evolution permitted
expansion of conditioning capacity,
avoiding dependence on any one seed
plant and avoiding additional
investments by the government. In

other regions, such as the Chaco and
Chuquisaca, volumes of seed produced
were smaller. Investment in more than
one complcte sced conditioning plant
was not justifiable. However, some
portablc air-screen cleaners were very
uscful in remote places far from sced
plants.

Table 5 shows the dramatic growth
in conditioning capacity from 1980 to
1986. The number of plants increased
from 5 0 15, and capacity in metric
tons per hour of finished seed went
from 3.2 t0 16.4. Only the major
conditioning plants are included in the
table. Scveral smaller, less permancent
operations were also established parallel
to the installation of the plants listed.

A bricf explanation of the
institutions that own cach of the plants
is in order. The ones designated with
RSB were owned by the Ministry of
Agriculture, and in 1986 were turned
over to the regional seed boards.

Table 5. Seed processing capacity (metric tons per hour) in Bolivia, 1980-1986.
Year

Institution/Region 1980 1981 1982 1983 1984 1985 1986
RSB/Cochabamba 1.20 1.20 1.20 1.20 1.20 1.20 1.20
SEFO/Cochabamba 1.00 1.00 1.00 1.00 1.00 1.00 1.00
RSB/ Tarija 0.25 0.25 0.25 0.25 0.25 0.50 0.50
RSB/ Potosi 0.50 0.50 0.50 0.50 0.50 0.50 1.00
RSB/ Chuquisaca 0.25 0.25 0.25 0.25 0.25 0.25 0.50
RSB/Santa Cruz 1.20 1.20 1.20 1.20 1.20 1.50
CBN/Chuquisaca 1.50 1.50 1.50 1.50
RSB/Gran Chaco 0.50 0.50 0.50 1.00
CAICO/Santa Cruz 1.20 1.20 1.20 1.20
ANAPO/Santa Cruz 1.20 1.20 1.20
SAlO/Santa Cruz 1.20 1.20
Libertad/Santa Cruz 1.20 1.20
Cordillera/Santa Cruz 1.20
CAISY/Santa Cruz 1.20
CIAT/Santa Cruz 1.00
TOTAL 3.20 4.40 4.40 1.60 8.80 11.65 16.40
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Plant manager controlling the effectiveness of a
cleaning operation at the Warnes seed plant

These arc the custom seed cleaning
facilities referred to above. They
represent six out of the first eight
conditioning plants built in the country,
however, many of them did not begin
serious operation until the late 1980s.
The SEFO plant was cstablished prior to
1980 for forages under a mixed (public/
private) arrangement with assistance of
a foreign donor. CBN, the national
brewery, set up a sced plant within a
barley cleaning and storage facility in
Sucre. Unfortunately, this plant was
underutilized. The next six plants,
CAICO, ANAPO, SAIO, Libertad,
Cordillera, and CAISY were all
privately owned and operated. CAICO
and SAIO belong to farmer
cooperatives; while the ANAPO plant
belongs to the soybean growers

Metric
tons
per
hour

association. Libertad is owned by an
agroindustrial firm. Cordillera and
CAISY arc owned and operated by local
sced companies. Finally, the CIAT
plant was established in 1986 to
condition the increasing volumes of
foundation sced.

Figure 3 depicts morc clearly the
results of the strategy described above.
Initially, public conditioning plants
dominated, with one mixed
public/private plant in existence.

8.00 1
7.00 4
6.00

5.00 -1

d100,
T Y

2.00 P Public Private ’),
)—v/"‘

1,00 Public/private

I
1980 81 82 83 84 85 86

Year

Figure 3. Capacity of public, mixed public/priva-
te, and private seed conditioning plants
in Bolivia over szven years.
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No private sector investments in
conditioning capacity had been made.
(The SEFO plant was installed entirely
with public funds. Later it entered
into a scheme of privatization.) After
the Wamcs plant was completed in Santa
Cruz in 1981, no other expansion of
public facilitics was made, despite a
certain amount of pressure from sced
producers to do so. This situation
continued through 1982 and into 1983
while sced volumes increased,
practically overrunning cxisting plant
capacity. Finally in 1983, the first two
private plants were built. The very
next ycar, private conditioning capacity
became greater than that of the public
scctor. New private plants were
installed in 1985 and 1986.

By the end of 1986, some of the

public plants were upgraded in regions ‘a ‘) u,f‘u 7l

where private sector investment in
additional conditioning facilitics was not

warranted becausc of the small volumes
of seed produced. At the same time,
thesc plants were tumed over to the
regional sced boards. Figure 3 still
shows the capacity in these plants as
““public’’, in order to distinguish them
as a group. However, 1o be accurate,
all the plants listed in Table 5 as
belonging to RSBs should be
reclassified as *‘public/private.”’
Thereforc, the only public plant
remaining in Bolivia is the CIAT
foundation sced conditioning facility
located at the Saavedra Experiment
Station.

In summary, initially it was
intended that the public seed plants
provide services to all seed producers.
This was achicved through different
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Several small-scale plants, such as the ANAPO
plant in Santa Cruz (top) --owned by a soybean
growers' association and a compact seed contition-
ing equipment mounted on a trailer, (bottom)
enable conditioning of large volumes of seed
needed in the region.

management schemes that were approved
and supervised by the regional seed
boards. The publicly-owned facilities
served as a model for private scctor
plants. In Santa Cruz, government
investment in a single processing

facility provided a modecl for



investments by the private sector in
seven additional facilities.

FOUNDATION SEED SUPPLY

Successful seed programs assign the
task of receiving the small quantities of
breeders’ seed from rescarch units and
multiplying it into larger quantitics Lo
specialized foundation sced units.
These units should work in close
cooperation with the originating breeder
in the multiplication of brecders’ seed
to foundation sced. The specialized
role of the foundation seed unit, then,

is to multiply breceders’ sced in such a
way that the desirable characteristics

for which a variety was selected are
maintained. Foundation seed is the
source to which the sced grower can go
back to procure pure, healthy seeds of
the varicties that the farming community
needs.

Foundation sced units arc an
essential element of seed programs
which multiply public cultivars, as
opposed to privately-held hybrids and
varicties.* The foundation sced units,
usually based at agricultural experiment
stations, serve as a vehicle in which
the products of public rescarch in
varictal development are transferred to
those farmers willing to multiply it.

*When private companics invest in the plant breeding
and research necessary to develop new hybrids or
varicties, production of sufficient quantitics of
foundation sced is carried out by the same enterprises,
and is seldom in doubt. No local companies had
entered into such programs in Bolivia at the time, and
foreign companies had little involvement

Even though this is obvious in already
advanced programs, confusion still
arises in many developing situations
where there is no working model to
appreciate the paramount importance of
this function. This was the case in
Bolivia.

Research institutions in Bolivia had
an abundance of good varicties already
identified as superior to existing ones.
These varictics were recommended 10
farmers, but experiment stations could
not provide foundation seed for
multiplication. The candidate
institutions for forming foundation seed
units were readily identified as the
regional experiment stations (IBTA for
the Chaco and Chuquisaca and CIAT for
Santa Cruz). This conclusion secmed
straightforward because of the broad
mandate of thesc institutions in
research and extension, the wide range
of crops covered, the facilities
available, as well as the experienced
personnel on hand. However, both
institutions had adopted a rescarch
oricntation, and it was not easy Lo
convince the officials in charge to
engage in foundation seed production.
Instead, they assumed that this activity
would compete with the research and
cxtension mandate.

About two years into the program
in Santa Cruz, some advanced seed
producers began to require more and
better-quality foundation seed. They
perceived the lack of interest of the
rescarch station, and they indicated
they were prepared to produce
foundation sced, provided their efforts
would be supported by the regional
seed board, and certification. Although
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this approach might have provided an
immediate solution, it implicd that
foundation secd would be available for
only one or two species, and perhaps to
only the more advanced sced growers.
Only then did the regional experiment
station under CIAT deccide to form the
foundation sced unit. It was
recognized that this new activity would
bring credibility and visibility to the
institution. The fact that a foundation
seed unit would also generate revenucs,
and thus finance itself caught the
interest of the director.

The experience with the IBTA
experiment station in the Gran Chaco
was similar. Because of a centralized
administration, IBTA lacked a degree of
autonomy and flexibility. Without this,
the foundation sced unit has to compete
with research activities to use common
resources, such as tractor time, day
laborers, land, and pctty cash funds.
Despite these disadvantages, an attempt
to produce foundation sced was
initiated. Although small amounts of
foundation sced were required, IBTA
failed to meet the regional requirements
during its first two attempts.
Commercial seed producers in the Chaco
obtained foundation or centified sced
class from Santa Cruz.

The production of foundation seed
did not occur in a scrious way until
about two ycars after the initiation of
the programs in cach region. Even
then, volumes produced were
insufficient and quality sometimes
erratic. How did the sced supply
system cope in the mean time? A
time-buying strategy was the flexible
standards uscd by the certification
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Roguing off-types and mixtures by farmers and
program personnel prior to harvesting a founda-
tion seed field in Comarapa, Santa Cruz

services, such as including the
fiscalized seed class and extending the
number of cycles of multiplication. As
the foundation secd supply became more
reliable, producers were required to
plant centified seed to produce
fiscalized class, thus completing the
multiplicaton chain conceptualized in
the previous chapter. This measure
was taken for com in Santa Cruz in
1985 and for soybcans in 1986.
Foundation sced allowed the
multiplication chain to be completed so
as 1o link varictal rescarch to the seed
supply system, and vice versa.

TECHNICAL ASSISTANCE AND
TRAINING

A major problem encountered during the
carly stages of the program was the

lack of qualificd personnel needed to
perform the different activitices of the



seed production chain. This was duc
primarily to the low levels of seed
production in the country, implying
little demand for professionals in seed
technology. The few agmromists who

had specialized in seed technology had
career opportunitics only with the
govemmeni.

Technical assistance and training
played an important role in the
formation and cvolution of the threc
services discussed above. A range of
formal and informal training activitics
was designed 1o suit the needs
according to the stage of development
of cach region. Roth in-country and
overseas training opportunitics were
utilized to the cxtent possible.
Although, initially the training activities
relied heavily on international experts,
the responsibility to continue this
function was placed on seed certification
services. This scction details the types
of training events carried out.

In-Service Training

Initially, because only a few persons
were involved in seed production
activities, no formal training was
offered. Instcad, professionals who
were directly involved in providing key
services (sced certification, conditioning
and foundation secd production) were
trained on-the-job. This approach had
the advantage that the production
activitics could be organized and
operated at the same time technicians
were being trained. As noted in a
paper presenied at a conference in
CIAT, Colombia:

““The personnel who receive
(in-service) training are permanently
assigned to work as local
counterparts to foreign advisors.
Superior results have been obtained
with this method, where 29
technicians have been trained in
specialized areas of seed technology.
More importantly, all of these
technicians can be found working in
seed activities, and several of them
are involved in training other
technicians.

A small number of technic:ans have
received in-service training with the
variation that they are not
permanently assigned to work with a
foreign advisor. Instead, they work
for one or nwo months each year in
the Seed Certification Service, where
an advisor is based. The trainees
carry out field inspections,
laboratory analyses, inspections of
conditioning plants, and so forth.
The personnel who attend this kind
of training comes primarily from the
private sector, plus agronomy
students in their last year at the
university.”” (Rosales, 1985)

This training approach rapidly produced
a sufficicnt number of technicians.
In-service training was soon followed by
more formal courses with the purpose of
complementing their practical
experience.

Specialized Training Events

As the regional programs developed,
the need for training in specific
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technical arcas became cvident. The
in-country training activitics were
tailored to solve specific problems cither
encountered or anticipated. The

training included a wide range of
activitics such as:

1. Study trips (when needed).

2. Short courses for seed growers
(once before cach planting scason).

3. Regional short courses for
technicians (frequent).

4, National shon courses for
technicians (frequent).

5. Private individuai consultations
(whenever requested).

6. Short seminars (one-day duration for
cxlension agents).

The Santa Cruz region was used
as a training center for holding many
national short courses because of the
winter crop season activitics. This was
the off-scason for all other regions of
the country. Every training session
included two major components, onc
regarding technical aspects on how 1o
produce seed, and the second
concerning the development of actual
production plans and approaches 1o be
applied by institutions in each region.
This approach complemented very nicely
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the practical follow-up provided in the
ficld and sced conditioning plants.

The courses in specific technical
arcas were complemented by more formal
training in the international centers. A
large number of individuals attended
courses offered at the Intenational
Center for Tropical Agriculture (CIAT,
Colombia). During the carly 1980s,
Bolivia orovided the third largest
number of participants after Colombia
and Brazil. Candidates for this coursc
were from private and public
institutions, sclected on the basis of
the needs of cach regional program.
This was in contrast to the previous
policy under which the government only
financed international training for
public employees.

Planning with Seed Producers and
Sector Leaders

An objective of human resource
development that is often overlooked
under the training component is
planning meetings io reach decision-
makers. A scrics of planning/
cvaluation meetings, round-table
discussions, study trips and such were
designed .0 reach decision makers.
Many agriculture lcaders and
technicians who might otherwise have
been on the fringe of the activity
became wel! informed of the technical
and organizational needs of a seed
program, becoming cffective supporters
and lcaders of the sced system.



CHAPTER VI

SEED ENTERPRISE
DEVELOPMENT

Private sced cnterprise development is
often not a target for government
officials in developing countries. In
Bolivia, many officials identified private
enterprisc only with large-scale,
capital-intensive industrial complexcs,
rather than small- and medium-scale
farming and commercial activitics.
Therefore, seed grower development
seemned a conflictive conccept Lo the
Ministry of Agriculture Secd
Department. The conflict arose in part
because the Ministry had prepared a
project to cestablish a parastate sced
company of national scope that would be
involved in seed production,
processing, and markeling. However,
after the fast year of experience by
farmers, their leaders, and centification
personnel in the winter seed crop
scason of 1981, it was clcar that the
production and marketing of secds could
be carried out more readily by the
privatc scctor.

The policy of promoting private
secd cnterprise was gradually accepted
in cach of the reginns. However, once
cstablished as an intended strategy,
what could be done 10 make it happen
in practice? Onc such mechanism is the
provision of key scrvices, das described
in the previous chapter. Other specific
activitics to sct the process in motion
are described here.

In Bolivia, as in most developing
countrics, human, financial, and
organizational resources arc especially
scarce and therefore the avaitable

resources needed to be utilized as fully
as possible. It was belicved that this
could be accomplished by implementing
an opcen policy, allowing frec entry,
without favoring any onc type of sced
cnterprise. Small and large farmers
were encouraged to participate in the
program. This stratcgy, however,
rclicd primarily on the strength and
organization of farmer associations to
devcelop markcet channcls for the seed
produced.

The sced production process can
be broken down into two overall
phases: 1) ficld multiplication, and 2)
postharvest handling, conditioning,
storage, and marketing. In this
document, the term **sced grower'” is
used to refer to persons involved only
in the first phuse--ficld multiplication.
The persons or organizations that carry
out the second phase of the process arc
referred (o as *“seed enterprises.”’
Naturally, both phases arc often ¢. - .ed
out by the same persons, or
organizatior. Howcver, many sced
enterpriscs do not grow sced in their
own ficlds, but instcad contract with
cooperating growers. The term **‘seed
producer’” is used here to refer to both
growcrs and enterprises.

MARKET-ORIENTED APPROACH

Most innovative farmers, regardless of
the sizc of their operation, recognize
the importance of good sced. However,
for a farmer to tum to growing sced,

he must answer the universal question:
**Who is going to buy it and at what



price?”’. The lack of an answer to this
question often defeats even the best
intentioned sced development efforts.
Confronted with this problem, a
patcrnalistic approach would indicate
that the government should buy and
market the seed. However, this
approach fails to consider the dynamics
of market channel formation and the
limitations of government institutions to
adjust and respond. It solves an
immediate problem in the sense that the
secd grower is not left **holding the
bag’’, but it removes the connection
between the seed producer and seed
consumer. The acceptance of the seed
by the user is not transmitted back to
the grower, which is a vital step to
provide the incentives to improving
quality and pleasing clients. Put
simply, the competitive aspect of the
market is diminished or climinated.
Incentives to innovate and improve are
lost.

A clear strategy formulated by
Bolivian farm scctor leaders was to help
the farmer to become not only a grower
of raw materials for the sced industry,
but to form a seed enterprise, taking
the responsibility for conditioning and
marketing his own sceds. Given the
key support services, it was anticipated
that sced growers could quickly go all

the way from production to marketing of

seed under their own brand names.

This could be achicved by starting viith
crops for which a market for sced was
already in existence, or where a
demand was perceived. Demand for
seeds obviously existed, since farmers
in the Santa Cruz lowlands alrcady used
imported sceds. Also, farmers in the
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Chaco expressed concerns about the
quality of seed, and their organizations
were actively looking for a means of
supplying them. Besides producing for
the local market, seed growers in the
Chaco and Chuquisaca had the
opportunity of supplying sccd to Saita
Cruz. Given this cvidence of a market,
the possibility of forming sced
enterprises was not remote.

Policies favorable to the
development of private enterprise were
esscuiial. The first of these was the
usc of 1rec market forces to establish
prices. It was felt that price controls
would hold sced prices artificially low,
reducing the incentive 1o make the
investments and take the risks of
entering the seed production system.
Rather than controlling prices
administratively, the idea was to create
4 competitive production system that
would provide cnough sced to satisfy
the market. Seed producers would then
compete both on quality and on price.

IDENTIFICATION OF PROSPECTIVE
SEED PRODUCERS

The approach was to et innovative
farmers try their hand at seed
production. To be a sced grower, a
farmer did not have to be cither large
or small. Therefore, centification
services avoided imposing restrictive
preconditions to qualify as a seed
producer. Since key services were
available, interested growers were not
required to have specialized technicians
nor conditioning facilitics. This
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Using iocal services, a family- operated seed
enterprise is able to market seeds under their own
brand name.

reduced their fears and the risks
involved in investing in a new activity
without previous expericnce.

Even after providing a favorablc
environment for sced enterprises, the
private scctor did not spontancously
step forward 1o establish production
and marketing systems. It was
necessary 1o take further steps to sct
the process in motion by approaching
some of the partics that might be
potenually intcrested. As in any
farming situation, there were some who
were willing to take risks and give
added valuc to their product. Some
useful clues to identifying potential
seed growers were; performance as
farmers, climaiological factors of the
area, casc of access to ficlds, and

availabilitv of ficld cquipment,
depending on the size of operation.

Some potential sced growers were
hand-picked by their own Icaders.
This was the casc when farmer
organizations were aclive in a region.
Other individual farmers were identified
by certification personncl who were
knowledgeable about the region. Farm
leaders had to make scrious eiforts to
identify interested farmers in the
beginning, but when the first seed
growers obtained good results, other
innovative farmers actively looked for
information and took the initiative. In
addition ¢ individual growers, many
institutions were coaxed into forming
seed multiplication programs, taking on
the functions of a sced cnterprisc.
These included farmer cooperatives,
non-governmental organizations, and
many others

After the first experiences of some
sced enterpriscs proved to be positive,
other farmers jumy ed to the idca. Some
who cxpected quick profits with minimal
additional effort pulled away after a
first or second trial, becausc of the
additional, unanticipated detail involved
in sced production. The detail
consisted of giving tender loving care
at critical stages in the growth cyclc to
arrive at quality rather than just
quantity. Contrastingly, good farmers
stayed in the program regardless of
sizce.

ORIENTATION AND INFORMATION

As discussed in Chapter V, the
certification ¢ *rvices provided technical
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assistance to sced producers in all
phases of production and distribution.
During field inspections, certification
technicians identificd potential problems
affecting seed quality and provided
possiblc solutions. An immediate
follow-up consisted of short courses
aimed at addressing recurring ficld
problems and tailored to the type of
farmer being addressed. This kind of
direct technical assistance is essential
to the development of seed enterprises.
Sced certification services and the
regional secd boards were instrumiental
in organizing and planning nicetings
among sced producers, farmer
association leaders, and representatives
of foundation sced units. These
meetings were uscful in determining the
demand and the supply of sced of
different varieties and classes. A
substantial amount of information was
exchanged in these meetings to answer
questions about varictics, availability of
foundation sceds, requircments for
becoming a seed producer, where to
dry and condition the sced, and so on.
Quite frequently, the interested parties
of differcnt regions were put in contact
with onc another through these
organizations. From the beginning,
emerging secd enterprises displayed an
extraordinary ability 1o scll their sceds.
As the program developed, large
volumes of information became available
from ficld inspections and laboratory
analyscs. In order to compile the
information, a computerized system was
implemented. Tie system readily
summarized the field inspection results
of hundr:ds of ficlds, providing
information on the number of hectares

46

Regional agricultural research and extension
provides harvesting service under a special
production project with 400 contract small seed
growers, Comarapa, Santa Cruz

planted of the different crops,
varictics, and classes. As the cropping
scason progressed, the computerized
system adjusted the acreage and yield
projections, as a result of crop failures
and rejected fields. Similarly for
laboratory analyscs, the system
compiled information on quantitics of
sced tagged and provided information
on quality levels of available seed.
This information was rpdated daily and
was available to any person who
requested it.

The information generated was
extremely uscful to sced producers and
farm Icaders for planning and marketing
purposes. The summarics were also
usc’al to centification scrvices 1o
identify recurring quality problems
originating in the ficld or in lauer
stages, such as postharvest handling,
transport and storage. s a result
sced producers were rapidly wamed of
the problem and its possible solutions.



CREDIT FOR SEED PRODUCTION AND
DISTRIBUTION

Onc way of drawing farmers toward the
sced sector might be to offer credit for
seed production and distribution. This
could be especially effective if special
credit lines were set up, making funds
more casily availablc to sced growers
than to other producers, or under more
favorable terms. However, no special
lines of credit for sced production were
crcated in Bolivia until 1986. By then
dozens of sced enterpriscs had alrcady
been formed, and somce were reaching a
stage of relative maturity. The
significance of this is that special
concessionary credit was not required
1o create secd enterprises.

Eventually, financial institutions
became interested in establishing credit
lines for production of sceds. The
concept, however, was 1o structure the
loans along the lines of regular
agricultural production credit, which
did not account for costs of markcling
and distribution. Since sced
cnterprises were responsible not only
for growing the raw material in the
field, but also for tumning it into a
finished product and placing it in the
market for the final uscr, they required
different kinds of financial services.

Figurc 4 depicts a typical cost
structure of the seed production and
distribution process. Production in the
field before harvest represents perhaps
only about 20 percent of the total cost.
Harvest adds another 15 percent; so
the total ficld operation represents
about a third of the final valuc of the
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Figure 4. Representative cost structure of seed
production and distribution overacrop-
year.

product that the farmer eventually
uscs. Transport to the conditioning
plant, handling, conditioning, bagging,
tranisport to storage cr place of sale is

a major cost. Storage costs, and
financial costs of carrying inventory arc
another farge item. Finally, costs of
promoting sales and completing
transactions with buyers cnter in.

After a time, local financial institutions
in Bolivia adapted their services o fit
these needs, emphasizing the phases of
production and distribution that begin
with harvest and continue through sale
1o the user.

TYPES OF SEED ENTERPRISES
FORMED

The availability of basic scrvices
discussed in the previous chapter
opened the door for the formation of a
widc varicty of sced cnterprises.
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Farmers, regardless of size, could
immediately take advantage of one or all
of the services provided, without
having to invest large amounts of
capital. As a result, the program did
not have to choose among conventional
seed enterprise stereotypes, such as
national parastate sced companies or
private capital-intensive complexes.
The types of seed enterprises formed
ranged from individual farmer/growers
to larger organizations. Some were of
the public decentratized sort, such as
regional develupment corporations. Still
others were non-profit, church-
sponsored organizations, or groups
linked to rural development projects.

By 1986, many types of sced
producing groups werce in operation,
not only in the target regions (Santa
Cruz, Chuquisaca, and the Gran
Chaco), but also in much smaller
agricultural regions such as Tarija and
Potosf. The resulting sced producing
organizations could be described under
several groupings:

1. Private entrepreneurs invested in
secd production/marketing. Some of
these entreprencurs were individual
commecrcial farmers who tumned to
specializing in sced production.
Others were partnerships among

businessmen and farmers who formed
sezd companics. Some of these used
public custom cleaning services,
while others eventually built their
own conditioning facilitics. All had
their own brand names and produced
established classes of sced under the
certification system. Most companics
also hired local agronomists to help
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supervise production and advise
them on intemal quality control.

2, Cooperatives incorporated sced
production as a new line of
activities. The motivation was often
to supply sced to the members of the
samc cooperative, although some
provided a means of rcaching more
distant sced markets. The
cooperative took the role of a seed
company, and some of its members
became cooperating growers, Thus,
at harvest time, the cooperative
typically purchased the seed from its
growers, had the sced cleaned and
put it into storage for later
distribution at planting time.
Cooperatives sometimes hired
technicians and agronomists to
opcrate these seed programs, This
staff was trained and backstopped
by certification personnel. Some
cooperatives cstablished their own
conditioning facilities.

3. Agricultural research stations formed
foundation sced units. Because of
financial limitations of the experiment
stations, regional seed boards and
farmer associations sometimes
contracted with these units to
provide a given amount of foundation
seed of particular varicties. In
doing so, they often advanced the
funds nceded to hire workers and
pay other operating costs.

4. Farmer associations participated
dircctly in sced production and
distribution on some occasions.
Somectimes the association would



provide the conduit to channel credit
to seed producers. Sometimes it
would purchase seed from growers
and hold it for later resale to
members. One association
established a sced conditioning plant
to provide custom cleaning scrvices
to members.

5. Regional Development Corporations
formed sced production programs
that took on the responsibilitics of a
sced enterprise or cooperative.
Cooperating growers produced under
contract. Inputs were supplicd to

the grower, and an amount of sced
was collected back at harvest to pay
for the inputs. If funding was
available, additional sced would be
purchascd from growers. The
corporation would then market the
sced in the same way as any other
seed enterprisc.

6. Agroindustry initiated sced
production. Two examples could be
scen where relatively large,
well-cstablished agroindustrial firms
incorporated sced production into
their activitics. Once of these was

an oil sced plant in the lowlands and
another a brewcry in the highlands.
Both uscd the seed to redistribute to
farmers that provided them with raw
material for processing.

7. Colonies, famer scttlements or
informal groups of farmers are forms
of local organization that often acted
as producing units. Through these
organizations, sccd growers often
share in the burden of obtaining

inputs, channeling credit, learning
about markets.

8. Non-governmental organizations
(NGOs) implemented sced programs
which sometimes operated very much
like those of the cooperatives. In
many cascs they woiked through
informal community based
organizations as well. The NGO
hired the technical staff to work
with seed growers, and would
usually purchase the seed at harvest
time. However, most NGO programs
hoped to cventually get local farmer
organizations to take responsibility
for postharvest handling, storage,
and marketing.

9. Mixcd public-private sced enterprises
were also important. The two
cxamples in Bolivia mentioned
before--SEFO and ASAR--were both
started with the help of intemational
donors. Both were commercially
oriented with the idca of generating
income for their members and
providing sced to existing local
markets.

It should be recognized that a
simple listing cannot catch the richness
of the different forms of sced producing
enterprises that were evolving in
Bolivia. Comparing with sced
enterprises existing in other countrics,
Bolivian sced enterpriscs would be
characterized mostly as private,
small-scale, site-specific, and dynamic.
They were well-suited to the regions
and stage of agricultural development of
the country.
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Initially in the three regions, only
the Ministry of Agriculturc attempted to
produce any sced. Since onc of the
policies or strategics cstablished carly
on was to scparate production from
centification, the Ministry offices
abandoned their production programs
within the first year or two. Hence,
for practical purposes, no sced
produccrs cxisted at the outsct. By
1986, 55 different organizations were
carrying out seed production and
distribution programs in the three
regions. They varied in size from
individual farmers who formed sced
companics to cooperatives and public
institutions with hundreds of
participating growers. Some of the
companics and other producing
organizations had tiicir own sced

plants; others conditioned their sced in
public plants. Many marketed sced
under their own brand names.

Tablcs 6 and 7 show the numbcer of
sced enterprises and cooperating
farmers by the primary crop that they
producc.

The large number of new seed
producers was onc of the most
noteworthy impacts. No producer was
S0 large as to control or dominate a
sced market, and all operated on an
cqual basis in a highly competitive
cnvironment.

SUMMARY

The wide range of institutions, both
public and private that gradually
cvolved in the production/marketing of

Table 6. Number of sced enterprises involved in seced production during the 1986 season.
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Region Soybeans Wheat Cotton Rice Beans
Santa Cruz 26 4 15 1
Gran Chaco 6 1 0 0
Chuquisaca 0 0 0 0
Totajd 32 8 12 5 15 1

a. Some enterprises produced more than one crop. The grand total of enterprises is 55, avoiding double counting.

Table 7 Number of cooperating farmers? producing eed for the entreprises listed above.

Region Soybeans Wheat Corn Cotton Rice Beans Total
Santa Cruz 66 125 12 9 16 19 247
Gran Chaco 51 1 i 1 0 0 54
Chuquisaca 0 450 0 0 0 0 450
Total 17 576 13 10 16 19 751

a. Two public-private enterpnises and associated cooperators are not included, as they did not fall within the regions or
approach described in this document.
Source: Regional Seed Offices of MACA.



seeds demonstrate several useful
principles:

1. Even in the most remote and difficult
situations, it is possible to initiate
sced production activities if some
barriers are removed, key services
arc provided, and proper orientation
is provided.

2. In most developing situations it is
easy 10 find innovative farmers,
associations, cooperatives,
agricultural development projects,
patronatos, commodity commitlees,
public research stations, and
individuals concerned and fiustrated
with their agricultural development
efforts. The Bolivian experience
creales a strong suspicion that those
organizations are underutilized.
Thesce organizations can indeed
participate and should be encouraged
to participate in production of sceds,
at lcast for the needs of their own
organizations. In doing so, they
will not only provide this essential
input to their farmers, but they will
creatc a new and direct channel of
technology transfer from the
rescarch plots to farmers’ ficlds.

3. Most innovative farmers, cven those
with a barc minimum of facilitics and
organization, can become interested

in sced production/marketing.
However, the concept of
organizational growth and
development must be applied. If
structures and procedures are 100
rigid for new sced enterprises, the

initiation phase becomes impossiblc to

overcome. On the other hand, if an

In-country short courses, proved very
effective in solving constraints in production
technology.

cmbryonic enterprise is allowed to
start in a modest, simple--cven
imperfect--form, but is given room
10 operate, with time and
experience, it will evolve and become
more specialized. A high level of
specialization should not be a
condition to start, but rathcr a goal
to be achicved in the future. This
simple principle facilitated the
initiation of a wide group of
institutions, provided models which

were casily anderstood and
replicated by cther farmer
organizations, and attracted
investment in sced
production/markcting, as well as
installations of sced conditioning
facilitics of their own.
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CHAPTERVII
INsTITUTIONAL EVOLUTION

At the outset, all of the institutions
required to develop key services and
carry out sced industry activitics did
not exist. The previous route chosen
by govemment officials had been to
give [ull responsibility to the Ministry
of Agiiculture. Given the wide range
of pressing nceds and scarcity of public
scctor resources, the intention to
provide support may have never been
translated into specific actions.
Instead, it could have been erratic,
depending on the mood of the decision
makers in office. Despite the
frequency of this situation in seed
industry development, most countrics
have not seriously looked for
altcrnaiives.

A casc in point was Bolivia; the
main points of contention revolved
around the roles of the private and
public sectors, the nature and purpose
of controls and regulation of commercial
activity, the need for direct public
intervention in marketing and
distribution, and the best means of
financing scrvices. Often the
decision-making process was caught
between two polarized positions: one
favoring a centralized form of
organization bascd on public institutions
and the other a mixed public/private
form of organization with autonomy at
the regional level. A complete
organizational model was not developed
at the outset. Instead, continual
efforts were required to scarch for
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options that would be workable at the
rcgional level and still acceptable to
officials at the national level.

REGIONAL PARTICIPATION AND
ORGANIZATION

Need for Action

The need to change the institutional
framework became apparent when
growers began producing sced, but
personnel were not available to provide
services--ficld inspections, sampling
sced lots, laboratory analyses,
opcration of conditioning plants, and
others. Initially, the Ministry of
Agriculture attempted to implement all
of these services, plus many production
and commercial activitics. However,
revenues generated by the Ministry’s
program in cach region were placed
under the control of the national
treasury, and it was clear that
sufficient resources would not be
assigned through public budgets to
provide the necessary personnel and
operating funds. Further,
administrative restrictions imposcd on
public scctor institutions scverely
limited the measures that could be
taken--particularly adjusting salaries to
competitive levels,

Another need for positive,
deliberate action was coordination among
institutions within cach region. A
typical regional sced supply sysicm was
comprisced of perhaps a dozen principal
institutions (working in rescarch, sced
production, distribution, credit,



education, and other arcas), perhaps
another dozen organizations
representing sced producers and users,
and hundreds of individual sced
growers. Very few, if any, of these
organizations produced the cntirc chain
of seed generations--foundation,
registered, and certified seed classes.
Most of them did not have conditioning
plants. Therefore, cach required
continual intcraction with the others.

A partial solution to the problem of
generating resources was provided
through the commitment made by local
farmer organizations to support the
seed program in their respective
regions. Thesc organizations facilitated
the establishment of fees from their
seed producing members and managed
the funds for the certification service.
This initiative shown by the privatc
sector to participate directly in the
financing of services is not unigue to
Bolivia. Sced grower associations in
some other countrics frequently provide
part of the funding for certification
services and, in many instanccs,
actually carry oul the services, as is
the case with crop improvement
associations in the United States and
lately in Chile. Other attempts were
made to collect funds for supporting
certification and conditioning scrvices
and foundation sced production in cach
region. Although cifective in the short
run, the measures taken were often
isolated and tenuous in nature.

As a result of thesce initiatives by
local leaders, the three regions
operated differently than they had
before. They now had the capability of
making decisions locally. Mcanwhile,

other regions in the country continued
to depend on the central government

for direction and resources. These
contrasting situations made it imperative
to develop an accepted legal framework
in which to opcrate.

Organization of Regional Seed Boards

Although Bolivia is not a large country,
it is made up of scveral regions having
contrasting climates, varying population
densitics, and people of different cthnic
origins. The geographic separation
among regions, duc to distance and
poor Lransportation infrastructure, has
allowed them (o maintain their distinct
character, hence, the striking
differences in their agricultural scctors,
as described in Chapters 11 and 11,
Similarly, many private and public
organizations had developed within the
context of the regional environment.
Farm scctor lcaders were also identified
by their constituency at this level.
Although several regional farmer
organizations had gained a great
mecasure of strength, no national
orgaaization cxisted. Over ime,
lcaders in these organizations identified
themselves with the seed production
program and were serious in their
commitments. It was not surprising
that the initiative to strengthen the
institutior! structure of the sced
system camc from the regional level.
In 1982, a Ministcrial resolution
gave official recognition to sced boards
in any region where local lcaders
wished to form onc. Within a ycar, the
first three boards had been formed.
The regional secd boards (RSBs) had
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two principal scts of functions: (1)
they were to make regional plans and
coordinatc among institutions; and (2)
they were to ensure the operation of
the certification service in the region.
Stated simply, they were to join up
with the Ministry of Agriculture Seed
Department in the region and form an
cffective certification service. They
would help obtain linancial resources
through their organizations o make the
service operable. The policies set by
the boards would become the mandates
under which certification would operatc.
Board membcrship was originally to
be comprised of representatives of the
principal organizations participating in
the scctor. The original Ministerial
resoiution called for one member of cach
of the following:

1. The regional office of the Ministry of
Agriculture,

2. The regional university.

3. The regional development
corporation.

4. The official rescarch and extension
institution.

5. Farmer organizations.

6. The Regional Agronomy Socicty.

7. The Sced Certification Service
The regional director of the

Ministry represented the central

government. The next four members
were included because of their functions
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rclated to the seed scctor--human
resource development, specific
development projects, research and
cxtension, and production and
distribution, respectively. The
Agronomy Socicly was included to add
balance to the board, providing an
objective perspective. The regional
head of seed cenif' ation was a
non-voting membei, and served as
executive secretary to the board.

The intent of the Ministry of
Agriculture in allowing the creation of
the boards was to form a more
participatory policy-making structure.
Although such an approach is not
uncommon in the more advanced sced
industrics, it represented a grand
cxperiment in Bolivia at the time. 1t
was a unique situation (o have a
Ministry of the central government
recognize local boards with private
sector participants and give them the
authority to formulate and implement
policy. In sum, this represented a
major shift in strategy and, naturally,
not cveryone was in agreement with this
approach. 1t was not clear if the
boards were prepared to carry out this
responsibility, nor was it certain that
the government would abide by the
wishes of the regional sced boards.

Fortunately, local leaders were
alrcady committed to supporting the
devclopment of the seed system. The
flexibility to set up administrative
structures with local autonomy was
welcomed. The RSBs set competitive
salarics and hired young, competent
professionals io hcad the certification
services. They sct up administrative
offices with competent staff, giving



them the authority to operatc within
their annual plans, under the dircction
of the regional hcad of certification.
The RSBs accepted responsibility for
the quality of the services provided,
and they took responsibility for setting
policics that promoled the development
of the sced system in their region,
Hence the RSBs became **boards of
directors’’ for the certification offices.

Within another year, three more
regions--Potosi, Tarija, and
Cochabamba--formed sced boards,
bringing tie total (o six. Laler, a
scventh was formed in La Paz, with an
eighth board being contemplated for
Oruro.

With the formation ot cach
additional board, it was rccognized that
their structure and composition had to
be tailored to local conditions. The
overriaing factor was the variation in
thie kinds of institutions that operated
in the different regions in the country.
This was truc for public institutions,
but even more so for private ones. For
instancc, whercas all the commodity
groups in Santa Cruz were represented
through the Chamber of Agriculture, in
the Chaco and Chuquisaca few
commodity groups cxisted. Instcad,
farmers were represented through an
array of institutions, such as
cooperatives and non-governmental
organizations. Hence, members were
addced to the above list; the
conformation and character of the RSBs
evolved 1o fit the conditions of their
arca and stage of development.
Pariicularly, private scctor participation
in most regions grew in proportion to
the public scctor. Eventually, the

concept of cquality in participation
cmerged. Both scctors, private and
public, were given cqual representation
in most instances.

Functioning of Regiona! Boards

This was the first time that participants
from the agricultural sector were given
dircct access to decision-making
processes. Interestingly, though the
nature of the regions varied widely, all
the boards adopted similar policics in
such critical arcas as private sector
participation and pricing. The public
sector adopted a supportive role,
promoting the development of seed
cnterprises, working in a highly
compelitive, market-oricnted
cnvironment. The result was a positive
marriage between the scetors, as well
as a genuine spirit of public/private
partnership emerging at the local level.
Over time, this grew into a
central/regional partnership as well.
Although not originally
contemplated, RSBs felt compelled to
become active participants in providing
other services besides certification.
For instance, credit institutions were ill
prepared 1o service loans in the
agricultural scctor. They had to
answer the following questions
regarding their clients:

1. Were they really sced producers?
2. How much did cach one grow?

3. What were the costs of production?
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4. Where would the seeds be sold?
5. What were the terms of sale?, cic.

The centification scrvices provided
this information through tihc RSBs 10
the local banking institutions, thercby
making the loan supervision process
more mcaningful and cffective. A fee
was charged to the banks for this
service.

In some cascs, RSBs took
dcliberate action to facilitate the
devclopment of market channels. In
Chuquisaca, for example, the board
authorized a marketing plan in
conjunction with producers whereby
whealt secd produced for shipment o
Santa Cruz would be under the common
label of **Chuquisaca Centified Seed.”’
This concept varied from the usual
system where the certification tag is
separatc from the brand name of the
producer. The Chuquisaca and Santa
Cruz Boards agreed ahcad of time on
the standards to be used in certifying
sced in this fashion. The effect was
that cven the smallest of producers
could channel his sced to a distant
market, provided he could meet the
quality standards agreed upon; and the
namc **Chuquisaca sced’’ become a sign
of excellence in wheat.

Another arca where some sced
boards became involved was in taking
responsibility for sced conditioning
services in regions where only one
plant cxisted. These plants were
previously operated by the central
government. Operating funds were
often limited, and management was not
ablc to respond to the dynamic
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conditions of the local secd scctor in a
manner consistent with regional
objectives. The RSBs provided a
mechanism to decentralize the
management of the plants. This became
possible as a result of a decision by the
Ministry of Agriculture to transfer the
physical asscts of the Seed Department
in cach region to the boards. This
decision reflected the vact that the
RSBs were becoming capable
organizations and that the concepts of
farmer participation and regional
autonomy were generally well
understood and accepted. In most
cascs, the boards did not hire
personnel to manage the plants but,
rather, identified apother local entity to
opcratce the plants under the
supcrvision of the RSB. Rent charged
for use of the piants was used by the
RSBs to help financc other services.

CONSOLIDATION OF THE NATIONAL
STRUCTURE

Interestingly, as the regional sced
systems developed, so did the need to
coordinate among them. First, the
momentum gathered in some regions
stood in contrast to other regions where
local initiative had not provided the
necessary impetus. The uneven nature
of regional development created a
situation of conflict. Some regions were
now able to command more resources
than others to hire personnel and
implement services. Salary levels paid
to certification personnel, for example,
weie now higher in three regions than



in the others. No system for allocating
resources, both human and financial,
existed (o assist the remaining regions
in the country in catching up with the
first three.

Sccondly, no mechanism existed for
working out diffcrences among regions
and agreeing on common strategics
(e.g., uniform quality standards for
different crops across regions). In
addition, the need to coordinate the
activitics of dificrent intemational
donors with local institutions and
programs was also cited. The seed
scctor lacked a unificd voice to
represent it.

Third, although many lcaders in
the agricultural scctor were aware that
the program was achicving positive
results, few had any first-hand
understanding of its crganization or
magnitude. The vast magcaty of
lcaders outside the sector was not
aware of the program’s existeince. In
order to gain a greater degree of
political support, the need for national
coverage was felt.

Another arca of concem that
continued to emerge centered around
the need to better define the functions
and authority of the National Sced
Department and the autonomy of
operation of RSBs at the regional level.

Linking Regional and National Leaders

In order 10 bring the caders of various
regions together, & national Round
Table on Seeds was organized in
Cochabamba in 1983. Members of the
threc existing RSBs atlended, along
with intercsted persons from three

other rcgions of Bolivia. Also
attending were national officials of the
Ministry and representatives of donor
institutions. Onc purposc of the
mecling was 10 cvaluate the progress
made in different regions and to
develop action plans for the following
year.

Ministry policies affecting the seed
sector were cxamined, and international
donor organizations cxplained the kinds
of support they provided. The round
lable allowed resources to be more
wiscly programmed according to the
nceds of cach region. It also provided
an opportunity to share cxpericnees

among rc zions, definc common problems,

and suggest solutions. A more unificd
focus for sced industry development
began to emerge. The event was
considcered so helpful to the sector,
that annual round tables were held in
subscquent years. This yearly round
table, became a means of evaluating
progress and sctting goals for the
pro‘ram.

Formation of the National Seed Board

‘The desire 1o form a national
organization had been expressed in both
the first and sccond annual round
lables. Howcver, it was felt that the
regions needed time to move their
programs forward before creating a
national structure e coordinate smong
them. It wasn't until the Third Round
Tabie on Sceds, held in Sucre, that a
resolution was passed forming the
National Seed Boaid (NSB). The
concept was Lo not Lo create a separate
structure, but rather 1o unite and
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consolidate the regional boards into a
unified whole.

The NSB was made up of two
representatives from cach regional
board, one from the private and the
other from the public sector, plus the
head of the National Seed Department of
the Ministry of Agriculture. This was
consistent with the concept of equality
of representation between the private
and public sectors that evolved for the
RSBs. The first meetings held by the
group pointed 1o the lingering conflict
between two opposing view-points: one
favoring private participation and
rcgional autonomy, and the other
inclined toward centralized control in a
public institution. Reaching a
consensus on this issuc was esseniial to
the operability of the NSB and to
achicving a consistent national
organizational framework.

To stimulate a dialogue in this
regard, a serics of scminars was held
among members of RSBs and other
leaders in six regions. Participants
discussed the organization they saw as
most desirable for Bolivia. All of the
regions coincided with the participatory
approach, decentralized at the regional
level. However, in subscquent
mectings of the NSB, the diverging
views persisted. The issue was settled
when the subsccretary of agriculiure,
speaking in behalf of the Minister,
stated that decentralization of public
functions was a deliberate policy of the
Government of Bolivia, and that this
strategy should be adopted and written
into a new sced law for the country,
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Formulating a National Seed Law

Shortly thereaficr, the NSB drafted a
ncw sced law for the country. It
provided a cohesive legal framework
transferring authority and responsibility
to the regional sced boards. By
approving the law, the Ministry of
Agriculture would officially recogrize
the RSBs as having the authority to
certify sced; it would transfer to them
the right to collect funds, sclect
personnel, and provide scrvices, and
would transfer the property of the Seed
Department in cach region to the RSBs.
It is evident that the boards were
alrcady carrying out most of these
activities, but without having the
assurance of clear, stable national
policies to support their actions. The
National Sced Department of the
Ministry would become a normative
office, providing support and
oricntation. The functions of the NSB
were oriented toward supporting the
regional programs, but not dirccting
them.

The law met with the approval of
all six regiona! delegations. Later ihe
Minister of Rural Affairs and
Agriculture signed Ministerial Resolution
Numbcr 443/86, putting the law into
cfiect while it was being considered in
the National Congress. Its passage can
be considered the culmination of a long
process of reaching understanding and
a2recnint on major issucs.

Functions of the National Seea Board

Only after the law was accepted and
put into practice, did the NSB become



operative. A coordination unit was
established with two staff members 1o
carry out the instructions of the NSB.
The persons who filled these positions
had been active in the development of
the sced program since the carly
stages, and were able to provide a
measurc of continuity. The unit is
housed in the Ministry of Agriculture
building in La Paz, together with the
National Sced Depaniment, where both
work hand-in-hand. In his annual
report, Mr. Jorge Rosales, national
director of the Ministry’s Seed
Department, commented:

“It is worth empnasizing the
importance of the constant
coordination between the National
Seed Department and the
Coordination Unit of the National
Seed Board, where both are always
seeking a common objective:
“Increase the production and use of
certified seeds in the various regions
of the country.” (MACA, 1987)

Onc of the most important
functions of the NSB was to publicize
the importance of the seed sector in
Bolivia. A vidco tape was produced in
1985 for the national TV. It depicted
the stages in the sced multiplication
process and demonstrated the
importance of the activity in Bolivia.
The vidco was widely shown by various
TV channels in Bolivia, and also
distributed to other countries in Latin
America. With this impetus, other
events began receiving more coverage
by the local press--radio, TV, and
newspaper. Press coverage included

short courses, results of seminars and
board meetings, and intcrviews with
scedmen and scctor leaders. A sccond
full-length TV program was producced
by a local station in the later stages of
the program. Over time, the visibility
of the sced system within the
agricultural scctor becamc cvident.
The institutional model of the sced
system, in particular, was often
referred to by officials and lcaders as a
model for the cntire agricultural
scctor*.

Another vital function of thc NSB
was 1o work with financial institutions
to set up special lines of credit for
sced production, and especially for
distribution. Credit requirements were
prepared with input from RSBs at the
request of financial institutions, such
as the Central Bank and the PL-480
program office. When the funds
available through thesc special lines
were insufficient to cover the needs, it
fell to the NSB 1o determine prioritics
among crops and regions. This was
done in an open forum of discussion
where interested parties were
represented.

The board ncgotiated the terms of
the fees which were charged (o
commercial banks for providing
information on seed producers and
distributors to facilitate loan
supcrvision. The PL-480 program
agreed 10 pay three percentage points
for this service, reducing the amount
paid to the commercial banks. The

*Personal communication, Dr. Guillermo Justiniano,
Minister of Agriculture in 1988
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seed grower paid the same interest rate
as before. Only one-third of the funds
collected remained in the region where
the loans were given, and two-thirds
went (o the national level. Most of the
funds collected for the NSB were used
to support the coordination unit,
PL-480 provided additional support for
regions where seed production was in
its initial clages of development. These
funds were disbursed through the
NSB's coordination unit.

National and foreign organizations
coordinated technical assistance and
training for the sced sector through the
NSB. For instance, candidates for
scholarships were no longer presented
direcily by cach interested organization
to donor institutions. Instead,
opportunitics for training were
announced by the NSB to the regions.
RSBs recommended candidates based on
prioritics set for local programs, and
then presented the candidates to the
donor institutions, working through the
NSB. Equal priority was given to
training personnel in the public and
private scctors. The Board also
channcled requests for technical
assistance by acting as liaison among
the regions and preparing development
plans for presentation to the Ministry of
Agriculture,

Finally, the board sponsored
special cvents, most notably the annual
round tables. The round tables were
week-long conferences; business
meetings were mixed with visits 1o
fields and tours of local sced facilitics.
Technical presentations on seed
technology and sced program
development were introduced beginning
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with the Third Round Table. Each
local seed council extended invitatons
to sclected leaders in its region and
chosc the persons (o receive financial
support in order to attend. The

Fourth Round Table, held in 1986 in
the city of Yacuiba in the Gran Chaco,
had ncarly 130 registered participants.
The Fifth Round Table was heid in the
city of Potosf.

SUMMARY

The success of the sced programs can
be attributed in great part to the
formation of regional sced boards. The
boards provided a vehicle for local
leaders and participants in the sced
supply system (o interact on program
devclopment strategics. They permitted
takiny advantage of the comparative
strengths of private and public
institutions at all Ievels, and provided
continuity of institutional support for
development of the seed industry.
Opcening the door to private sector
participation in the formulation of policy
scemed like a drastic step in Bolivia at
the time. It was a first experience in
the agricultural sec:or where the
private and public scctors were
integrated into a working mechanism
oricnted toward a common objective.
The cvolutionary process that followed
led 10 a sustainable model based on
policics favorable to the development of
sced enterprises in the private sector,
Increasing amounts of funding were
available 1o cover the operating costs of
key scrvices.



The seed law was drafted only
after reaching a consensus on the basic
structure. Though the law was vital to
forming a cohesive legal framework in
which to opecrate, much had been
accomplished before it was drafied.

The bottom-up approach to
decision making may not be the only
way to develop seed systems and put
them in motion. Each situation is
different. In the context of Bolivia, it
was a logical path to follow to gather
support from the farmers and famers’
organizations. The bottom-up approach
is certainly not exclusive; efforts to
provide a positive environment at the
national level was also essential.

Many Latin American countries

contemplate the existence of seed
boards in their laws. The effectiveness
of the mandate found in these laws,
however, is often low because most of
them are exclusive to the public sector
and the national level. This approach
misses the opportunity to join forces
with the private sector. The expected
result may be inappropriate policies,
lack of cooperation, and sometimes
friction. The Bolivian experience
demonstrated that war is too important
to simply leave it to the generals
making decisions in the capital city.
Many developing countrics have a great
deal of room to improve in the
organization of institutional support for
the seed industry.
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CHAPTER VIII
PROGRESS ACHIEVED
AND ITS IMPACT

The previous chapters explained how a
seed supply system was developed
through a new approach that opened
the door 1o the formation of a large
number of small enterprises and a
dynamic sced industry. Linkages with
rescarch, espccially plant breeding and
varicty testing, were shown. However,
investments in rescarch and seed
programs arc only worthwhile if the
farmer ultimately gains access 1o the
new technology and applies it to his/her
particular farming situation. This
chapter provides a broader analysis of
the process of adoption that occurred
through the development of a seed
program. It then summarizes the major
impacts that was in evidence as the
secd system cvolved, and describes the
overall magnitude and importance of the
economic impact in the context of
Bolivia.

INTERDEPENDENT EXPANSION OF
SupPLY AND DEMAND

It may seem curious that in the late

1970s the market for seed in Bolivia was

apparently satisfied with only about 200

tons of locally produced seed and around

1450 tons of imported seed while two
years later it increased to 1000; four
years later to 3000; six years later to
6000; and cight ycars later to 10,000
tons/year. These amounts were being
utilized by farmers and the market was
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still unsatisficd. What causcd this
phenomenal growth in the acceptance of
secd by the farmer? Since the analyses
in previous chapters treat cach
component or function of the seed
supply system scparately, the factors
that caused the market to expand have
not been fully examined. The sequence
of events summarizing the process of
market cxpansion may be diagnosed as
follows:

1. Farmer organizations recognized that
they should play a major role in
helping their members obtain inputs,
including sced. They soon found it
was more practical and less costly to
have the seed produced locally,
rather than imponted. These
organizations provided the resources
to increase salaries and maintain
competent personnel for regional
certification scrvices.

2. The backing of thesc organizations
and the dedication of the personnel
in the certification services and
conditioning plants offered initial
credibility to the program.

3. Encouraged by their organizations
some farmers tried the seeds and
learned about the advantages of
planting high-quality materals.
Sometimes the improved yields and
other features were due 1o new
varictics. More often in the hot,
humid tropics the advantages scen
by thie farmer were because of
higher germination and plant vigor.
In other cascs, high-quality sced
offered only means of protecting



fields from noxious weeds which were
becoming widespread. In still other
instances farmers found advantages

in using uniform seed, in terms of
varicty or sizc of sced. Whatever

the particular charactenistics that
caught the interest of the farmer,
higher yiclds and better products

were the result.

4. Other farmers saw the benefits
obtained by the carly adopters,
and they identified the
high-quality seed with the
certification label. Use among
farmers became widespread for seed
of the lead crop. With the expanded
market, more growers began 1o
produce and distribute sced.

5. Farmers became interested in
obtaining high-quality sceds of other
crops. Growers produced and
distributed them under the same
quality assurance program. Agatn,
these sceds were identified with the
certification label. In Santa Cruz,
com and wheat entered the program
after soybeans; these were followed
by rice, cotton, and sorghum. In
the Gran Chaco, soybcan was
followed by com, cotton, and wheat.
In Chuquiszca, wheat was followed
by barlcy and potato. Other icgions
were cxpanding in potato, comn,
wheat, forages, and other crops.

It can be scen from the above that
deman: increased in response to
farmers expenicncing the advantages of
using high-quality secd, and supply
then increased in responsce 1o greater

demand. The levels of production of
major seed crops between 1980 and 1988
are shown in Figure 5.

Sced prices were unrcgulated.
Prices tended to risc at times when
farmers first recognized the benefits of
using high-quality sceds, and lowered
when supplics became adequate to mect
the demand. Rice seed provides an
interesting example in terms of the
interaction of supply and demand, and
the influence of prices. Production of
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a Only sced produced in regions foliowing the approach
describea in this document ts included in the figure. About
1.000 tons of lcrage and potato seed produced by two seed
companies in Cochabainba should be added to the total in
1987 to come to the rotal amount of seed produccd in Bolivia.
These companies were developed under a different approach
where foreign donors invested incach of these seed companies
directly. However in 1988 both companies joined the certifica-
tion program with a combined production of more than 1500
metric tons.

Figure 5. Production of certified sed in Boliviad.
(Inciudes all established seed classes.)
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rice sced remained at a level of about
160 metric tons per annum between 1982
and 1983. Likewisc, prices stayed
around US3$350 per ton, just above the
price of grain at planting time (which
tended 1o be high because of scarcity

at that time of the scason). Demand
for sced was weak for several vears,
but suddenly picked up when farmers
recognized the benefits of using
high-quality sced. In 1986, demand for
rice sced suddenly jumped, and the
price shot up to more than US$700 per
ton. The 275 tons supplied were not
sufficient to mect the demand. The
following year, seed producers
responded with a harvest of 653 metric
tons of sced, distributed among various
classes reflecting their quality. Price
for sced again fell, this time 10 about
US$400 per ton. Only the highest
quality seed was sold; perhaps 30
percent was left over,

This experience provides an
example of how free market forces
adjusted in a stepwise fashion: when
farmers recognized the impact of good
seed, demand jumpced, as did the price.
Several competing seed producers
responded with greater volumes. The
farmer leamned to choose between higher
and lower quality seed, preferring the
former, cven at higher prices. The
price then stabilized at a level that
compensated the seed producer for the
cost of producing high-quality
matcrials.

In most instances, the decision to
purchasc and usc good seed of
established classes was made
independently by farmers (more
preciscly, by farm familics). There
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was no general policy tying seeds to
credit. In some other countries, in
order to obtain a production loan, a
farmer must show that he has
purchased sced. There were cases
where organizations, such as
cooperatives and non-govemmental
organizations, formulated internal
policies promoting the use of seed.
Some of these probably required their
members 1o purchase good seed as a
condition to receiving other kinds of
support. But these were isolated
cases, and did not represent a
consistent policy followed by the sced
program in any of the regions.

Free market forces were largely at
work, with limited direct governmental
intervention. However, this does not
imply a haphazard approach having no
dircction or goals. Many actions were
taken to promote the development and
cvolution of market mechanisms. For
instance, organizations involved in the
seed supply system regularly shared
information and coordinated production
plans through their participation in
regional seed boards. Market
information was kept up to date and
made available continuously by
certification services. This constant
and open interaction had the effect of
directing energios 10 seed classes and
crops where demand was gre-test,
cventually stabilizing supply to match
the demand.

ADOPTION OF IMPROVED VARITIES
Before 1980, farmers had few cultivars

available to them, despite the
availability of reccommended varietics at



the gates of agricultural research
stations. Some of the varictics
rccommended, such as CICA 8 inrice,
had long been in commercial use in
other countrics, but nonc was available
to Bolivian farmers. A sced system was
the missing link. Once the system was
in placc, many varictics that previously
had been introduced, tested, and
recommended by local rescarch centers
started flowing to the farmer (Tablc 8).
With the functioning of a seed
system, there is faster and greater
mobilization of more varicties from the
rescarch stage 1o the farmers’ ficlds.
The "armers lcam to scek better and
more cfficicnt varicties for their farming
systems. However, the system permits
the utilization of improved varictics
without forcing farmers to change their

Tabl2 8. Varieties commercially available to farmers in 1980 versus 1987.

Source of

introduction

Crop 1980 1987 to Bolivia
Soybeans Mandarin UFV-I Brazil
Pelicano IAC-8 Brazil
DOKO Brazil
CRISTALINA Brazil

Rice Bluebell Bluebell (improved) United States

Bluebonnet Bluebonnet (improved) United States
Pico Negro Pico Negro Local ecotype
CICA-8 CIAT, Colombia
IK 1529
Wheat Jara) SAGUAYO CIMMYT, Mexico
MILLALEU Chile
Corn Cubanu Cubano Amariilo -
Amarillo SWAN SAAVEDRA CIMMYT, Mexico

Source: Regional Seed Offices of MACA.

traditional cultivars. Clcarly one
impact is the availability of a wider
range of varictics and the choices this
represents for the farmers.

AREA COVERED AND
INCREASED PRODUCTIVITY

Rigid production goals werc not sct by
regional sccd boards on a long-term
basis. It was felt that rigid production
goals might distort the cfforts of some
institutions, causing them (o over-
emphasize meeting target volumes to the
detriment of sced quality. However,
cach ycar, all the RSBs and also the
NSB revicwed the results ef the
previous scason, and helped cach
participating institution formulate
production plans for the next year.
Over time, these year-10-year
production plans formed a trend, from
which initial short-term goals and
long-term goals may be surmised. The
result of this analysis is reflected in
Table 9. In general terms, short-term
goals refer to the 1980s while long-lecrm
goals imply the following decade.

The initial goal [or most crops
would be reached when 10 percent of
the area planted nationally is planted
with certified sced, implying seed of
any of the cstablished classes. For
soybean and cotton, the short-term goal
is set at 100 pereent, and for potato,
only 5 percent. The second to the last
column shows that these initial goals are
being met for soybean, com, and rice,
and--to a lesscr cxtent--for wheat and
cotton. Barley (grain, cxcluding
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Table 9.

Initial and long-term goals achieved by the Seed Program in Bolivia, 1987.

Area
Total area Target arca to be covered
planted in planted with good seed with 1987 Goal achieved
Bolivia Inmtial Long-term seed crop Initial Long-term

Cropd (ha) (ha) (ha) tha) (%) (%)
Soybeans 60,518 60,518 60,518 60,518 100 100
Corn 348,972 14,897 69,794 32,850 94 47
Rice 112,792 11,279 22,558 10,883 96 48
Wheat 100,242 10,024 20,048 6,044 60 30
Cotton 10,213 10,213 10,213 6,636 65 65
Barley 94,307 9,431 18,861 80 i 0
Potato 163,108 8.155 16,311 190 2 i
Minor cropsb 66,693 6,669 13,339 455 7 3
Total 956,845 151,186 231,642 117,656 78 51

a. Forages and potato seed produced outside of the centification program are not included.
b. Minor crops include oats, quinoa, comnmon bean, gatlic, safflower, rye, and peanut,
Source: Composite from information provided by Regional and National Seed Boards.

barlcy for forage), potato, and minor
crops have scarcely been affected.
Hence, the progression from lead crops
to other crops is apparent. Overall, 78
percent of the initial goal had been met
by 1987. There is little doubt that the
short-term goals will be met for most
crops by the end of the decade.
Tuming to long-term goals, which
generally apply to the following decade,
itis apparent that the seed program in
Bolivia has a long way to go before it
reaches maturity at the national level,
Indeed, some regions were just
beginning to organize seed supply
systems in 1987. Potato holds the
future as a lead crop for many of the
valley and highland regions. A goal
was discussed by national Icaders of
increasing average potato yicld by 60-75
percent over the next decade, based on
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better seed and better varicties. This
would be achieved by providing
high-quality centified seed for 10
percent of the arca planted in the
country. Most farmers using certified
potato sceds multiplied these materials
for their own use and also distributed
to neighbors. A foundation sced
program was being organized in
Cochabamba and several community-lcvel
programs were being formed in
Chuquisaca, Potosf, and Tarija 1o
provide assistance (o farmer
organizations for potato sced
production.

The most dramatic impact on
productivity at the national level so far
was obtained in soybean, the crop in
which the sced program has becn
operating the longest time. National
average yield increased from about 1200



kilograms per hectare to over 2000 from
the 1970s to the 1980s. In recent
years, it is not uncommon to find
soybean ficlds yielding over 3000
kilograms per hectare. In most crops,
national statistics gathered by the
Ministry of Agriculture did not yet
reflect much of the rceent impact of the
sced system. However, inferences can
be drawn from cxpericnec in some of
the regions. For instance, com
growers using good sceds usually
averaged 40 percent over their previous
levels. It should be noted that in
Bolivia most growers do not us¢
fertilizer on their crop.

Farmers using good rice sceds
roughly doubled yiclds, from two metric
tons per hectare to more than four.

Rice farmers in the better arcas often
obtaincd more than six tons using good
sced. Of more significance 1o some rice
growers is freedom from 'red rice’, a
wild type of rice which constitutes a
noxious weed that was spreading
rapidly duc to lack of weed-free sceds.

Many growers still have to switch
from growing rice to other, less
profitable crops in ficlds infested with
red rice. By purchasing sced produced
under a quality assurance program,
growers might be able to avoid
spreading the weed o additional ficlds.

Wheat yiclds in the high plains and
valleys incrcased from 700 kilograms per
hectare to about 1100 kilograms among
farmers that adopted new varieties and
uscd good sced. But more importantly
for wheat growers, they were able 10
obtain a uniform group of varictics
desired in the region, for both home
consumption and f(or salc to flour milis.

Arca planted to wheat in the lowlands
during the winter scason also cxpanded
from only 2,000 hectares to more than
12,000 hectares, because good seed was
available from valley regions. Before
the wheat sced program, the
Govemment of Bolivia provided credit
for up to 10,000 hectares of wheat for
the winter planting in the lowlands, but
the Ministry’s Sced Department could
never provide the sced. Based on the
new development, leaders in Santa Cruz
now projcct that the region will be
self-sufficient in wheat in another three
years. The most interesting feature on
wheat sceds was that high-quality sceds
in the highlands were produced by
small farmers who supplied the seeds at
attractive prices to large farmers in the
castern lowlands.

in addition to formal channels,
other informal cxchanges of seeds
worked cffectively to pass on seeds of
the varictics from farmer to farmer,
This was the case in wheat, com, and
rice, especially in the drier years
where drying and storage were not
scrious problems. The situation with
wheat in Chuquisaca is of intcrest.
The hundreds of small farmers
participating in the process normally
sold half of their production to sced
enterprises, while the other half was
saved for housenold consumption. Ina
few years the whole region was planting
the new Saguayo varicty. This
demonstrates that seed saved by
farmers moving through traditional
channels does play a key role in the
disscmination of improved varictics.
Having not had the initial influx of
sceds of new varicties through an
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organized system, the informal spread
of seeds from farmer (o farmer would
not have been possible. In conclusion,
in this specific situation both formal
and informal (traditional) seed supply
systems were at work.,

ECoNOMIC AND SOCIAL BENEFIT

The beneiiv of a seed program is to
increasc productivity. The agricultural
scctor, being more productive, is able
1o produce more and better products
using the same amount of resources, or
it can use fewer resources o producc
the same amount of agricultural
products. In a cempetitive farming
situation, farmers” profits are usually
short-lived. Instead, the benefits are
passed on through the cconomy, 10
agroindustry and consumers. If the
products are exported, or replace
imports, the balance of payments

improves and the average consumer
again benefits from a favorable trade
situation.

The overall magnitude of the
impact of the Bolivian Seed Program on
productivity in the agricultural sector
can be measured by taking the
increases in yiclds associated with
high-quality sced multiplied by the arca
covered for cach crop, times the vilue
of the commadity. As scen in Table 10,
high impact on yiclds was evident in
three crops in 1987--rice, corn, and
soybcan. More modest results were
seen in wheat and potato. Still, the
overall impact on productivity is
sizcable, compared to the investments
madc in the program.

Table 10 on the fullowing page,
indicates the overall gross effect on
productivity, i.c., on yield per hectare.
It estimates increased production
that could be obtained using

Table 10. Overall impact on productivity of the seed program in Bolivia, 1987,

Arca

covered Estimated Local

with 1987 yield impact commodity Total

seed crop of seed price value
Crop (ha) () (USS/1) (US$000)
Soybeans 60,518 0.8 140 6,778
Corn 32,850 0.9 125 3,696
Rice 10,883 20 300 6,530
Wheat 6,044 04 150 363
Potatod 190 2.7 200 102

Total

17,469

a. Potato sced produced outside of the certification program is excluded.



the same resources as before but
having changed to high-quality sced.
However, the production levels in the
country did not necessarily increase by
these amounts, because demand for the
commoditics may not have warranted
such an increasc. In rost cases,
notably wheat, soybean, and com,
production did in fact increase. In
nthers, increased efficiency meant using
less land and resources to produce that
crop and dedicating more resources 10
other crops as well.

The 17-million-dollars-per-year
impact on productivity comparcs
favorably with the investment from
forcign sources in supporting the
program, which was about onc million
dollars per year over six years,
coupled with a contribution of the
Bolivian Government of about
US$250,000 per year.

Another obvious impact of the
Bolivian program was the amount of
private investment stimulated. Chapter
VI indicated that a surpirisingly large
number of seed enterprises emerged--a
total of 55 in the three regions.

Besides growing sced in their own

ficlds, these enterprises contracted with
more than 500 cooperating sced

growers. In addition, the National

Sced Department’s Annual Report of
1988 showed 160 registered distributors,
including the sced enterprises

mentioned above, as well as importers
and other input supplicrs that handle sced.

Annual sales of locally produced
sced were nearly four million dollars,
with the average sale per enterprise
being around $70.000.00. Thercfore,

all the enterpriscs formed in Bolivia arc
indecd small- and medium-scalc.
Individual sced growers received about
40 percent of the final sales revenue,
making their average annual gross
income from sced production only about
US$3,200. Obviously, the majority of
seed growers in Bolivia were small
farmers.

Detailed cstimates of costs were
only occasionally available to compare
with sced prices in order to determine
net income to sced producers. Secd
prices generally tended to go down over
time as competition increased and
volumes offercd on the market covered
most of the demand. Eventually, this
led to prices that just covered costs,
including dircct out-of-pocket expenses
and a rcasonable rcturn 1o the sced
producer’s own resources.

Operating costs also included most
of the cost of technical assistance and
certification, since these were paid for
by the producer through user fees. As
in the casc of rice described above, the
moments when sced prices greatly
exceeded costs were short-lived. The
supply responsc was usually guick and
of a great enough magnitude to bring
priccs back in linc with costs.
Therefore, net income of seed
producers consisted mainly of a fair
rcturn on their productive resources
--land, capital, and managerial skills.

At the same time that sced
production rose, imports declined. In
1985, soybecan sced was no longer
imported, cotton sced imports declined
to 32 tons hybrid com went down to 171
metric tons, and 104 tons of sorghum
sced were imported. The total cost of
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imports dropped from the US$1,975,000
figure reported in Chapter 111 to
US$523,180. This camc at a time of
critical shortages of forcign cxchange in
Bolivia. Interestingly, in 1987, sced
imports rosc again, 10 46 tons of

cotton, 198 of sorghum, 277 of hybrid
corn,for a total value of nearly onc
million dollars. This phcnomenon is an
interesting reflection of the growing
demand, stemming from the recognition
by the farmer of the importance of using
good sced.

Itis worth noting that the policics
followed by the national government and
by the NSB were designed purposely to
promole free trade; therefore, imports
were not discouraged. Quilte to the
contrary, imports of sced were
welcomed when local production fell
behind in quality or quantity, or when
foreign production wis more competitive
in price. The only special requirement
of the Ministry of Agriculture was that
imported seeds pass local certification
and phytosanitary requirements.
However, all of the crops mentioned
above--cotton, hybrid com, sorghum,
--had just recently entered
the local system; therefore, some of the
imports might still be repiaced by local
production.

In addition to becoming
sclf-sufficient in edible oil production,
agricultural exports from Bolivia aiso
increased by around four or five million
dollars per year as a direct result of
the sced program. Bolivia became
better able to coinpete in international
markets. About 20,000 tons of
soybeans were exported to Europe in
1987. Commercial imports of some crops
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diminished, such as wheat from
Argentina. Local prices of some
agriculturai commodities decreased in
relation to ciher local products as a
dircct result of increased productivity.
In summary, a six-million-dollar
investment from intemational
institutions, along with a-one-and
onc-half million dollar cxpenditure from
the Government of Bolivia, triggered an
initial local private investment of
perhaps five to six million dollars.
These inputs have resulted in the
production of four million dollars in
sced cach year, which has a 17-mitlion-
dollar impact on productivity. The
national balance of payments was
improved by over five million dollars
per year. Thesce results reflect the
status as of 1987, only six years since
the very carly stages of seed program
development. But the volumes of seed
production are rising at a rate of about
1,000 metric tons cach ycar. This
implics that more than 10 million dollars
worth of seed a year will be produced
by the end of the decade, which in
turn will have an impact of over 40 million
dollars impact through increased
productivity. As a result, local institutions
and scrvices are becoming increasingly
sclf-sufficicnt. Needs for further
investments from public and
international sources are gradually
declining for the crops that have strong
sced production systems. In the
context of Bolivia, a country where
more than half the population is rural
and most people make their living from
farming, the evolving seed program is
serving an increasingly larger
percentage of the crop land; directly



or indirectly, this benefits a large
portion of the country’s population.

INSTITUTIONAL BUILDING

Normally, the most obvious goals sought
by seed programs arc quantity and
quality of sceds supplied, dissemination
of more efficient varictics, and,
naturally, yiceld improvement. These
objectives are being achieved by
Bolivia. Howexer, one key question in
every project-based sced development
effort is whether the country can carry
on with the development effort in a
continuous and long-term fashion.
Bolivia has demonstrated that it can do
so. Furthermore, the country can do
this at an accelerating rate. One thus
wonders what the built-in driving force
might be. When analyzing the case,
one facror 12t stands out as the main
contributor is the organization of the
secd systein. This system is based on
the integration of public and private
organizations, which leads to mutual
support, cfficient usc of resources,
formulation of cohesive plans and
policies, and coordination. L.inkages
were developed ar ng institutions
carrying out the vai.ous esscntial
functions of their sced system.
Naturally, this integration permits a
piiing-up cffect, with a greater
accumulative effect. The results being
achieved prove that an organized sced
system can accomplish much more than
isolated components trying to solve
problems alone.

The principle of integrating existing
local resources to achicve common goals

is readily accepted by leaders in most
countries. However, this key principle
is scldom put into practicc The most
interesting discovery of the Bolivian
Seed Program was finding a simplc way
to institutionalize this principle. This
has been done by organizing sced
boards. These boards were initially
tested at a regional level in the first
pilot region. Their success stimulated
similar actions in other regions, which
in turn triggered the formation of a
National Sced Board. As described 1n
more detail in Chapter 7, the process
started at the bases and finalized at the
top. This path is certainly diffcrent
from many sced programs that arc
imposcd from ihe top down. The sced
boards scem to be the key feature that
mak=s it possibic 1o capture the
richuess in agroccological variations as
weil as the richness in research and
develepment organizations throughout
the country. This richness in diversity
is aiso encountered in the National Sced
Board.

The insiit.donal model developed
around the .ced boards can be
visualized as an important
accomplishment in a seed development
cffort of a courury because it gives an
identity to a whole scctor interested in
secd industry development in a
continuous fashion. This can be scen
by bricfly analyzing scme of the
following products arising from the
presence of the secd boards.

1. Decentralization and regionalization.
The seed program in the 1970s was
bascd on central planning and seed
production, distribution, and
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certification based almost totally on
the government. In contrast, the
secd program in the 1980s is based
on both the government and private
scctor at the regional and national
level. The existence of regional
sced boards has automatically
resutted in decentralization. Local
rescarch and development
organizations have an input in policy
development, planning, orientation of
key services, and other actions
considered necessary for the
agricultural system in cach region.,
This pcrmiis addressing concerns in
a country with highly heterogencous
nceds. The product of
decentralization is naturally autoncmy
at the regional level. This has been
akey ingredient in the focus on
specific local constraints and
innevation from the bascs.

- Efficiency in resource identification

and utilization. Resources are never
enough and institutions do compele
for them. Joining strengths among
several organizations linked in a
sced system, where they share a
common objective, is facilitating two
major products: the flow of
resources within the seed system and
the flow of resources from outside
into the system.

One clear example of the first can be
scen in the flow of financial
resources from sced eaterprises
toward the seed ceriitication service.
This has assured continuity of its
quality assurance service, which
could not have been developed based
only on ever decreasing government

funds. Cbviously, in an integral
sysicm, strong instituiivns do
compensate for the weakness of other
institutions, resources flow across
components of the seed system, and
institutions specialize in areas of
their comgetitiveness. The end

result withina the sysiern is
synergism.

An cxample of the sccond product is
the flow of financial resources to the
system (o make possible production
and utilization of seeds and the flow
of foreign technical and financial
assistance for new seed development
projects. Evidently, the new
organization perinits a flow of
resources 1o a system where impaclt
and social returns are more likely
duc Lo the presence of an organized
sced system.

3. Cohesiveness in plans and policics.
The participatory nature of the
sced boards is conducive to the
development of plans and policies
bascd on inpul from irterested
partics. This facilitales reaching
conscensus al the planning level on
issues of local and national concem.
Participation in the planning stage is
esscntial for the commitment of
participating leaders, their
institutions, and their resources.

This contrasts with plans and
policics sometimes conceived in a
vacuum by a single government
institution. Conscnsus in the
planning phase facilitates
coordination, which is a chronic
problem among the following:



research and devclopment

institutic . governiment and privalte
institutions; sced producers and
sced users; and institutions
dedicated to human resource
dcvelopment, such as universitics
and produclion organizations, cic.
Yet, in an in-depth analysis, these
organizations have some common
objectives. Th:y share objectives
far beyond the: gencration and
transfer of tcchnology, and they
neced to work together to improve
their eftectiveness. The formation
of regional and national sced boards,
where these organizations take part,
is therefore a good mechanism to
coordinatc functions of an integrated
national system,

4. Flexibility. Challenges and
difficultics abound in seed industry
devclopmeni. Problems arise because
of the diversc institutional
composition of a seed system,
differences in needs and resources
among regions; variations in nceds
among large commercial and
industrial farmers and small farmers;
and the dynamic nature of the sced
industry. The sced industry in
soybeans has reached a well-
developed stage. Crops such as
corn, rice, and wheat are stil' in
early stages of development.
Systems for potatoces arc in the
process of initiation. Indeed, there
is a diversity of situations within a
country.

These challenges normally cannot be
clcarly focused unless the seed

system is flexible. Participation
obtained in regional and national
sced boards is providing this fcature
of flexibility. Onc clear cxamplc is
the new focus on potato sced
production for small farmers of
valleys and highlands. The ability
of sced boards 10 adjust their focus
and cvolve to address new needs
may hold the key to their
contribution on a long-term basis.

5. Stability. The futurc docs not
nccessarily need to be the mirror
image of the present, but a sced
program cannot be develeped by
constant detours cithcr. Stability is
nceded to assure an attractive
scenario that could invite public and
privalc investment. Stability is also
essential for the continuity of
government functions in the seed
system, and to attract productive
and innovative human resourccs 10
the system and maintain them in it
The new pragmatic organizational
model of the Bolivian seed secto,
not pretending to be insensitive to
political changes, scems to give the
seed industry needed relative
stability.

In summary, the institution

building based on sced boards of the

Bolivian Sced Program and the

integration of government and

non-govemment resources arc regarded
as positive resutts with potential long-
term implications. Thesc boards have
facilitated identification of constraints,
design of action plans iailored 10 solve
those constrain:s, and identification of
resources nceded 1o carry out future
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plans. Furthermore, this mechanism is
facilitating the gathering of financial
and political support for the sced
system as a whole. Participation by a
wide range of institutions, involving
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government and non-govemment ones,

has beenhe most important accomplishment
of the Bolivian Seed Program in the end.
This is regarded as a key ingredicnt that is
setiing the sced industry in motion.
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