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SECTION I
 

INTRODUCTION
 

The Agriculture Sector II Project in Bolivia (511-T-059) was
 
developed by the U.S. Agency for International. Development
 
(USAID) and was signed with the Ministry of Rural Affairs and
 
Agriculture (MACA) in 1977. On May 4, 1979, Chemonics Inter­
national signed a host-country contract with MACA, numbered
 
511-T-059-008-HCC, to provide technical assistance in support of
 
project activities. The original technical assistance contract
 
was for two years with a provision to extend for a third year.
 
However, many events changed, which caused the project and the
 
contract to be extended several times to September 30, 1986. The
 
present report summarizes the activities and experiences of the
 
technical team over the seven-year period of project implementa­
tion.
 

A. Oriqinal Protect Desin and Setting
 

The project concept was to meet a number of different needs in
 
the agriculture sector at the same time.: As a result, several
 
unrelated activities were included, but they had two primary
 
points of focus:
 

o Expansion of agriculture in the Gran Chaco, and
 

o Institution building at the central level of MACA.
 

The Gran Chaco is a remote region in the southeastern part
 
of the country, bordering Argentina and Paraguay. Its agri­
cultural potential was recognized in the early 1970's when the
 
government built a large oilseed processing plant there to
 
extract edible oil from soybeans, peanuts, cottonseed and other
 
crops. The Bolivian market for edible oil was not satisfied by
 
local production, which was concentrated in the Santa Cruz
 
Department. ("Department" refers to a geographical subdivision of
 
the country, similar to a state.) Considerable amounts of oil and
 
substitute productssuch as lard were imported. Expansion of
 
agriculture in the Chaco hinged mainly on clearing more land for
 
cultivation. Hence the central activity of the project in the
 
region was the operation of a pool of Caterpillar tractors,
 
including a central shop for maintenance and repair. The
 
activity was to be carried out by the Departmental Development
 
Corporation of Tarija (CODETAR). Related activities included
 
providing credit for land clearing and credit for soybean and
 
peanut production through tte Bolivian Agricultural Bank (BAD),
 
and research and extension through the Bolivian Institute of
 
Agricultural Technology (IBTA). The latter two institutions, DAB
 
and ISTA, are part of the Ministry of Rural Affairs and
 
Agriculture.
 



Sinmultaneously, USAID was implementing another project 
(T-055) to assist agricultural cooperatives, one of which was being 
formed in the Gran Chaco. The principal interface in project 

,--design-was,-.that-the.Integral..Servi ce-Cooperative .,-Gran Chaco,.-.. 
Ltd. would opmrate a pool, of agricultural machinery, including 
tractors and :ombines. Hence this activity was not included in 
the original design for the T-059 Project. 

In the second area, related to institution building, the
 
emphasis was on sector planning, statistics, and reorganization
 
of MACA. At the time, projects.receiving support from USAID were
 
not focused on the private sector. Instead, most rural
 
development projects were limited to supporting the smallest
 
farmers and were implemented through public institutions; in the
 
case of Bolivia, these fell under the MACA umbrella. At the same
 
time, the agriculture sector in Bolivia has traditionally had
 
little importance in the eyes of public officials, and policy
 
reflected this attitude. MACA received a small share of the
 
budget, had little authority and influence, and was gradually
 
becoming weaker. Hence it was thought to be in general need of
 
support in order to carry out programs and projects, as well as
 
participate more effectively in policy and decision-making
 
processes.
 

Many of the institutions under the MACA umbrella got their 
start through development project support. They had been 
"decentralized" (separeated from the central part of MACA) to 
protect themselves from the Influence%of political changes, but 

* 

with few exceptions continued to centralize authority within 
their own institutions at the national level. This approach was 
not questioned in the deowign of the T-059 Project; therefore, the 
emphasis was on institutional strengthening at the central level. 

Besides the two areas mentioned above, seed production and
 
irrigation were to be included in the project. These, along with
 
credit, were referred to generally as provision of inputs to
 
farmers. However, irrigation was excluded from the project before
 
the arrival of the technical team.
 

Finally, provisions were included both in the project and
 
the technical assistance contract for other activities in the
 
agriculture sector. Therefore, the project was purposely de­
signed to be highly flexible, to the point where it could
 
easily become a "grab-bag, i.e., a source of funds to carry out
 
unprogrammed activities or to make up for lack of funds in other
 
project%. 

7The original Project Agreement was signed on November 24, 
1977, and had a duration of five years. UBAID support was 
initially scheduled at $11,300,000 from loan funds and 52,200,000 
from grant funds. The Chemonics technical assistance team arrived 
an June 109 1979, after a lengthy process of contract formulation 
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and negotiation. The initial value of the technical assistance
 
contract was for $1,521,510, of which $1,310,540 was from grant
 
fund%.
 

Several abrupt political changes helped shape the course of
 
activities. In August of 1979 power was handed over peacefully
 
from a military to a civilian government. In November a military
 
coup interrupted the peace, but the new government lasted only a
 
few weeks before again handing powetr back to civilians. General
 
elections were held the next year, but a violent military coup in
 
July of 1980 stopped the process. The new military government was
 
not well received by most of the international community,
 
including the United States. Many programs receiving foreign
 
support were carceled or curtailed. The status of the T-059
 
ProJect was undetermined for several months before being "frozen"
 
in September, 1960. Under the new rules, long-term advisors
 
already in country could remain in their work, but no new
 
advisors could be recruited. Disbursements would be held to a
 
minimum, only the bare essentials to keep activities alive.
 

Despite the strained relationship between governments, the
 
advisors on the team had no particular Rroblem working with local
 
counterparts. Also durlng this period, policies followed by AID
 
began to change, allowing greater flexibility to work at the
 
local level with leaders in the private sector.
 

Another military coup in August 1982 opened the way for
 
"reactivation". However, when the project was officially
 
reactivated in May of 1983, anew system of programming funds was
 
being utilized by USAID, and a detailed plan was required. By
 
this time, activities had become almost completely decentralized
 
to the regional level. Chemonics had three regional offices
 
outside La Paz and worked with literally a countless number of
 
clients in multiple technical fields. Presenting a global plan
 
comprising so many varied activities was a time-consumingo but
 
necessary step. The plan did not receive USAID approval until
 
May of 1984, which was effectively the date the project was
 
reactivated.
 

Power was again handed over to a civilian government in
 
October, 1982. Rapid inflation and devaluation of the Bolivian
 
peso had already begun. The next three years under the Biles
 
government would see the highest rate of ioflation in the world,
 
rising to over 20,000 percent per year during some periods.
 
Policies that fixed an official rate of the peso to the dollar,
 
while streat rates soared out of sight, distorted much of the
 
economy. Principally because of these problems, now elections
 
were called for ahead of schedule, resulting in the peaceful

transfer of power to the MNR party in August of 1985.
 

The continual changes in the political environment within
 
* the country and between the Bolivian and U.S. governments


resulted in four one-year extensions in the Project Activities
 
Completion Date (PACD) until the final closing of the project on
 
September 30f 1986. The technical assistance contract was also
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----- --------- - - - --- -- -- - - - - - - - - - - -

affected by this unstable environment, being extended six times
 
for longer and shorter periods as shown in the table belowt
 

TABLE 1.1 SUMMARY OF CONTRACT DURATION
 

Contract Months
 
Termination of Extension
 

Orgia-oi;--------------------- ----- ---- - ~--- - -- - -- --------- -----Original Contract June 30, 1961 25
 

Amendment 6 December 31, 1981 6
 
Amendment 7 November 24,1962 11
 
Amendment 10 March 31, 1983 4
 
Amendment 11 December 31, 1984 21
 
Amendment 14 September 30, 1985 9
 
Amendment 15 September 30, 1986 12
 

Tota.........dur.......ion.....of....contract 66
 

- f -- - -a-- -a- -- --- - -------- - - - - ----- ----------

Loan funds for the project remained'at 11.3 million dollars,
 
but grant funds were increased to $3,060,000, for a'total of
 
$14,360,000. The technical assistance contract budget by the end
 
of the project reached $5,6,,667, of which $3,018,008 came from
 
grant sources. The portion of total USAID contributions to the
 
project for technical assistance increased from 11 percent to 39
 
percent. Loan funds increased from 1,4 percent of the original
 
technical assistance budget to 46 percent. These figures
 
demonstrate the increased importance placed on technical
 
assistance as the project progressed.
 

C. gjg g9o~ ~ ItgLe goto ! 9±g c9£s 

Two members of the initial four-person team of long-term
 
advisors were located in Yacuiba to work on the land clearing
 
component. After an initial period of receiving new equipment and
 
putting it into operation, both advisors became frustrated by the
 
lack of support and Mismanagement on the part of CODETAR. Later
 
the scope of the land clearing activities in the Chaco was
 
widened to include farm mechanization and soil conservation. In
 
both casel, the advisors had the advantage of working directly
 
with farmer clientl, and did not depend totally on support from
 
authorities in public organizations.
 

The soil conservation program had an interesting history
 
that other persons working in development projects overseas can
 
learn from and take heart ins The program was virtually without
 
resources, and had several failures the first year, but the team
 
did not lose its enthusiasm or it* creativeness, and was able to
 
find viable, cost-effective methods of soil conservation which
 
were accepted and applied by farmers. Their work also resulted in
 
much greater efficiency in the land clearing operation, a goal
 
that had eluded the technical team from the start.
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At the initiative of farmers in the Chaco, a cotton
 
production program was started in that region in time for the
 
1982-83 crop cycle. The purpose of the program was to introduce
 
cottonto-th.,region-and, put--an.existing .gin -into operatioonn. AtAt. 
thea same time, technical support in maintenance of land clearing 
equipment and in farm mechanization were terminated, but the seed
 
component of the project was expanded to include the Chaco.
 
Therefore, by 1983, the effort to expand the agriculture sector
 
in the Gran Chaco had evolved from land clearing and farm
 
mechanization to soil conservation, cotton production and soybean
 
seed production.
 

Two other members of the original team were located in La
 
Paz to work in institution building and project management.
 
Problems typical of development projects working with public
 
institutions abounded. Advisors and their technical counterparts
 
had little influence on decision-making processes, counterparts
 
were few in number and poorly motivated, and little local support
 
was provided in the areas where the advisors were assigned to
 
work.
 

As the project was extended beyond the initial contract
 
period, Chemonics attempted to reduce the institution building
 
component to a minimum, and in this way avoid the frustrations
 
arising from the politically unstable environment. (Bee figure I
 
on the next page.) This was not entirely possible, because of
 
well intentioned requests made by MACA officials for further
 
assi stance.
 

One such request resulted in the formation of a small
 
program based in La Paz which distributed technical documents and
 
a periodic bulletin to subscribers around the country. Despite
 
its high visibility, it was not greatly susceptible to changes in
 
the political orientation of the ministry.
 

Perhaps because of the credibility Chemonics had achieved in
 
implementing field programs, the subsecretary of agriculture
 
asked for cooperation in a new effort to reorganize the ministry
 
and its decentralized institutions. A technical team made up
 
mostly of local advisors was formed for this purpose in 1982
 
under separate funding from the PL-480 program. One outcome of
 
this effort was the passing of a ministerial resolution creating
 
regional seed councils.
 

Chemonics' participation in the institutional reform effort,
 
which tended to decentralize public authority to the regional
 
level and promote greater participation of farmer organizations,
 
prompted an attempt by an unfriendly minister to cancel the
 
technical assistance contracts The possibility of such a
 
reaction occurring in a shifting political environment had been 
anticipated, but the opportunity to make a positive contribution 
was considered to be worth the risk. Only with the support of
 
officials from UBAID and from leaders in the agriculture sector
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in different regions could the contract be rescued. Fortunately,
 
some of the most important objectives of the efforts in
 
institutional reform wer-'e eventually achieved.
 

Beginning in 1980, the first advisor in seed improvement
 
began working, and for this purpose an office was opened in Santa
 
Cruz. At a time when other project activities were closely tied
 
to public institutions the seed specialist was able to work
 
directly with a series of clients in the'region, some from the
 
private sector. By the time the original technical assistance
 
contract ended in June, 1981, the potential of the seed
 
production program was already being recognized.
 

By 1983 the seed production program in Santa Cruz had grown
 
to a magnitude and importance that no one had previously
 
imagined. Several thousand tons of seed were produced, including
 
soybean, wheat, corn and rice. Local companies had gotten
 
started and were investing in private seed cleaning plants. The
 
Regional Seed Council was a legitimate, active body, establishing
 
fees to finance a technically competent and credible
 
certification service. Because of its success, this activity was
 
expanded not only to the Chaco but also to Chuquisaca, an area
 
where farms are smaller and not mechanized.
 

Thus, from 1983 to 1986# the project had four primary work 
sites$ 

o La Paz: administrative offices and the base for the
 
information systems program
 

o 	Yacuiba: combined offices for soil conservation, 'cotton
 
production and seed programs in the Chaco, including a
 
seed certification laboratory
 

o 	Santa Cruz: seed certification laboratory and offices
 

o Sucres 	seed certification laboratory and offices for
 
Chuquisaca
 

By the end of the project, seed production activities
 
occupied nearly all the attention of the technical team, and were
 
progressing very rapidly. Local seed production topped 7,000
 
metric tons per year, replacing more than three million dollars
 
of imported seed with local material of excellent quality.
 
Yields of at least one important crop had Jumped by more than 50
 
percent in just a few years. Dozens of small, local seed
 
companies had been started to produie seed In various parts of
 
the country. Most persons who were familiar with the project
 
knew it a the "USAID Seeds Project."
 

The project gained wide recognition in Bolivia, receiving
 
several prestigious local awards, including a gold medal for 
Oftritoriou Service to the Agriculture Sector in Bolivia." The 
first seed advisor to work om the project was credited as being 
the father of the seed industry in Bolivia," The National Geed 
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Council developed an outline for a new project in s*d production 
which would cover all of the country, instead of'only certain 
regions, and provide f, nds for long-term training at higher'
academic-leves-for- ocal-tirchn Icians---Th-proposaly-ch--did----­
not request any funds for capital investments, was presented to 
USAID by the minister of agriculture. The acceptance of 
technical assistance was in great contrast to-the earlier days 
when a minister attempted to terminate the contract with 
Chemoni cs. 

D. Lve of Effort
 

A mix of human resources was involved in implementing
 
project activities. Most long-term advisory positions in the
 
initial stages of the project were held by expatriates of North
 
American origin. Later, however, some positions were held by
 
persons of Latin American origin, and finally one long-term
 
position was held by a Bolivian. Short-term advisory personnel
 
was also highly mixed, with a larger involvement of Bolivian 
professionals. Locals were also employed for a number of other
 
technical jobs, such as the members of the Technical Team for
 
Reorganization of MACAp extension agentq in cotton production,
 
and others, A great number of- student workers were involved in
 
information systems, soil conservation, and seed production.
 

Table 1.2 on the pext page summarizes the person-months of 
effort of advisory and managerial personnel specified in the 
technical assistance contract, including the amount of home­
office staff time paid directly by the project. The table does
 
not include time invested by other professionals not holding
 
advisory positions, time of local managerial staff, or time of
 
home-office managers and administrators carrying out regular
 
backstopping from the home office. The information in table 1.2
 
reveals the relative importance of each component of the project.
 
Some components consist of up to four separate activities or 
programs. 

E- QC20tUeoilg 9 b cmuletc 
The following section of this report explains the general


project management style used by the institutions involved--MACA,
 
USAID and Chemonics. It then presents a summary of project
 
personnel according to the managerial or technical functions
 
they fulfilled.
 

The next six sections, IJI-VIll, give a track record of the 
16 Specific areas of activity included in the project. An 
activity is defined as an area where a long-term advisor or 
short-term advisory team was responsible for work in a particular 
program. Related activities are grouped into 'components4ll In 
Some cases, activities within a component were closely connected 
and managed as a unit; in others, they were implemented 
separately and are grouped together in the report only far ease r 
of presentation. For each activity, general project objectives
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a ths ad o.;of i expressed in terms of person­

mn Itad ofpresenting a detailed chronology 
of events to demonstratd the progress made, the history of each 
acti vi tyAmi.summari zed-.n.a*brA e any.....sis.call edal,'probl ems__ 
encountered and accomplishments,." Conclusions are then presented 
Sfor each activity.
 

Finally, section IX, entitled "General Coriclusions,'
 
identifies some of the factors believed to have contributed to 
the success of the technical assistance team under the T-059 
Project. It also points to the need for continued USAID support 
in seed production. 
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SECTION II
 

PROJECT 'MANAGEMENT AND PERSONNEL
 

A. Institutional Structure
 

The three primary institutions charged with project
 
management were the Ministry of Agriculture and Rural Affairs
 
(MACA), the Agency for International Development (USAID), and
 
Chemonics International. The director-general of MACA was the
 
official project director and counterpart to Chemonics' chief of
 
party. The director general holds the highest technical position
 
in the ministry, reporting directly to the subsecretary of
 
agriculture and then to the minister. Despite the demands on the
 
director general's time, the persons who held this post were
 
always involved in project implementation.
 

USAID named a technical project manager in the Rural
 
Development Division to participate in project implementation and
 
follow-up with other parts of the mission. Because of the ,
 
project's complexity and the number of clients it involved all
 
around the country, the USAID project manager became absorbed in
 
various project activities, and even played a major leadership
 
role in some areas as time permitted. He was called on to travel
 
frequently to work-sites in different regions.
 

A Coordination Office was established to maintain constant
 
contact with the many client institutions--several dozen in
 
number--to help formulate their requests for project
 
assistance, and to channel these requests to MACA and USAID for
 
approval. This office also carried out administrative tasks,
 
such as local procurements, inventories, and project accounting.
 

Chemonics' chief of party (COP), and later also the deputy
 
chief of party, were based in La Paz in order to coordinate
 
closely with MACA and USAID. The La Paz offices were primarily
 
administrative, whereas technical programs were run out of
 
regional offices in Yacuiba, Santa Cruz, and Sucre. The
 
technical assistance contract budget provided for full services-­
travel, vehicles, secretarial staff, publication of reports,
 
etc.--to be handled directly by Chemonics.
 

Office space in La Paz for both Chemonics and the
 
Coordination Office was paid for by the contract budget, thus
 
joining these two entities under the same roof and at the same
 
time giving them a degree of independence. The Chemonics
 
administrative and secretarial staff worked closely with the
 
Coordination staff on a daily basis, and over time a tight-knit
 
team was formed.
 

Weekly meetings were held among the USAID project manager,
 
the coordinator, and the chief of party. The director general,
 
and sometime* the Subsecretary or minister, were consulted where
 
major decisions needed to be taken or approvals were required.
 

At 1.. .L1; lr r q l l . ;i;i/,; 



Since the COP traveled continually to field offices to
 
participate in technical activities, he often acted as liaison,
 
representing the advisor's and their clients and counterparts in
 
meetings.with MACA and USA . uring_some_,peoriods earl y__ i n _the
 
project when political conditions were'unfavorable, conflicts
 
arose over whose interests were to prevails those at the central
 
level or those at the regional level. Fortunately over time, an
 
environment of trust and understanding grewo add a very dynamic
 
and effective decision-making process evolved. For example,
 
decisions were often taken through verbal agreement and executed
 
without being formally put in writing. Streamlining the
 
imp lementation process in this way was of great valuebecause of
 
the large number of activities and the resulting administrative
 
work load.
 

B. Pr2o9C!i.n92 and Manamnt of Funds
 

After the project was reactivated in 1983, the Coordination
 
Office was charged with reprogramming five million dollars in
 
remaining project funds, and directly managing and disbursing
 
peso funds for local expenses. Although the total amount of
 
funds was not large the different progr'ams and clients around
 
the country were numerous. Reprogramming schedules contained
 
perhaps more than 75 line iterou, each one with its own background
 
information and detailed breakdown, The project was so complex
 
that no single person was completely up to date on all activities
 
at one time.
 

Because project funds were *Q limited, other sources were
 
found for some activities, PL-480 and CODETAR both financed the
 
construction and installation of seed plants and provided credit
 
for seed production programs. Also, a special peso fund was
 
created within the project, amounting to nearly $.185,000. It was
 
derived from the payments for eight Caterpillar tractors made by
 
CODETAR to the project itself. This local counterpart fund was
 
handled entirely by the Coordination Office to supplement USAID
 
funds in various activities. It was named for the Project
 
Implementation Letter that approved the concept, PIL 103.
 

Management of funds for training activities in Bolivia was a
 
special problem. At first budgets were prepared for each event
 
and presented to USAID for approval and disbursement. The
 
executing agency would then settle accounts after the fact. This
 
system lacked the flexibility to adjust to changing conditions in
 
the local environment, not the least of which was extreme
 
inflation. By the time disbursements were received, they would
 
frequently be too devalued to cover costs. The problem was solved
 
by budgeting for these expenses in the technical assistance
 
contract. Chemonict advanced the funds to meet local expenses
 
through its regular accounting methods, kept track of the dollar
 
cost at various exchange rates, and recovered the amount through
 
its regular monthly invoice to the project. Perhaps more
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important, advisors felt they were provided the means to carry
 
out training activities with a minimum of time expended in
 
budgeting and administrdtion.
 

In addition t o training, t he projecct provided funds for 
meetings, conferences, and special travel. The largest of these 
events were the national Round Tables on SeedProgram
Development, which grew to more than 200 partidipants by 1986. 
The ability to facilitate travel to and from different work­
sites, coupled with the flexibility to provide extra support 
through PIL 103 funds, created an unusual amount of leverage to 
the management team. 

Project objectives were not defined for training and other 
events; instead these were carried out when needs arose within 
ongoing programs. Therefore, no attempt was made to record the 
number of seminars, short-courses, meetings, conferences, etc., 
that were organized and executed under the project. Suffice it 
to say that training and special events were so frequent and 
intense that they became a major task of the DCOP, the
 
coordinator, and much of the administrative staff. Perhaps the
 
magnitude of these efforts is not reflected in the descriptions
 
of the various programs, again, because 'they were viewed simply
 
as a method of carrying out advisory work, rather than as
 
separate activities.
 

C. MA821 SI M n&9Pln2C11 taff!
 

The director general of MACA.was the official project 
director. Fortunately, this position did not change with every 
changt of cabinet. Therefore, the list of persons who held this 
post during the life of the project is fairly short: 

Ing. Gover BarJa 
Ing. Osvaldo Antezana 
Ing. Lucio Arcs 
Ing. Jaime Sejas 
Ing. Raul Galas 

Three persons held the post of USAID project manager, one of
 
whom served in this role during two distinct periods. They are
 
as follows:
 

Mr. Richard Peters
 
Ing. Jorge Calvo 
Mr. John Rifenbark 
Ing. Jorge Calvo
 

The rural development officer, Mr. Robert Thurston, took an
 
active part as well, especially during the long period when the
 
project was frozen,
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The Coordination Office was staffed at first with a coordi­
nator, an accountant and a secretary. Later an administrator, a
 
procurement agent, an architect, and a messenger were added. Two
 
persons held the coordinatois job for significant periods,of
 

Lie. Orlando Cabrera
 
Lic. Isabel Canedo
 

The administrator of the Coordination Office was Lic. Dexter
 
Vargas.
 

D. V22t9QLri etcagarta3 lte 2t3c.t ga tt2 Ei at 

The summaries of the project components found in later
 
sections of this report provide a general outline of the make-up
 
of the teams responsible for technical activities and show the
 
lemel of effort in person-months of advisory time paid for by the.
 
contract budget. However, they do not always state the titles of
 
each advisory position, show the duration of the assignment, or
 
identify the person or persons who held the position. This
 
information is summarized below for easy reference.
 

The order of presentation of technical advisors coincides
 
with the order in which project activities are discussed in
 
sections III through VIII. In addition to the technical
 
advisors, information is also given on managerial personnel
 
located in La Paz and in the home office in Washington, and on
 
local support personnel in Bolivi#.
 

1. T!chLsaL Advisors
 

Long-term land clearing technician. M.£L I 2 HLLLoMe was
 
employed under a different USAID project to help CODETAR set up
 
its operations in the Chaco before start-up of the T-059 Project.
 
He came on the Chemonics team in June of 1979 and held the land
 
clearing position until August, 1990.
 

Long-term heavy equipment maintenance technician. OC, ealiog 
.ggl held this position for only a few months between June and 
November of 1979. He was replaced by tI. 6IpLLI algi in January 
of 1980. Mr. Ries continued in this role until October 1982. 

Long-term farm mechanization technician. UCL ItCCtOt MGICOY 
was contracted by another firm to assist the cooperative under 
the T-055 Project. After its closing, an agreement was reached 
whereby he was transferred to the Chemonics contract. Mr. 
McCarthy held this position from October, 1961 to February of 

r9,3.
 

Long-term soil conservation advisor. Mr IL Rep. imlga hold this 
position from December 1901 to March £985, with one interruption 
because of illness. 

14
 



Short-term assistance to produce a video tape on soil
 
conservation activities. MrL Qt*f @C:C g)4 e directed a team of
 
three local assistants to pioduce the 25-minuto tape. This
 

-required three months'-ef~fort-in-the-latter-part of 1984;.
 

Short-term team to study the feasibility of introducing cotton
 
production in the Chaco. The leader of the study group was 
QcR 6wLp ftauuite who had Just completed-other assignments with 
Chemonics in sector planning, The other advisors were also 
locally hireds Ing. B2 L3,§gLk gLCL !Lg. ELg!gLc g R!C!L 
109L 69LB IgtgCG9L §EL Ig0ogi §euill. Each team member worked
 
for a few weeks in August and September 1982.
 

Cotton production specialist, short-term then converted to long­
term. Preference was given to local recruitment for this
 
position. It was held by jag2 Victor Gonzaloe from October 1982
 
to the end of the project in September 396.
 

Long-term organization and methods advisor. Mro RobS & geeCk!
 
was advisor in this area from June 1979 through Sly 1981.
 

Short-term organization and methods advi'sor. Mr. Jrge
 

tAnLuct served in this capacity working with a local team
 
from June through December of 1982.
 

Long-term advisor in sector planning. The chief of party,
 
RCL uuCelI..ee iu served part-time as planning advisor in
 
the early stages-of the project. The position was redefined,
 
substituting the general emphasis.on sector planning with
 
specific responsibilities for defining policy within ongoing
 
project components.
 

Short-term assistance in sector planning. Q#tk 11gt and 6ULl
 
9eMugC both doctors in agricultural economics worked with the
 
chief of party in this area, Dr. Zimet worked from July through
 
September of 1981, and Dr. Ampuero from October 1981 through
 
August of 1992.
 

Short-term advisory team to develop specifications for a computer
 
center and equipment. Two experts worked at separate times for a
 
few weeks each in the first part of 1980. They wer* CL 9¥
 
ea1uia0 and ML 86611 1tCIL2L1, 

Local specialist in information system%. This was first defined
 
as a half-time position, and was then changed to full-time. It was
 
officially called short-term under the contiact, although it was
 
extended from September 1983 to April 1966. ICL IlgiVtL Loqt
 
held this position and supervised a group of student workers from
 
the Catholic University.
 

Long-term sed specialist/activity leader to Banta Cruz. QC 
8WC1 IitCtX began the seed activity uder the project and 
remained in the position for five years$ until March of 1995. 
Hit work resulted in an expansion of teed activities to other 

http:emphasis.on


regions and to the national level, which lead to the designation
 
"activity leader" for the advisor's position in Santa Cruz.
 
After Dr, Garay's departure, kr Juan Landivar was transferred
 
from the seed program in thw Chaco to Santa Cruz. Dr. Landivar
 

-evdnthis
position' from' July 1965 thrugh Spember1986._ 

Short-term assistance to study problems with Oheat seed in Santa
 
Cruz. An agricultural economist, C. Nihoa Mntp was hired
 
for this purpose. The material also served as a basis for Nick's
 
master's thesis. He worked from March 1984 to August 1984, and
 
then returned in July of 1985 to.give a presentation on the
 
findings of his thesis.
 

Long-term seed specialist, Gran Chaco. The assignment for this
 
advisor was originally intended to be split between Santa Cruz
 
and the Chaco, but the latter absorbed nearly all the advisor's
 
time. RL 91fi ll6 O LXC was responsible for these activities 
from April 1983 until transferring to Santa Cruz. At that point,
 
a local advisor, Ias9, 2ggl011 Gb1X!u replaced Dr. Landivar in
 
Yacuiba. Ing. Chavez started his assignment as a short-term
 
advisor in May 1985, and was later converted to long-term,
 
remaining with the project through September 1966.
 

Lqng-term seed specialist in Chuoulsaca. This position began in
 
August of 1963. It was held for two years by 2C& ggg1C GitC2C#
 
and for the last year by CL GLj ig DC19eitOL.t Besides
 
supporting the local seed program in Chuquilaca, the position
 
called for assistance in the design and installation of seed
 
conditioning plants in various regions of the country, a
 
responsibility that occupied about a third of the advisor's time.
 

Local advisor in seed production, Chuquisaca and Potosi. This
 
position was created to provide better coverage of day-to-day
 
activities in regional toed programs and create an opportunity to 
develop the capacity of a local technician. lOQ& 4iLie 62cwe 
carried out this role very effectively from May 1985 through the 
end of the project. After participating in additional short-term 
training in Bratil, Julio returned to Sucre as director of the
 
Regional Seed Certification Service.
 

Short-term assistance to carry out studies in Chuquisaca. 6gL, 
9g9XI V#Cle was contracted for this purpose in March of 1954. He 
first worked on a feasibility study for a seed plant in Santa 
Crul, and then was responsible for a series of studies and projects 
in Chuquilsaca and Potosi. The position was extended several 
times through February 1965. 

Sthort-term assistance in national seed program activities. A local 
agronomist was employed for seven months in La Pat during 1902 to 
helo reorganize the National Seed Department of fMAA. j1g0 L9CeI 
3iateli worked in this capacity as special advisor to the 
subscretary of agriculture. In May of the same year, a local 
attorney, QL hfO4iO OUCOL;G cooperated in developing a rental 
agreement to transfer a seed plant to a regional institution. 

16
 



Short-term advisor in seed plant installation. Near the end of 
the project, Qt,. g*f GeaC2 returned to assist with the 
installation of two seed cleaning plants. Dr. Cabrera had worked 
on the project for two year's heading up the seed program in 

Local advisor in civil engineering to assist with seed plant

construction projects. Ing, .Egd Rcormi was hired as a short­
term advisor in La Pat to design the buildings for several seed
 
conditioning facilities around the country. He worked from June 
1983 through March 1985 in total, but it is estimated that
 
about nine months of this total were used to assist MACA with 
construction projects unrelated to the seed program.
 

Short-term advisor to prepare a video tape on seed certification. 
.r Qgae §gtCJLuLs from Chemonics home office skillfully carried 

out this effort during two months in early 1985. Fortunately he 
had the same local assistants who helped with the earlier soil 
conservation video. 

Short-term advisors to conduct studies on fruit and vegetable 
marketing. eegah 1|ag and ftO!11 ftjly carried out the first of 
these studies in Tarija in early 1980. "6LrA.v .rgggcarried 
the offort a step further the followinQ year, with a few days*
help from UCL 611tt from Chemonics home office. tk. WgLa 
L42r. was responsible for work in Chuquisaca and for developing a 
course outline for the"University of TariJa. 

Short-term instructors for a training program in natural resource 
management. Several courses were given between 1983 and 1986, 
nearly always using a mix of local and foreign instructors. The 
persons provided for this purpose through Chemonics wares Qt. 
iglalb InL..[i9n. vag lga miio Ian,- t3CLl ivtn Ga glg eitCboi.. 
ecatciui Ictaxt Re&.Ionl1 QC1U&62t60 and Dr., GlCLgihgotclLI1ti. 

2. tstotn9cLL elcigoo1L
 
Project supervisor. 3llGoloilal GgeuCtf fulfilled this role from 
the initiation of the Chemonics proposal nearly to the end of the 
project. Candy spent two months In Solivia during start­
up# and provided continuous assistance from her base in the home 
office in Washington DC., She made one-week supervisory trips to 
the project twice each year. . ItlIIcWQ Ilt#L, director of 
Chemonics International Consulting Division, substituted for 
Candy on one of these trips. 

Chief of party. this position was held for the entire length of 
the Chemonics contract by DCL. eCtS190 I. eOiALI. who also had 
responsibilities as advisor in sector planning. rhe position 
implied a wide variety of technical, managerial and adminis­
trative tasks. The primary function of the advisor was to 
provide leadership for studio*# policy analysis and institution 
building activities within the various project components.
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Deputy chief of party or administrative director. This position
 
was not defined and fill'ed until July of 1984. It was initially
 
conceived as a short-term pbsition and was later converted to
 
long-term. It was held consecutively by three persons: 

Mr. Dela;in cam; toBlii t h nd_ ofnother Chemonics%_ 
project, and Ms. DeBlauw was transferred from the home office. 
Ms. Owens was first hired in La Pat as alocal administrator, and 
then took the position as administrative director to handle 
project closing. 

Project administrator. U gLLuQ dgLggLn was responsible for
 
administration for the technical team in the home office for the
 
duration of the project. She made three visits of about one week
 
each to La Pat, including a trip to help close the offices in
 
September 1986.
 

Procurement specialists. The assistance of procurement agents was
 
needed to support the advisory team in the technical assistance
 
contract, and to provide additional procurement sirvices for
 
project equipment and materials. Aside from continuous support
 
to ship household effects and personal vehicles of team members,
 
Chemonics' Procurement Department dedicated nearly six months to
 
special purchases and shipments of project commodities. The
 
persons primarily responsible for this work were tir 62112! dggh
and tCL eouciw QggQ.
 

Naturally there was a certain turnover in local personnel 
as positions were created and terminated with the changing 
conditions under which the project operated. In this section, 
only the most permanent positions and most long-term employees 
are mentioned, 

Bilingual secretaries and translators. Two very capable and
 
responsible secretaries in La Pat handled translations, final
 
editing and publication of Chemonics documents. They were |L
 
tgof e8LqC1J and baL fjLioe eaigbsI ft Of tiale. As head 
secretary, Ms. Alborta handled many aspects of office management
and communications. 

Accountants and local administrators. These functions were 
primarily handled 4n La Paz by L GQCSLoo 9112112L a. 1 bMirt 
G1ftcoo Of IdLoLagg. and 004 f8olooills tfgQJ#q. 

Secretary-bookkeepers, These positions were held in the regional 
offices and involved a great deal of general office management 
and communications. MgL UqtCLqg eyiae ft M9Li very capably 
carried out these functions in Santa Cruz from 1900 through lO. 
1J%& l1*1 YaIaui and t2oI111020 8HCt Were co-secretaries in 
Yacutba, And in Sucre, the position was first held by 1J*L 
,BollO ugias'Olog and then by USL 92iL eeLLigglhli. M. Montano 
first worked as secretary in the La Pas office, then transferred 
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to Sucre to work as secretary-bookkeeper, then returned to La Paz
 
to work as administrative' assistant. Ms. Gomez worked as
 
receptionist in La Paz defore transferring to Sucre.
 

Driver-messengers. The title does not describe the position
 
oaccuratelybecause-theseperoonswerecalled-upon'-to assiist w t...
 
a great variety of activities, including perfoQrming electrical
 
installations in offices and seed laboratories, preparing
 
materials for short courses, repairing seed cleaning equipment,
 
and handling customs clearances, shipments, and local procure­
ments. Mr. g9%9C BaLliven held this position for seven
 
years in La Paz, being the local employee to gain themost
 
seniority on the project. Oscar was assisted in many tasks by
 
MrLI9iLQI GeXL, who had dedicated many years of his life to
 
development projects in MACA. fC& QUAeuCIg LgJk% worked to
 
support the Santa Cruz seed program from its beginning in 1980
 
to the end of the project. Mes!s!!r Ismael Gal!gog and Daniel
 
Rglip fulfilled these functions in Yacuiba. And Mr. gg !L!
 
was the driver in Sucre, having transferred from Yacuiba.
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SECTION III
 

LAND CLEARING AND RELATED TECHNICAL AREAS
 

I. Land Clearing
 

The Gran Chaco Province in the Department of TariJa
 
lies in the southeastern part of the country, bordering Argentina
 
to the south and Paraguay to the east. The region is~quite
 
remote, and separated from the city of Tarija by a narrow
 
mountain road passable in dry weather. Most interaction is via
 
railroad with the city of Santa Cruz, 589 kilometers to the
 
north.
 

Ten years ago, the main activities In the region consisted
 
of raising cattle, logging, and small-scale tr.ading of goods over
 
the Argentine border. Agricultural production was limited mostly
 
to corn for feeding hogs on a small scale. Probably no more
 
than 4,000 hectares of land had been cleared for cultivation in
 
the Yacuiba valley up to that time. Perhaps half of this amount
 
was used for pasture.
 

In 1976, an oilseed processing plant was built in
 
Villamontes, 90 kilometers north of Yacuiba. The plant has the
 
capacity to process 90,000 metric tons per year of soybeans and
 
other oilseeds. Though the Chaco region has a vast amount of
 
arable land that could potentially be opened up for agricultural
 
use, rainfall levels decline very rapidly as one proceeds north
 
or east from the Yacuiba valley. Therefore, without massive
 
investments in irrigation systems, production potential is
 
limited to about 20,000 hectares in what is called the "humid
 
Chaco" region consisting of the Yaculba valley and adjacent
 
valleys.
 

The ollseed plant, called FACSA, was operated by the Bolivia
 
Development Corporation of the Ministry of Industry and Commerce.
 
Because it was overdized for the area, the plant was run at a
 
considerable loss to the government and the Bolivian people.
 
Still, for the first time in the region, it provided access to a
 
major market for a commercial agricultural product. The corner­
stone of the Agriculture Sector It Project was to expand
 
agricultural production of raw materials--soybeans and peanuts-­
for the FACOA plant. Therefore a major activity of the project
 
was to clear land for crops. For this purpose eight Caterpillar
 
D70 tractors were purchased for the Departmental Development
 
Corporation (CODETAR).
 

2. Lv0lt dlt g , o Lu.Lae Fug al. 

CODETAR set up an office for the first time in the
 
Chaco to implement the project, and built a facility to house the
 
central shops for maintaining heavy equipment at Palmar Chico, 1S
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kilometers north of Yacuiba. The D70 tractors purchased by the 
project were delivered in mid-1979, about the same time the
 
technical assistance team arrived in Bolivia. The equipment
 
included not Just the eight bulldozers, but also two tractor­
trailers to transport them, and support equipment.
 

When the advisory team arrived, the shopwas virtually
 
empty; it still lacked water and electrical installations and
 
fencing around the grounds. A few tools-and pieces of equipment
 
were just being deliveredo including a portable welder, a lathe
 
and a bench grinder. There was no tooling for any of these; no
 
parts or materials were on hand.
 

3. teCm tu;boaitLo
 

Farmers in the area traditionally used oxen and hand
 
labor to produce one or two hectares of corn, peppers and
 
vegetable crops. With the emphasis now placed on soybeans,
 
agricultural machinery was needed to cultivate upwards of five
 
hectares per family, an amount that grew over time to an average
 
of 15 hectares per family. This problem was to be addressed by
 
an agricultural cooperative formed with support from USAID
 
Project T-055. The first activity of tI~e Integral Cooperative
 
was to purchase agricultural machinery, mostly tractors and
 
combines, and operate an equipment pool for farmers. However,
 
equipment for the pool did not arrive until late in 1980. In the
 
meantime CODETAR used ' few older FIAT tractors to offer services
 
to farmers, mostly for plowing. Partially to alleviate the
 
scarcity of harvest equipmentp two combines were purchased for
 
CODETAR by the T-059 Project in eqrly 1980, just in time for
 
harvest in May and June.
 

After a year of operation, the Integral Cooperative saw the
 
need for additional support in maintaining and operating its
 
equipment pool. Hence, an agreement was developed in 1981
 
whereby a Chemonics advisor would train personnel in operating
 
and maintaining farm equipment for the cooperative, but would
 
have his base of operations in the CODETAR shops, along with the
 
advisor in heavy equipment maintenance. The advisor would also
 
set up a system of field maintenance for both the cooperative and
 
CODETAR.
 

4. veLl GgaittyIga 

During the first few months of work on the project, the
 
land clearing technician pointed out the problems he saw develop­
ing in soil erosion. This concern was expressed in several
 
Chemonics reports, beginning with the first Progress Report pub­
lished in November 1979. As a result, UBAID included a soils
 
%oils expert on the first project evaluation team in Febrqary
 
1961. Although the team was not alarmed by the amount of erosion
 
they saw in the field, the evaluation report recommended that a
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long-term advisor be placed in the area to explore the intro­
duction of contour farming and other methods of protecting the
 
soil. Ideally, introduction of these methods could be linked
 
to the land clearing progravn.
 

Avergriifa1Tth6 uib--- a _irpo-t over t a 30 yearstte 

prior to 1981 was very close to 1000 millimeters, However,
 
during each of the crop years 82/3, 83/4, 84/5*and 85/6, rainfall
 
was more than double the previous average. The damage caused by
 
water erosion stimulated farmer interest in soil conservation,
 
but complicated the planning of adequate structures and
 
conservation practices
 

B. g012G11yes too 62Y2l gf 9fig91
 
The overall objective of these four components taken
 

together was to expand the agricultural "frontier" in the humid
 
Chaco for, production of commercial crops, mainly soybeans. The
 
initial target of 10,000 hectares stated in the Project Paper was
 
somewhat theoretical, because the amount of land cleared depended
 
on the interest of farmers and landowners in the region.
 

The objectives of the advisory team in each separate.
 
component were as followsi
 

1. Search out te'most efficient methods of land clearing
 
for the region and train CODETAR operators.
 

2. Install a maintenance facility for CODETAR and train
 
local mechanics in repair of heavy equipment and operation of 
a
 
maintenance system.
 

3. Establish a system to maintain and operate the farm
 
machinery pool with the Integral Cooperative.
 

4, Find adequate methods for control of water erosion in the
 
region and introduce farmers to these practices.
 

The land clearing advisor began his work at the outset of
 
the project in June of 1979. He did not complete the full two
 
years originally planned, but instead left the project,
 
recommending that he be replaced not by a land clearing expert,
 
but by a specialist in soil conservation*
 

The technician in heavy equipment maintenance also arrived
 
with the original team in June of 1979. His assignment was
 
extended beyond throw years, to October 1982, principally for the
 
purpose of continuing in-service training to local mechanics.
 
Several additional person-months of support were provided for
 
procurement and shipment of tools and equipment to Install the
 
large central %hop in Palmer Chico.
 

The technician in farm mechanization began working with
 
Chemonics in October 191. After the sale of the machinery pool
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to individual farmers was completed, MACA did not see the need 
for further support in this area. Therefore, the position was
 
terminated ahead of schedule in February 1963. Additional
 
support was provided In thi' area by a procurement specialist. 

+:thelOiP-conservat Ion- spec 1al ist star ted hi essi'gnmen t-i n
 
December 1981, and continued through March 19955 Other special
 
support was provided by a short-term specialist from the home
 
office for preparation of a video tape for national television.
 

,A summary of the overall level of effort in these fields is
 
shown in the table below. 

Table 3.1 LEVEL OF EFFORT IN LAND CLEARING AND RELATED AREAS
 

Long-term Short-term Procurement Sub-

Advisors Advisors Specialists Totals
 

m -------------- m-----m-- - --- m-m------ - aa-mnn -- a - a --- aa --- a 

(person-months)
 

Land clearing 14.5 14.5
 

Heavy equipment 38.0 2.0 40.0
 
mai ntenance
 

Farm mechanization 17.5 0.5 0.5 18.5 

Soil conservation 38.0 . 3.0 41.0
 

Subtotals ------ 10o0 3.5 2.5 - 14.0 

Cop, DCOP and Home Office supervision 12.5 
aaaa a~m a~mmm mflaflaam malm ma aa a aa mma a aa a a ma malmm a am mamma e ma a ma amm 

LOE - -- --- 12b.5
 

With oe than ten peroon-ycars of effort over a period of 
six yearso land clearing and related activities form the second 
largest project component in terms of technical assistance. 

. Il.*olt GLIacL toa 

Land clearing service% were provided at the request of 
farmers or land owners. Since most farmers were not mechanizeds 
requests were usually to clear only two to four hectares of land 
at a time. Clearinq each parcel requires a site inspection by 
the supervisor, contractual agreement with the owners transport
of a Caterpillar tractor and Rome plow to the atel, and an access 
road into each sites The*@ conditions dictate that the operation 
must sustain certain ineffic inoter that would not be present in 
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a large-scale project where parcels are hundreds or even 
thousands of hectares in size. They also imply that innovative 
methods should be exploed with managers-and,operator ia o
 
to 	the terrain and desires bf former/clients.
 

During the first season, from June through December 1979, 
now equipment was still arriving which needed ,assmbly. Oper­
ators whose previous experience was mostly in road building
 
required training in land clearing techni-ques. Development of
 
maps for the region and schedules for personnel and equipment
 
were among the first priorities. Infor'Mation was gathered in the
 
field under different conditions to help set prices f9r different 
services. Unfortunately during this period, prolonged inter­
ruptions in work schedules were brought on by fuel shortages, a
 
violent military coup, and lack of credit for land clearing from
 
the Agricultural Bank of Bolivia (BAB). Still, 470 hectares were
 
cleared in total during the first year.
 

Problems were identified in the field, and alternatives
 
were sought to better utilize equipment in order to speed up
 
operations and reduce costs. During the first year, some of the
 
recommendations given by the advisor were:
 

o 	 To charge for land clearing and stump removal by the
 
hour, rather than by the hectare.
 

o 	 To purchase tahk-trailors for holding diesel fuel at
 
work sites.
 

o 	 To reduce the distance between windrows to 50 meters
 
or less.
 

Because clients were not requesting larger amounts of land
 
to 	be cleared, CODETAR managers were convinced of the need to
 
generate more interest by doing extra work for the same price per
 
hectare. For instance, in many cases access roads into the sites
 
wou~ld be built or widened. Fallen trees and brush would be 
pushed into windrows 100 moters or more apart, and sometimes
 
piled in rows around fields to form a temporary fence to keep
 
livestock out. Land was left so clean, that some landowners were
 
able to plant immediately after clearing without additional land
 
preparation. Unfortunately, as other farmers learned about the 
nature of the services being provided, they expected similar or
 
even better treatment on their land, and at the same price. As a
 
public institution that had Just opened an office in the region
 
to 	promote development, CODETAR naturally wanted to create a
 
favorable image. Consequently, neither the first nor the third
 
recommendations above were taken, and it required between 9 and
 
ii hours of tractor time on the average to clear a hectaree The 
,normal amount of time per hectare would be about 6 to 7 hours 
under these conditiont. 

Mlany request% were received by CODETAR for construction of 
stock water ponds from ranchers farther out in the dry portion of 
the Chaco, USAID approved this use of the equipment, andthe 
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advisor prepared design specifications for the ponds, including
 
overflow canals. This activity occupied at least as much tractor
 
time as land clearing dUring the f irst two or threeyears.
 

The practice establiished at the start of zhe project was to
 
put a single tractor on a Job; however, the expansion into the
 
dry Chaco had not been foreseen. Further, halfthe requests for
 
land clearing were in the Villamontes area, whdreas the program
 
was set up to operate mainly in the Yacuiba valley. Conse­
quently, work-sites became widely disbursed around the region.
 
By the end of 1980, field supervisors and maintenance personnel
 
complained that they traveled long distances each dayto see only
 
one or two pieces of equipment. If they found that all was
 
working well, they had "wasted" a day Just to visit the sites.
 
If they found a problem, the tractor might have been down for a
 
day or two waiting for support personnel to arrive.
 

From maps and other scheduling information prepared by the
 
advisor, it was clear that equipment could be operated in groups
 
to handle all the Jobs pending in a community or district at one
 
time. Each group would have two to four tractors, one or two
 
portable diesel tanks, and one or two Rome plows. Support
 
personnel would have only two or three sites to visit, rather
 
than eight sites. Each day in the fieldo the supervisor and
 
mechanic would see two to four tractors, instead of one or two.
 
Implementing this system would require some additional planning
 
to schedule groups of tractors among communities. Unless CODETAR
 
managers had credibility with local leaders, having two tractors
 
in one community while another waited its turn could be
 
considered favoritism. Also it assumed that the farmers in a
 
community would all apply for loans and request services at the
 
same time of the year. Thusp requests could no longer be
 
received at any time of year.
 

After several attempts to convince CODETAR authorities of
 
the benefits, this system was implemented during 1960. Reliable
 
information on costs and use of resources was never available to
 
analyze the impact in detail. -However, operators and field
 
support personnel were extremely pleased, indicating that their
 
work was greatly faeilitated. Despite this apparent improvement,
 
early in 1981 authorities in CODETAR began letting the management
 
slip, until the system reverted to its original form.
 

Attempts to experiment with different methods for land
 
clearing and destumping met with total frustration during the
 
first two years. It appears that the operators and other
 
personnel sensed the lack of direction on the part of management,
 
and simply refused to accept any changes. Two stump grinders
 
were never tried out. An eight-ton chain made to be pulled
 
between two tractors was also never tried. Because of these
 
frustrations, the advisor left before the end of two years, and
 
the position was terminated. Even so, the COP and other team
 
members continued to be involved with the program.
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In early 1981 an evaluation team visited the project and 
left a document containing more than a dozen recommendations for
 
CODETAR. The only one of thee to

I 
be implemented was to charge 

or -and c ear ng sre th i -th- in n eadn -, o per caren 
Immediate improvements rqtsulted, in land clearing operations,
principally because farmer/clients behaved differently. Instead 
of 	insisting that their land be scraped clear ,jand that brush be
 
removed, they instead agreed with the use of 
more efficient
 
practices. Not only did the cost efficiency of operations

improve, but also soil 
conserving practices could be introduced.
 

Despite the improvements, many other aspects of the program

needed attention. In cooperation with the project manager, Mr.
 
John Rifenbark, Chemonics assisted in preparing a proposal 
to
 
reformulate the land clearing component of the project. 
 The main
 
points included in the proposal were as follows:
 

o 	Amortization of the Caterpillar tractors was changed from
 
a per-hectare rate to a flat yearly rate. Under the old
 
agreement, CODETAR received only 46 percent of the
 
revenue from clearing a hectare; the other 54 percent
 
went to the Agricultural Bank (BAB) to "pay for" the 
tractors. This mechanism was meant to prevent subsidies 
for tractor services and to bring capital into the BAB. 
Under the revised agreement, CODETAR still pays
BAB, but at a flat rate per year of $92,500. This is 
done to create a better incentive system for CODETAR. 
They keep 100 percent of revenues for services, so if 
they clear more land, their income is greater, but if 
they do not clear land, they still must pay the yearly
amortization. 

" The shop was to be run as a businetls, performing repairs

for other institutions and private parties. By this time
 
the machinery pool belonging to the cooperative had been
 
otld to private farmers, who needed support in both field
 

maintenance and repairs.
 

o 
Excess equipment, including harvesters and agricultural

implements, was to be sold. 
 Funds were to be deposited
 
in a special account to be used in experimenting and de­
monstrating new land clearing and soil conservation
 
methods.
 

o 	Clients would attend special courses on soil conser­
vation and alternative methods of land clearing and soil
 
conservation before having their land cleared by CODETAR.
 

The new plan was enthusiastically agreed upon, but since 
there were no advisors working full-time in this area, it fell to 
CODETAR authorities to take initiative and implement decisions.
 
Again# the results were disappointing.
 

Finally in 19d4 a new agreement was reached which 
drastically reduced the responsibility of UBAID and MACA in the 
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land clearing program. The terms of this agreement were as novel
 
for this kind of' project as they were effective. The yearly
 
payents whc.hCODETAR -Wassuppsed_,to_ make to the BAB wouId now.
 

be made to the T-059 Project itself. The funds generated would
 
form a special peso fund-to supplement USAID dollar funds, and
 
would be reinvested in project activities. This fund became
 
known as the Chaco-PIL-103, named for, Project ;.mplementation
 
Letter number 103 which approved the concept.
 

Also under this agreement with CODETAR, project managers
 
(MACA, USAID and Chemonics) would no longer interfere in the land
 
clearing operation. When the final payment was made,,the way was
 
clear for transferring title to the tractors to CODETAR.
 

2. LQuoo ± GuLB5Leu 
As in the case of land clearing, the advisor in this 

area spent most of his efforts during the first season helping 
receive and assemble now equipment. Support equipment based in 
the shop included two tractor-trailers, four service trucks and 
pickups and Jeeps. CODETAR purchbsed several basic sets of tools 
for use in the shop and field. With the advisor's help, they 
also purchased an initial supply of basic parts, mostly oil 
filters and air filters. The basic facilities at the shop were 
installed, includingi 

" fencing of the two-hectare lot
 

o tool room, welding area, machinists area 

" offices, baths 

o grease and wash racks 

o fuel storage tanks 

" parts warehouse
 

o electrical installation, including generating plant 

o tank truck for hauling diesel 

o portable holding tanks for the field
 

Though limited in equipment and personnelt the shop became
 
operational in the second half of 1980.
 

In order to prepare specifications for procurement of shop 
tools and equipment, policy decisions were needed about the role
 
of the facility, Since no other large shop existed in the regions 
it was agreed that CODETAR would provide repair and maintenance 
services on agricultural machinery for other institutions 
(especially the cooperative) and private farmers. The military 
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coups of 1979 and 1980 seriously delayed reaching those policy 
decisions and obtaining approval for the procurement, which was 

1 dnot received until March of 1981. 


The Procurement Department of Chemanics/Washington was given
 
the responsibility of carrying out the purchase and shipment of
 
these commodities, valued at nearly *100,000.,,The procurement
 
was especially tedious because of the number o# suppliers and the
 
detailed specifications of some items. For inst4ance, tooling for
 
a lathe and a bench grinder previously purchased by USAID
 
involved more than 50 specific pieces. The equipment arrived in
 
Bolivia in September 1961, and within a short time thi shop w"s
 
fully installed.
 

At this point the tractors and other land clea'ring equipment
 
had completed three years of work, and many machines were nearing
 
3000 hours of use. Besides the specific repairs needed for some
 
pieces of equipment, most of the Caterpillars required reworking
 
of the tracks. A track press had been included in the shop
 
equipmentl CODETAR obtained the tooling needed for D70 tracks.
 

Several strict operating systems were established at the 
shop. First, the work areas, storage areas, offices, and grounds
 
were kept well-organized and clean. Tools were kept in
 
designated places, and a person was put in charge of the tool
 
room. Machinery was diagnosed and parts were obtained before 
disassembling. Therefbre equipment stayed inside the shop only a
 
few days on each repairl the shop did not become a parking garage
 
for torn down vehicles and tractors. Certain areas were off­
limits for unauthorized personnel, including the machine shop and
 
the tool room. Iflnuals and parts calalogues, wore carefully filed
 
and used for reference. The right tool was used for the right
 
jobs and was to be used correctly.
 

Only the most routine maintenance work was done in the
 
field, and this was also carried out by mechanics from the shop.
 
Thorefore operators received the maximum amount of support
 
possible, and at the sam time, control over maintemance and also
 
use of equipment was centraliled in the shop. These methods were
 
imposed by the advisor, who took responsibility as both head
 
mechanic and shop foreman. As a result of this systematic
 
approach, the shop soon became the center of the land clearing
 
operation, host COD[TAR personnel at the operating level took
 
pride in the efficiency of their work, and were pleased at the
 
opportunity to gain new skills.
 

When the regional office of CODETAR was moved to Villa­
montes, the new manager asked for project support to establish a
 
separate shop. All the institutions responstble for managing the
 
project and especially the advisor opposed this action as
 
unnecessary duplication of effortl however, for nearly two years
 
a "shade tree operation was run in the back yard of the
 
Villamontes office. As a results half the machinery pool was
 
very poorly maintained during this period*
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Regrettably decisions over personnel remained at the 
bureaucratic level of CODETAR in Tarija, making it difficult to 
bring along promising minagerial talent while weeding out 
nega~tve-uementsi- Worst-o'f 4ll-it-was imposolble-to obtain or­
develop an adequate counterpart who could take on greater 
respons.bilities and who could take over for the advluor at the
 
end of the project. 

3. [*ie UtiokiitO 

The most critical need at the beginning of the project 
was for combines or threshers for harvesting soybeans. As the 
amount of land under cultivation increased over time, more
 
tractors, plows, disks and sOders were needed. With the delayed 
arrival of the machinery pool for the lntegral Cooperative, 
Che ics offered to carry out a local emergency procurement of 
combines. A short-term procurement advisor was necessary for 
this purpose to comply with strict AID regulations and still 
complete the task within a very short time. The advisor 
purchased two combines in Santa Crux in March of 1900, in time 
for harvest which began in May. 

In an effort to assist the farmer to the extent possible, 
five older FIAT tractors were reconditioned and put into 
operation., foslot farmers would hire custom plowing, but would 
complete land preparation and planting by hand and with oxen. 

In 1901 the cooperative received 11 agricultural tractors, S 
combines and other implements. No provision had been made for 
tools, maintenance and.parts: After considerable discussion, the 
cooperative reluctantly entered into an agrement whereby COOTAR 
would provide maintenance and repair services, both in the field 
and in the shop. To carry out this agreement, the advisor in 
farm machinery maintenance and operation began working in 
October 1901. 

The truck which was to be used to %et up the field mainte­
nonce operation fell under the control of the regional director 
of CODOTAR in Vill.uiontes for some times This caused serious 
delays and justified the cooperative's lack of confidence. In 
time, a complete system was established, with a mobile lub unit 
and a field mechanic. The lub truck handled regular routine 
maintenance according to a schedule prepared with the advtior. 
The truck carried tools, lubricants, filters, nuts and bolto, and 
various fast-moving parts. I£amples of the latter were roller 

O
bearings for harvesters and hydraulic hoses for Caterpillar%.

he field mechanic visited equipment in the field we freuentlv 

than the lub truck. He did minor repairs in the field and 
interfaced with the shop. His progrom did not obey a rigid
schedule. 

the -systemworked well, but only for a short time, and onl 
for COJAR-ownied equipment. The cooperative remained 
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distrustful and did not utilize the systemp forcing the advisor
 
to 	support a separate makeshift maintenance program for the
 
cO-opPs machinery pool.-


In the meantime, "maJorproblems had occurred in the use of 
combine harvesters. Few machines existed in the region and 
farmers depended on them for harvesting soybeqnsl therefore it 
was extremely important that they be operated effectively. 
However, they were operating far below capacity as a result of a 
series of problemss 

o 	 Access roads into fields were often narrow; unsupervised 
operators allowed headers to be damtaged. 

o 	Combines mwe used in recently cleared fields with sticks, 
tree roots and other trash on the ground. 

o 	 Weds were often not control ledp to the point that 
harvesters could not cut thee. Soybean plants were 
pulled by hand and fed into the harvesters in large 
bundles. 

O 	Operators had no training or prior experience with
 
combines; they often ran the machine across the fields 
without checking their efficiency or attempting to makeadjustments. 

The advisor was able to establish a der,&e of authority 
during the 192 harvest which allowed him to correct som of 
these problems. First he personally inspected each soybean field 
before allowing a combine to enter it. Farmers were instructed 
to cut trees along access roads and control weeds before harvest. 
Further, cooperative and CODIgTAR operators were trained and 
supervised in making adjustments and checking threshinq 
efficiency. Field losses were redujced from around 50X to perhaps 
30% in a single year, though precise estimates are not available. 

In October 1902, the machinery pool was sold to individual 
farmers. This decision was taken by mutual agreement of all 
involved. the cooperative then asked the advisor to present a 
series of short-Coursoes on operation and maintenance to #armers 
who had acquired achinery. At the same time, the advisor who 
worked as head of the C0D9TAR shop completed his assignment and 
left the project. It soon became impossible for the farm 
mechanization advisor to use the shop as a base of operations. 
Hence the courss were given at another facility. several more 
coures Were requested by farmers! however, authorities in IPACA 
did not agree with a proposal to eetend the position beyond 
February o 1903. 

4. hi l P aatcxILe 

The soil conservation advisor arrived in Bolivia in 
December of 1901, but hit assignment was interrupted by illness 
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during the first few months. He returned to work full time in 
March 1902. Two excellent local counterparts were assigned by 
the Bolivian Institute df Agricultural Technology (IBTA), one an 

-*.extensio st-with several -yearst' xperience in--the region, and
 
the other a recent graduate with an M.5. in soil science from
 
New Mexico.
 

The team was extremely energetic, but had 'no defined tasks 
to complete in the field. Instead their 'Job was to promote the 
concepts of soil conservation and experiment with different 
techniques that might gain acceptance aon farmrs. A quick 
survey of the problems in the region was done. Topographical 
instruments, tools and audio-visual equipment were obtained. 
Meteorological information was analyzed. Maps and other planning 
materials were assembled. Talks were given n radio, at local 
schools, and to farmer groups. A committee was formed from local 
leaders and representatives of institutions. 

Within a short time, some of the major problems facing the
 
region became more clear, and alternative methods for solving
 
thea re generated. The basic erosion problem in the region is
 
caused by water. The Yacuiba valley liiIs at the foot of a very
 
steep mountain range. Though land in the valley is relatively
 
flat, rainstorms in the mountains cause small drainageways to 
become major rivers, but only for a few hours at a time. Already 
overflowing drainageways encounter two major obstacles as they 
cross the valley from west to wasts the principal highway and the 
railroad which both run north and south. With the increased 
rainfall of the last few years, Culverts are far too small and 
bridge* are too infrequent (and sometimes too small). Having no 
way to cross, the water backs up into fields and residential 
areas along the center of the valley, causing direct damage to 
structures and depositing large amounts of silt. 

Several studies were made in areas where farmers and other 
rural residents requested help, In some cases, designs of 
protective structures were prepared along with material lists and 
cost estimatel however, these always implied more resources 
than could be obtained either through the project or other 
sources. Different 'practices were also explored for on-farm 
application. Control of water flow in places where gulleys ware 
being formed was of great concern to farmers. Converting gulleys 
into grass waterways was one alternative. Another was to build 
temporary wooden dike* in the gulley to reduce the velocity of 
the water flow and gradually fill the gulley with sedimentation. 
It was particularly frustrating to the team when little interest 
in trying these alternatives was generated among farmers. 
9vidontly, they saw the Coot as too high or they were not 
confident that the methods would control erosion and eliminate 
the problem. Another disadvantage of the grass waterway is that 
it tAkes more land out of cultivation in the short run. 

In a visit to northern Argentina, the team discovered a net 
alternative* which was to build protective ditches or canal% on 
the contour to control water flowing throughout the field. This 
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system Is referred to as "broad-based terraces," Personnel of
 
the National Institute of Agricultural Technology of Argentina
 
(INTA) were very helpful. in presenting two short-courses for
 
groups from Bolivia, one made up of representatives of inti­
tutbsan'd 'theother of -rural' le&*der* anc fames ub~ 

sequently, two farmers requested the construction of terraces 
on parts of their land. Near the end of the 1982 season, two 
experimental terrace systems were constructedp ,one on 44 hectares 
and the other on 30. Construction was carried out with medium­
sized agricultural tractors and disk plowsl hence the ridge of the 
berms and the depth of the ditches were not as great as desired. 
Still, the systems performed reasonably well at first. 
Unfortunately, sufficient supervision was not given during 
planting, and farmers did not follow the contour. Running 
tractors over newly formed canals flattened down berms and 
partially filled canals, making the system ineffectual when 
heavier rains came later in the year. To add to the 
frustrations, one of the key counterparts left the program and 
was not replaced, reducing the team from three to two persons. 

The first breakthrough in the program was achieved in early 
1993. The program had created sufficient interest that farmers 
began to recognize the damage being done to their soils when the 
land was cleared. Therefore they asked the soil conservation 
team to offer alternative methods of-clearing land. A course was 
given to CODETAR operators introducing the "dirty" land clearing 
system. In this system, the soil is not scraped clean, removing 
roots and topsoil along with trees and brush. Instead only 
vegetation is removed from the surface, but roots and soil remain 
intact. This implies working the land by hand for a year or two 
(planting corn instead of soybean6) while removing roots and 
burning out stumps. However, tractor time in clearing is reduced 
from about 0 hours per hectare to 5 or less. (CODETAR was 
charging 545 per hour at the time, although the non-subsidized 
cost was probably closer to 060.0 During the course, careful 
easurements in the field showed operators and farmers that 
roughly 4 centimeters of topsoil are lost when the regular
 
"clean" system Is used. Virtually no topsoil is lost with the 
dirty systems 

The system caught on quickly with farmers, to the extent 
that more than half the land cleared from early 1983 to the 
present has been done using the dirty system* Interestingly, the 
soil conservation team achieved increased efficiency in land 
clearing operations where others had failed. 

The second breakthrough also occurred in early 1983, again 
at the initiative of a local farmer. Seeing that the failure of 
the terract systems in the two experimental fields was caused by 
poor management, Dr. Antonio Mogro asked that a similar system be 
constructed on a 22-hectare parcel where seven large guileys were 
rapidly forming. This time a road grader was used, which both 
reduced cost and formed the terraces according to specifications. 
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Thu field was in a highly visible location with eav access. 
Adequate follow-up on %oil management, especially ct-.tour farming 
practices, was provided. 

Soon after the system was completed a heavy rainfall hit the
 
Chaco, causing flooding in some areas and erosion damage to many
 
f;ields; however, the terraces withstood the impact and protected
 
the field from further gulley formation. As a result, many
 
other farmers expressed interest in building terrace systems.
 
Soon this activity became the core of the soil conservation
 
program.
 

A shared-cost plan was devised in which the farmer paid half 
the cost of the use of equipment and the T-059 Project paid the 
other half. The costs per hour by machine and the average cost 
per hectare are shown in the table below. Surprisingly, the 
farmer's cost is only nine dollars per hectare on the average, 
depending on the slope and the number of terraces required. In 
addition to initial construction of the system, some repair and 
maintenance of canals must be carried out each year. 

Table 3.2 AVERAGE CONSTRUCTION COST OF TERRACE SYSTEMS, 1985
 

Hourly Average Average 
cost of of hours cost per 
equipment per hectare hectare 

-­ a- -- -- ­ -ma - - a ean - - ae ae-a --------------------- a - - - a -- - - a -

(Dollars (Hours per (Dollars 
per hour) hectare) per hectare) 

Road Grader 25.00 0.45 11.25 

Caterpillar D-7 45.00 0.15 6.715
 

TOTAL COST PER HECTARE 18.00
 

FARMEROS SHARE OF COST 9.00
 

Beore the end of 1983, the team had more requests for
 
terracing than it could handle. The main limitation was 
availability of machinery to build terracesl however, planning 
of the systems and topographical surveys also required large 
amounts of times Before the departure of the advisor in January 
of 1985, 42 kilometers of terraces had been built on 15 farms,
 
protecting 502 hectares. The counterpart continued working in
 
this field for a short time later and constructed canals on 
roughly 200 more hectares 
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The need for conservation programs in various parts of 
Bolivia is. known to many leaders in the agriculture sector; 
however, the only means'of becoming familiar with the program in 
the Chaco was to travel to the region and contact the technical 

opportunity to do this within the life of the project, the
 
need for another means of dissemination was fq.t. As a result,
 
MACA asked Chemonics to produce a video film which could be shown
 
on national television.
 

A 25-minute video Was produced under the guidance of an
 
expert in audio-visual methods from the Chemonics homp office.
 
Final editing and narration were done in professional labora­
tories in Washington, D. C. The film has been shown several
 
times on Bolivian television, and has won two international
 
competitions for technical videos.
 

D. jg
 

The humid Chaco of Bolivia has been transformed into an
 
agricultural region. Besides the 5,000 hectares or so cleared by
 
the project, perhaps another 2,000 or 3,000 hectares have been
 
cleared by hand in the last seven years. A survey done in 1981
 
for the first project evaluation showed rapid growth of income
 
derived from farming. The opportunities created have led to a
 
modest amount of migration to the region, especially from the
 
central part of Tarija and from Potosi.
 

On the other hand the internql management and efficiency of 
the land clearing and mechanization programs were very poor from 
the beginning. The central shop was operated effectively only 
for the time the advisor was present. At the end of the project 
it was in extremely poor condition--disorderly and underutilized. 
During the second evaluation of the project in 1905 it was not 
even clear who was head of the shop and the land clearing 
program. 

What appeared to be an almost impossible situation was
 
greatly improved by'the efforts of the soil conservation team.
 
The history of that program contains many useful lessons for
 
persons involved in international development. The advisor and
 
his counterparts did not initially have a clear plan to guide
 
their work; nor did they have a serious commitment from local
 
institutions. During the first year and a half of the program
 
several efforts failed to produce results. Still the team
 
maintained a high degree of enthusiasm and energy. In the end,
 
they succeeded in changing the methods of land clearing in thpe
 
Chaco, simultaneously improving the methods and reducing
 
costs.
 

The team did not stop at demonstrations and training. 
Although resources were extremely limited, they proceeded to 
implement a full-scale conservation program at the farm level. 
This approach resulted in a program which could be implemented 
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within the resource constraints of the region-"in terms,of
 
capital, machinery, infrastructure, and technology. This is
 
an achievement of which 'the persons involved can be proud.
 

Farmers in the Chaco and authorities of IACA in La Paz 
requested that Chemonics keep the advisor in place for another 
season; however, it was clear that local institution* had the 
capability to carry out the program without external support. 
CODETAR took the initiative to continue the program, and hired 
the technician who had worked as counterpart to the advisor. 
However, this initiative met with little support on the part of 
authorities higher up in CODETAR. Within a year, thetechnician 
had taken another Job and the program was at a standstill. 
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SECTION IV 

'COTTON14RODUCTION
 

A. *ggg
 

With the widespead production of soybeans in the Gran Chaco, 
people became more aware of the agricultural potential of the 
region. Many rural families began dedicating more time and 
effort to farming, and were searching for alternativeactivities 
to diversify and intensify their production. Although an earlier 
attempt to produce cotton had failed,- many local leaders felt 
that the crop was appropriate for the areas The earlier failure 
was due mostly to the Institutional arrangement that attempted 
to centralize production under a capital-intensive program 
managed by the University of Tarija. A result of this earlier 
program was that a cotton gin had been installed in Campo Pajoso, 
15 kilometers north of Yacuiba. Although these facilities had
 
not been used for several years, they were kept in good condition
 
by the university, 

The only region where cotton was produced in Bolivia was 
Santa Cruz. Recent experience with the crop was boom-to-bust, 
growing from about five thousand hectare% to over fifty thousand 
in a few years, and drbpping Just as quickly back to previous 
levels. Consequently, Bolivia again imported more than 75 
percent of its cotton fiber needs. 

In mid-1982, farmer leaders ;pproached the project manager 
from USAID, Ing. Jorge Calvo, to request that a study be done on 
the economic feasibility of producing and ginning cotton in the 
region. UAID and "ACA then requested that Chemonics carry out 
the study, which was to encompass all aspects from production to 
marketing. The plan outlined in the study called for a special 
extension program for cotton producer*. The costs of two or 
three technicians would be financed by the producers themselves, 
once production levels reached about 600 hectare*. This was seen 
as being of special importance during the first few years while 
the crop was being introduced to the region. 

The results of the study were promptly reviewed with MACA 
and USAID in September 1992, and Chemonics was requested to 
begin implementation immdiately. Its role was to hire an 
advisor who would train local technicians in cotton
 
production and extension methods, In two or three yearo the 
advisor would no longer be needed, and the extenslionists would be 
on their own to manage and carry out the program. It was assumed 
that implementation would be do e through the Integral
Cooporative. 
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The overall objective of this project CoMponent Was to 
introduce cotton production in the Gran Chaco. Chemonics,' role 
was first to carry out an initial study and develop an 

plementation plan. Then the advisor was to set up a technical 
assistance program for small farmers and train-the extensionists.
 
Finally, the program was to put the cotton gin into operation and
 
establish marketing channels for cotton $ed and fiber.
 

Field work for the study was carried out in August by a
 
five-momber team as followst
 

o Agricultural economist and team leader 
o Agronomi st 
o Civil engineer 
" Electrician
 
o Specialist in cotton gin operation 

The USAID project manager and the chief of party also
 
participated in the study.
 

In October 1982 a local agronomist 'experienced in cotton 
production was employed as the advisor to implement the program. 
Because the Chemonics contract tas limited in duration, the 
advisor was first hired short-term, then later became long-term. 
The same individual hld this position until the close of the 
project in September 1986. The table below presents the level 
of effort for this technical field. 

Table 4.1 LEVEL OF EFFORT IN COTTON PRODUCTION
 

.onq-tore Shor*.-trm Sub-
Advisors Advisors Totals 

WM W - - - M ­

lperson-monthsl 

Feasibility study 4.5 4.5
 

Extension program 36.5 10.5 43.0 

";G;;r; ------------- ---- - - --­m""f 5 . -
Subtotals 34.5 15.0 47.5 

COP, OCOP and Hlome Office supervision 4.0 

Toa LOC 51.5
 

In addition to the advisors, Cheonics emloyed two local 
extersionists for most of three years. Gine the** persons were 
to be trained by the advisor, they were regarded as local 
counterparts, and are not included in the level-of-efort of the 
advisory team* 
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C. Problems Encountered and Accomeli hments 

as b'li-y-study--was 
<wthproduction at the farm level and the other dealing with the 

rehabilitation and operation of. the gin. These were to be used 
to analyze the economic feasibility of the crop in the region.
 
If favorable, an overall plan for introducing,,the crop to the
 
region would be formulated.
 

Thef diivided in-two-par tslone-dea l'ng-

The production side of the study took a farming systems
 
focus, exploring the place that cotton would have in rotation
 
patterns on different size farms, its input requirements, and
 
p'otential profitability relative to alternative crops. Farmers
 
were stratified according to number of hectares cultivated, anda
 
sample was drawn from each strata for purposes of applying a
 
questionnaire. Particular emphasis was placed on availability of
 
capital and labor during harvest season. Results were analyzed
 
using a linear programming model. The crop was found to be
 
relatively profitable among small farmers, and gradually less
 
profitable as farm size increased across the strata. This is 
attributable in part to use of family labor for harvesting. Most 
production would occur on medium-sized farms having between 7 and 
35 hectares of cultivated land. 

The infrastructural side of the study found equipment in the
 
gin to b* in good condition; however, electrical and supporting

installations were deflicient. For example, storage sheds for 
incoming raw cotton and outgoing baled fiber needed roofing and 
siding. Also the water system was not designed to control fires. 
Perhaps most urgent was the need for protection from flooding due 
to poor location. Still, the gin was found to be useable in its 
present state until it should become necessary to process larger 
volumes of cotton in the future. The break-even point to cover 
operating expenses was estimated at only about 600 hectares with 
a yield of 12 hundredweight of fiber per hectare. Imputed fixed 
costs such as depreciation and interest were, on the other hand, 
very high. Maximum capacity would be reached at just over 2000 
hectares planted to cotton. 

Because the gin had not operated for four yearsl investments
 
already made by the government in equipment and installation%
 
wer* not being recovered. Consequentlyl introduction of the crop
 
to the region up to the current installed capacity of the gin was
 
highly Justifind. 

Recommendations included the formation of a local committee
 
made up of public and private institutions and farmers to guide

activities under the progrm. Special care was taken in program
 
design to avoid "cotton f vor and resulting risks of boom-to­
bust# Amounts of land planted by farmers to cotton would be 
controlled at modest levels to coincide with the farmers' 
capability and with the capacity of the program. Technical
 
assistance to #armers would be poovidod through a special

extension unit which would be paid for by farmers. Deductions
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would be made at the cotton gin for this purpose. The local
committee would be responsible for supervision of the technical
 
tevamandf or-the use-of 
 .....
 

During an initial three-year period, outside grant financing
 
would be needed to finance the expenses of the technical
 
assistance team. Further, extension personnel- would have to be
 
trained. Also during the first year, only demdnstration plots
 
would be planted on a small scale.
 

Because of the urgency expressed by local leaders to begin
 
implementation as soon as possible, decisions were taken baced on
 
a summary report presented in September. A Chemonics advisor was
 
hired locally and planting of demonstration plots started in
 
November. The Integral Cooperative hired a local agronomist to
 
begin forming the technical assistance team.
 

The nine demonstration plots were carefully supervised
 
throughout the growing season; however, practices used were those
 
available to the farmer on a commercial scale. Comparisons were
 
made between planting dates in November and December and among
 
three varieties of cotton. Detailed data were gathered in the
 
field regarding progress of each plot and costs of production.
 
Average yield from the four hectares included in the plots was 14
 
hundredweight (cwt.) of fiber per hectare. This was above the
 
average yield of 10 cwt. per hectare in Santa Cruzq but was not
 
as high as hoped for. *Heavy rains during harvest caused losses
 
of 37 percent in the field. Still, quality of fiber obtained was
 

o sts were
excellent and prices were high. Problems with p

present, but minimall resulting ip production costs that could be
 
covered with only about 8 cwt. of fiber per hectare.
 

Numerous field days were held, radio programs broadcast,
 
and written materials distributed. However, local leaders,
 
including members of the Guidance Committee, did not become
 
committed right away. In fact, a political campaign was launched
 
to stop the program on the basis that cotton is Inherently bad
 
for the soil and will destroy the farmer. A visit to Paraguay
 
organized by the advisor with the cooperation of the Paraguayan
 
Ministry of Agriculture and the UBSAID missions in the two
 

%
countries was key in allaying these fears. Paraguay produces
 
over 300,000 hectare* of cotton, nearly all with small farmers.
 
Eleven Bolivian farmers and leaders participated in the visit.
 
Besides the agronomic practices, they were able to see systems of
 
small-scale cultivation using animal-drawn equipment *and systems
 
for marketing cotton.
 

During the second seasong 45 farmers entered the program
 
with 125 hectares under production. To provide assistance to
 
this number of farmers, two extension agents were needed, besides
 
the advisor; however, USAID was unable to provide financial
 
support to the cooperative for this purpose. At this point it
 
became clear that the program lacked a clear institutional
 
setting. The Guidance Committee set general policy, but was not
 

39
 



formed to be capable of implementing a program. The cooperative
 
had been chosen earlier out of convenience to obtain USAID
 
support,- ITA-indi-catad--a'-wiIIngness-to- provide personnel for'­
the extension team, but could not obtain autonomy to marage funds
 
at the local level. Consequentlyp Chemonics was asked to hire
 
the extension agents during an interim period while the program
 
grew and institutional arrangements were developed. During this
 
period, the extension agents were to be trained by the advisor in
 
extension methods and cotton cultivation;
 

The Integral Cooperative continued to play a major role in
 
the program by obtaining production credit and inputs, such as
 
seed and pesticides. The cooperative also reached an agreement
 
with the University of Tarija to operate the gin. After
 
processing, the co-op markets the fiber in Santa Cruz and the
 
cotton seed in the Villamontes oilseed plant.
 

The extension team found it impossible to visit each farmer
 
as frequently as required to combat pests and train farmers in
 
cultivation practices. To overcome this limitation, they
 
identified demonstration fields in each community with the
 
agreement of nearby farmers. A weekly visit was made to each
 
demo field on a specified day and time so that all farmers in the 
area could attend. As pest problems began to grow, more emphasis 
was placed on detecting levels of insect populations, determining 
the right kime to apply pesticides, and using spraying techniques 
with ultra-low-volume hand sprayers. 

Average yields the second year were about 10.5 cwt. per
 
hectare, but with better market conditions, profit margins were
 
slightly greater. Consequently, the third year, many more farmers
 
entered the program. The table below gives a summary of the four
 

' 
years experience.
 

Table 4.2 NUMBER OF PARTICIPATING FARMERS AND HIECTARES CULTIVATED
 
DURING THE FIRST FOUR YEARS OF THE COTTON PROGRAM,
 

1983-86
 

1982/83 1983/84 1984/85 1985/86
 

7 45 15 -160Farmers ---


Hectares 4 125 550 450 

Yield 14.0 10.5 6.0 11.0
 
,
cwt/hectares
 

Production 56 1313 3300 4950 
(cwt./fibar)
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The average yield in the 84/85 season was low, and
 
production credit going into the following year was extremely
 

-~ -scarce, -- Both these -factors- contributed to-the reduced-number -of 
hectares planted in 1985/86. However, yields came back up in 
1986, and about 800 hectares are projected for the 1986/87 
**aon. 

Average yield is only part of the story. 'The variation in
 
yields each year among plots was extremet' usually from a low of
 
zero to a high over twenty cwt. per hectare. Planting dates,
 
varieties and climatic differences among zones explained only a
 
minimal part of the variation. Instead it was due to.the
 
attention given to the crop, especially during harvest. Farmers
 
who took advantage of sunny days to get their crop in had lower
 
losses from rotting in the field and much higher yields. Farmers
 
who let a good day or two go by often did not get a second chance
 
to harvest.
 

Many new farmers enter the program each year who have little 
experience in agriculture, and no experience in growing cotton. 
The investment required to cultivate cotton and the risks of 
losing the crop are greater than with traditional crops such as 
corn. Extreme care is required in pest 'control. There is also a 
need to coordinate among institutions and provide guidance in 
decision making. The crop must be programmed ahead of time so 
that inputs can be ordered well in advance. ged of the desired 
quality and variety must be obtained, along with other imported 
input* such as pesticides. Hind sprayers and other pest control 
materials must be available to farmers at the proper time. Large 
bags must be on hand for harvest,. Parts and personnel must be 
available to operate the cotton gin, Materials mut be on hand
 
for baling. Fiber has to be graded and offered to prospective
 
buyers. Finally, prices in different markots and transportation
 
costs must be obtained, There are risks of error in each of
 
these steps.
 

As the program entered its third year, it was evident that 
the extension team was essential to its success. Theneed $or a 
local institution to take responsibility for the program also 
became more evident.' After considering several options with 
farmers and local leaders, efforts were directed toward the 
formation of the Association of Cotton Producers of the Oran 
Chaco (ADEPACH). A detailed plan of activities and budgets was 
prepared and discussed with leaders and representatives of 'i.bAID 
and MACA. Under this plan ADIPACH would employ a manager to 
coordinate among institutions and two extension agents to provide 
technical assistance to its members. The equivalent of two 
dollars per hundredweight of fiber would be deducted by the 
cooperative when the cotton was sold. These funds would revert 
to ADEPACH to pay for the program.
 

Ideally ADIPACH would have begun operating during the fourth 
year of the project, while the Chamoutics advisers were still on 
hand to support the new institutian. However, only when the 
termination of the project drew near were decisions made, In 

. n.1n t i n + , ' ,:i* l +, , !+ .. + +..
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mid-1956, a board of directors was elected, a competent manager 
was hired, legal status was obtained, and finally, the two 

----extenston- agonts iwere e46ployed bV-ADEPACH.-­

4. 

Cotton has been successfully introduced td the Chaco and has
 
become a regular part of the cropping pattern. It has assumed an 
important place in the economy of small farmers in the region, 
Mlost prsons involved in the program, including farmers, feel 
that steady growth for the crop over the next few years depends 
on the assistance of an effective extension program. Two 
dedicated local technicians have been trained to fulfill this 
rte; however, the Institutional and financial base of the 
program Is not as sound as desired. 

The cotton program was the only project component to be
 
handled in the traditional fashion according to an initial study 
and plan, with relatively formalized work-plans, and with formal 
yearly evaluations. Still, at the time project support was 
terminating, tronafer of critical services to local institutions 
was anything but smooth# Future financial support for the 
,extension service is in doubt, The reasons for this are
 
important to recognize, 

First, at the tie the study was done, the institutional 
base in the agriculture sector of the Chaco was limited. As with 
many development projects, a major objective was to create or 
strengthen institutions that can provide needed services. ut 
local leaders must define what kinds of institutions are the most 
appropriate in eachLcase--public or private--and "hat form they 
should take. 

The set of rules that creates the environment and defines
 
the possible options is the Bolivian law, both written law and 
the form in which it it applied. A fundamental aspect of 
Bolivian law in the past has been that public entities by
definition must be cntraliled at the national level. The law 
makes little or no allowance for local autonomy over budgets and 
key decisions, such as selection of personnel, This makes the 
option of funding an extension program through local public 
sources nearly non-emistent. For instance, a tax on cultivated 
land cannot be charged and managed locally, even if the majority
of farmers consent to it, because it requires the political
 
authority of the government to be exercised at the local level.
 
Without this authority, anyone not wishing to pay the tam would
 
not ae required by the government to pay it.
 

On the other hand, the possibilities of obtaining public
financing at the central level of government for a spocialized
 
extension activity such as cotton production in A specific

region of Solivia, are also extremely remote. Since the
 
alternatives for organizing the service through public
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institutions locally or centrally are eliminated, the only 
possibilities are through private means. This leaves Only two 

W43 

o Finance the program out of user fees. 

o Seek continued support from foreign assistance 
projects. 

Although the majority of cotton growers have agreed among 
themselves that the technical assistance program is necossry,
financing extension services with user fees is not always 
feasible* tany of the benefits generated by the program are 
available to farmers in general, whether or not they pay a part
of the costs. for eumples, the technical team has brought in new 
varietties of cotton from the United tates, Paraguay and 
Argentina to test in the region. Once the results of the tests 
become public, anyone can purchase the see without necesoarily 
paying user fees established by A)MPACH. 

For funds actually to be collected, A PACH depends upon 
a system whereby all cotton is marketed ,through the cooportive, 
and the cooperative makes the deductions and reverts the funds to 
ADBPACH. This is a process over which ADIEPAC4 has little direct 
control. When the benefits of a program are not exclusive for 
those who pay the fees, collecting user fees is similar to taxing
without having the political authority to do sot anyone who can 
find a way gets by without paying for the sorvie. AMPACHO has 
little legal recourse, 

4 

Secause the benefits of research and extension are often not 
exclusive to those who contribute to paying the costs of the 
programs, these services are usually prOvlded by the public 
sector.rather than the private. Out in Bolivia, the options 
for public organization nrenot available. Iecause of the 
limited tnstitutional alternatives, it is not surprising that 
interest groups in some developing countries have to turn back to 
foroeign assistanCe donors for continued support of their 
programs. 
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SECTION V
 

SECTOR PLANNtNO _AND.,_NITTITUT ION 3U -DINOA 
THE CENTRAL GOVERNMENT LEVEL 

A. *e&BkrCuiiad 

The Ministry of Rural Affairs and Agriculture 4MACA) is 
made up of the central ministry plus 13 "decentralized" institu­
tions. Examples of the latter are the Bolivian Agricultural Bank 
(BAB) and the Bolivian Institute for Agricultural Technology
(IOTA). The decentralized institutions were created to operate
 
autonomously from the ministry, thereby protecting them from the 
constant changes in policy and authority at the central govern­
ment level. However, despite being partially separated from
 
MACA, most of these organizations continued to be internally 
centralizs, maintaining control at the central level through a 
top-down vertical structure based in La Pat. One result of this
 
phenomenon was that the central ministry gradually had functions 
and resources drained away by the decentralized organization*. 
As MACA became gradually weaker, other ministries played a more 
aggressive role in agricultural policy--notably the Ministry of
 
Industry and Commerce and the Ministry of Finance*
 

Many officials in MCA had seen the need to undertake a
 
maJor reorganization of the institution. Several studies to this
 
effect had been carried out under.different initiatives. USAID
 
was pushing in the sae direction and was offering financial
 
support. Therefore, an expert in organization and methods or
 
public administration, was included in the Chmonico contract.
 
Wisely, the terms of reference for this position did not lock the
 
advisor into working excluSively on institutional reform.
 
Technicians in MACA could see that the political feasibility ot
 
such an undertaking ran hot and cold, and depended upon factors
 
outside their control and that of the advisor. Hence the
 
advisor's assignment was defined in terms of administrative
 
analysis and support, perhaps leading to institutional

rrgaia tion,
 

The original 0 & II position was for 24 contract onthsl 
hence the advisor departed after two years in July of 1901. 
Within this periodo the advisor participated in an attempt to 
reorganizo MACA under the soonorship of IICA (interameican 
Institute of Agricultural kiences of the OAS), This effort
 
terminated with an abrupt change in government. However, in 
Aril 1902o the subsecretary of agriculture invited the Chlef O 
party to participate in a new commission for rostructuring AA,
This commission decided to create a Technical Team for 
Rorqnliation of MACA 4R), and requested that Cho ~oics 
provide the veicle for employing its members. Mr Robert 
ThurSton, rural development officer of UMAID, was instrumental in 
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helping MACA reach an agreement with PL-400 to provide funding*
 
These funds were to pay honorariums and expenses for the Bolivian
 

-te#A meabers. Chianlctw -to hire a-short-terim 0 &~MIYoo-*to 
advisor to serve on the TTR under its technical assistance 
contract with MACA. The team worked from June 21 to November 1h, 
1982. Its work was again cut off abruptly with a change in 
government, 

In 1986 leaders and officials in MACA initiated new efforts 
at political reform. This time the movement had the benefit of 
political support and stability, plus a reasonably widespread 
consensus among leaders throu;hout the country on what actions 
needed to be taken. 

2. In;9C eMOLa 

This activity was to have occupied half the time of the
 
chief of party. One central focus was to develop a linear 
programming model of the agriculture sector. Another was to 
assist with the reorganization of the Office of Sector Planning 
4OPS) in order to strengthen MACAs ability to carry out this 
function, Though the need for planning must have been seen by 
many leaders at the central level, MACA at the time did not lend 
itself to meaningful involvement. Most policy decisions were 
taken in other ministries or institutions. The project designers 
had also underestimated the amount of time required for the COP 
to manage the project and supervise many different activities. 
Much loes than half time was actually available to work in a 
separate technical area. 

In early 1990, two young technicians from 14ACA took a 
personal interest in reworking the linear programming model of 
the agricultural sector originally daveloged under the earlier Ag 
Sector I Project. Although their request for assistance did not 
officially reflect the concerns of MCA authorities, support was 
provided. Lator, MACA requested that a short-term advisor be 
hired to helo with the effort. This was the only extended effort 
made in the field of planning. 

3. Ri.~t cKIuaLu9 

The original concept behind this technical activity was 
that MACA would fore a central data processing facility for the 
entire agricultural public sector, The T-059 Project included 
funds for the purchase of computer equipment for MACA, and a 
long-term position in data processing was included in the origin­
al Chomonics contract. However, terms of reference for this 
position were not defined, and doubts continued to arise about 
MACAso capability to undertake such a sophisticated activity, 
Since the £RTI program also had requested USAID financing for 
computer hardware, and some of their needs and use* were similar 
to WAA, Chemonics was asked to provide short-term asistance 
to help determine the needs of both institutions and develop 
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specifications for equipment. Recruitment for the long-term
 
positTion was to have been carried out simultaneously with
 
procurement of the hardware.
 

U8AID exercised more direct control over this technical area
 
than any other because of the strong leadership of its staff
 
members and heavy involvement of advisors in earlier projects. 
Several institutions received support to handle different kinds
 
of 	information, but potential for overlap and duplication
 
Justified USAID's careful control.
 

B. Q2tE Lt t ao 6tytL 9± Mot
 

The general goal that gave rise to the sector planning and
 
institution building components stemmed from the need to increase 
the capacity of the Ministry of Agriculture to deal with policy
issues and to implement agricultural programs. Therefore the 
goal% of the 0 & M9 planning, and data processing fields can be 
summarized as followes 

o 	 Increase the capacity of the administrative departments 
of MACA and related institutions, especially in terms of 
personnel management. 

o 	Increase the capacity of the planning and statistics 
divisions of ACA to carry out data collection and 
analysis. 

With the formation of the TTR, the main objective of insti­
tutional reform was more clearly defined. It could be reduced 
to the followingl 

o 	Create fundamental institutional change in the public
 
agricultural sector so as toi 1) decentralize decision­
making in MACA to the regional level, and 2) incorporate
 
farmers and rural leaders in decision-making processes.
 

The advisor in organization and methods arrived with the
 
original team and completed a two-year assignment in July of
 
191.1 A year after his departure, political events took another 
turn, which led to the formation of the TTR. A short-term 
advisor was hired to participate in this effort during the second 
half of 1962. Work in sector planning was carried out Inter­
mittently by the chief of party beginning in 1979, and two 
short-term advisors, between the years 1960 and 1992. In addi­
tion, two short-term advisors in data processing carried out 
assignments in early 1900. The total level of effort to sum­
marnxed belowt 
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Table 5.1 
 LEVEL OF EFFORT IN SECTOR PLANNING AND INSTITUTION
 
BUILDING
 

Long-term Short-term 
 Sub-

Advisors Advisors Totals
 

- ---- n - -a -a -­nl---f ------ .. --(person-months)• 
Organization I
 
methods 
 25.0 
 1.0 26.0
 

Institutional
 

reform (TTR) 
 5.5 
 5.5
 

Sector planning 
 7.5 7.5
 

Data processing 
 1.5 
 1.5
 

Subtotals 
 25.0 15.5 
 40.5
 

COP, DCOP and Home Office supervision 12.0
 
Total LOE 
 52.5
 

There were three other members of the TTR who were paid

locally by Chemonics. Since the source of 
funds for these
 
persons was PL-480 under a separate agreement, their time is not

counted in the level of 
effort for the technical
 
assistance contract with MACA. 
 0
 

1C.
Problges gnouSntg 
 d and Accome htnent L
 
1, uetolita~l sag~ U2lot tool 10t11tI;;Lt04 a]IfSc
 

The work of the longaterm advisor in organization and
methods can be thought of 
as having two phases. The first phase

occurred when the advisor was assigned to work 
on a commission to
reorganize MACA and related institutions in the agricultural

public sector. Durl'nh 
 the.second phase, the advisor and his
 
counterparts carried out a personnel study.
 

The Reorganization Commission was well staffed by MACA and

the lnteramerican Institute for Agricultural 
Sciences (1ICA1.
The advsor participated in conjunction with his counterparts

from the Office of 1dministrative Analysis of MACA. 
Many studies

and reports had been prepared previously by other groups, and in

each case these contained recommendations for institutional

reform, Still, no meaningful 
focus or themo was generally agreed

upon by leaders in the sctor or authorities in MACA, Instead,

controversy centered around the possibility of splitting theministry into two parts, one to deal 
with technical agriculture

and production and the other to deal with rural affairs and 
political issues. 
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Support for the commission's work was weak at first, and
 
then grew much stronger with a change in minister and the naming 
of a new subsecretar y, I'ng. Raul Zqg arrai Augustf979f . 
However, the effort was cut- off on November I with a violent 
military coup. 'After poqer was handed back to another civilian 
government within afew weeks, it became apparent that the new
 
minister would not support institutional reform.
 

In the meantime, the advisor helped-prepare the First
 
National Agricultural Symposium, which was held in Santa Cruz in
 
March of 1980. This was an historic event in the agriculture
 
sector of the country, with more than 300 persons attending. In
 
the conclusions, a great deal of emphasis was placed on the need
 
for continued efforts in institution building and reform.
 
Perhaps as a result of this, MACA asked the advisor and the
 
Office of Administrative Analysis to undertake a new
 
institutional analysis focusing on pursonnel management.
 

Thp personnel study covered all 4,287 employees of MACA and
 
the 13 institutions that fell under it. By examining the job
 
descriptions of each employee, many functional duplications were
 
noted among institutions under MACAs%own umbrella. For
 
instance, at least 10 of the 13 inotitutions provided extension
 
services to farmrLs in one form or another. Also, many entities
 
dealt with rural infrastructure, including roads and Irrigation
 
systems. This duplication was thought of as unmanageable and was
 
blamed by some for*MAC1's institutional weakness.
 

The study also compared job descriptions with levels of 
education and salary in an effort to develop better systems of 
personnel administration. Projects receiving support from 
foreign donors and having more autonomy from MACA paid higher 
salaries and attracted more qualified personnel. The closer jobs 
were to the central government, the lower the salaries.z
 

Fortunately, the advisor's activities were neutral enough in
 
focus so as not to be greatly affected by the coup of 1980.
 
However, the prospects (or decision making on institutional
 
reform were also remote. Therefore, when the personnel studies
 
were completed, the advisor departed and was not replaced. Under
 
the one-year extension in the technical assistance contract in
 
1981, it was assumed that Chemonics' role in this technical area
 
was completed.
 

After a cabinet change in 1982, however, the new minister of
 
agriculture asked the chief of party to participate in another
 
technical commission formed to reorganize MACA. The commission
 
was headed by a young, dynamic subsectretary of agriculture, Ing* 
Freddy Teodovich. It soon decided that a technical group was 
needed who%# members could devote full time to the ef(ort, and 
funds were made available through the PL-40 program for this 
purpose. Chemonics was asked to employ the members of the group 
and provide full supportt including technical orientation, 
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development of wcrk plans, secretarial and administrative
 
support, office arrangements, and report publication and
 

_distribution.
 

Although previous ef.forts had met with frustration,
 
Chemonics remained committed to these efforts. In three years'
 
experience in Bolivia at that point, the teamhad witnessed
 
several persistent serious problems:
 

o 	 Research results did not reach the farmer.
 

o 	 Credit programs were not supervised.
 

o 	 Some semi-public agroindustrial enterprises also had
 
authority to decide on sector policy.
 

o 	 The farmer and rural resident had no input into policy
 
regarding provision of public services.
 

a Most services of MACA were directed from the central
 
level, resulting in little effort spent on policy
 
analysis.
 

The subsecretary originally intended to avoid another study
 
and instead proceed directly to implementation. However, again a
 
lack of direction was sensed; hence it was agreed that a brief
 
study was needed to de ermine the overall direction or thrust
 
that reorganization would take.
 

The group, called the Techniqal Team for Reorganization of
 
MACA (TTR), was made up of three Bolivian members and a foreign
 
advisor. The chief of party also played a major role at critical
 
moments. Within a short time, the TTR developed the concept of
 
institutional reform by creating fundamental changes in the
 
manner in which MACA and other public institutions relate and
 
deliver services to the rural population. Emphasis was placed on
 
starting at the local level and working toward the central level
 
as required. Maximum participation from leaders and organized
 
groups in the various regions was encouraged. Members of the TTR
 
spent much of their 'time giving presentations in meetings
 
throughout the country where they would receive feedback and new
 
ideas from participants. The principal thrust of the
 
reorganization that resulted from this process was, not
 
surprisingly, that MACA should be decentralized. Regional
 
committees with farmer participation were to be formed and would
 
have authority over funds, personnel and local policy.
 

e 

A great many copies of the TTR report were distributed 
around the country, and it was apparent that a national consensus
 
was being reached, when again abrupt political change stopped the
 
process in October of 1982, Hence the TTR operated for only
 
about four months in total.
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During 1963 and 19,4 the reorganization issue lay dormant, 
However# discussions with leader% from around the country showed 

,hat -. g9_thff_concpt ation -was,..convicton.oncerni fdcentraliz 
becoming even more solid. Also, a working example of a 
reorganized public service, operating at the regional level with 
private participation, was being developed in this period, i.e., 
seed certifications which is covered in a later section of this 
report. The Paz Estensoro Government that took power in August 
1985, appointed a minister of agriculture dedicated to these
 
concepts, and an extremely capable subsecrtary, Ing. Alejandro
 
A. Pacheco, was appointed with the mission of reorganizing the
 
ministry.
 

Ing. Pacheco quickly formed a new technical team within MACA
 
and agreed on a strategy for reorganization, which was based on
 
many of the concept* in the earlier TTR reports and on the
 
practical experience of the oeed program. MACA was successful in
 
obtaining direct support from the PL-480 program and at the time
 
the T-059 Project was ending, the reorganization was being
 
carried out.
 

2. §IteigC ooi 

The idea of developing a five-year agricultural plan
 
had existed for some time and was of interest to many technicians
 
in the Sector Planning Department (DPI) of the ministry. No
 
activities in this re4lard were initiated until one of the com­
missions formed in the First National Agricultural Symposium 
was charged with developing the plan. Two young technicians in 
MACA, Lic. Fernando Mojica and Ing. Johnny Pereira, suggested
 
that the linear programming model developed earlier for the
 
sector could be used to analyze alternative policies as an input
 
to the five-year plan,
 

The linear programming model (LP model) had originally been 
developed by foreign advisors in a previous USAID project. 
However MACA technicians were only vaguely aware of its 
eXistencel none had'actually worked on it. Copies of the model 
could not be found in MACA. Thanks to Ing. Pereira, the original 
model was recovered from persons outside the ministry. However, 
only the basic model was found, no supporting materials were 
available, and the source of the information could not be 
identified. Upon contacting the creators of the model, it was 
discovered that no single source had been used and that much of 
the data was based only on gross estimate%, and included only 
to test the structure. could not be r tResults of the model elid 
upon. Therefore the model would have to be reworked with 
accurate production and cost data. 

A new work-plan was drawn up contemplating more time and
 
e(fort than originally anticipated. A short l term advisor was 
hired in June of 1960 and the work was divided into three areest 
demand, transportation, and production or supply# the short-term 
advisor took responsibility for the first part of the nodel a 
demand, and the COP developed the second part on transportation# 

so
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The structure for these two sections was changed greatly from the
 
original model. The two local technicians handled the section on
 

--- inputs# product i on costsand produqtl vty. 198.Tho 7-Agicultural 

Sector Survey was ised as the primary source of information for
 
the production or supply,soction of the now model,
 

By the time the model was ready to run ot9 computer, both
 
local counterparts had resigned from the ministryl nor were any
 
authorities carried oves who were interested in utilizing the
 
results. The commission to develop a five-year plan had never
 
become operational. Still, the computer run and subsequent
 
analysis were completed. A local short-term technician was
 
,employedhalf-time for this purpose over several months. Reports
 
containing the details of the model--structure and source data-­
and reports containing results and analysis were published and
 
distributed.
 

At the outset of the project, the COP was involved in 
helping KACA and USAID reach decisions on the purchase of a 
central computer and on the best timing *and job description for a 
long-term advisor in computer science. However, it was difficult 
to Justify a large investment in sophisticated equipment for 
MACA. Budget levels were so low that it would have been 
impossible to obtain qjalifled personnel and operating capital.
Also at that time, new hardware was being developed* It was not 
clear that a center with a mainframe computer was the right 
approach to apply to the agriculture sector in Bolivia. For 
these reasons, agreements would bi reached one moment, then 
questioned the next. 

In January 190, the minister signed an agreement with the 
director of the EATS program in Bolivia to provide funds from the 
T-059 Project for the purchase of computer hardware, Hoo 
afterwards Chemonics was asked to employ a short-term advisor to 
develop specifications for the part of the equipment that 
would be used in interpreting digitalled satellite image ando, 
hopefully, would also satisfy some of lACA's needs in statistics. 

The advisor recommended that a central minicomputer be 
shared between tIACA and EATS. After agreement was reached on 
this concept, another short-term advisor was assigned to help 
determine the specific needs of MACAs focusAing mainly on 
statistics and administration. He also developed a plan for the 
data processing unit$ defined its personnel requirentis, and 
outlined the costs of operation* PACA and C[19 soon reached
 
agreoment on this plan and reauested that the equipont be 
purchased by USAIB . Cmnics proceeded with the recruitmewnt of 
a longterm adviso and presented candidates to authorities in 
IIACA. Hlowefver, when the project was fron after the Jul 1900 
coup, funding for the procurement and hiring of new technical 
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personnel was indefinitely postponed* When the project was 
Sreactivated in 1963, its focus had moved away from strength­

nigcentral government institutions. 

The initial concept of the project was tostrengthen
 
existing institutions at the central governmental level, rather
 
than to develop more effective institutional forms throughout the
 
sector. Perhaps the goal of creating fundamental institutional
 
change in public institutions leading to decentralization and
 
participation of private organizations in decision making would
 
have been considered a goal too ambitious or inappropriate for a
 
project funded by an international organization. In reality, it
 
was defined not by the project team, but by local leader% working
 
through the process of institutional reform. Only by their
 
determination could the advisors change the emphasis from
 
administrative methods to policy-making processes.
 

Institutional reform implies changing the systems,within
 
which decisions are made, and therefore changing the rights of
 
different groups and Individual% to maki or influence those
 
decisions. Throughout the process, the proposed changes were
 
threatening to most persons in the MACA bureaucracy at the
 
central government level in La Paz. The work of the TTR was so
 
controversial in political circles at the time that it became a
 
national issue and nearly resulted in the termination of the
 
Chemonics contract. The importance of this activity Justified
 
the risk.
 

The team was fortunate in being able to carry the issues to
 
a wide number of institutions and leaders who became committed to
 
one central theme. This was made,possible in large part because
 
other Chemonics advisors were located in field offices and had
 
credibility with the agricultural community. They wer& also
 
involved in institution-forming within their technical
 
activities. Constant contact made it possible to examine the
 
options openly with hundreds of leaders around the country and
 
reach conclusions that eventually would be accepted.
 

If the process of determining the direction for institu­
tional reorganization and reaching a national consensus it
 
the first half of the job, then the job was slightly more than
 
half done at the and of the project. To carry out a complete
 
institutional reorganization will take several more years of
 
effort, and a great deal of support from international entities
 
such as AID.
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SECTION VI
 

rNFORMATION SYSTEMS
 

A. B._ackgr~ound 

This area of work is closely related to sector planning, but 
it stands alone in that it% primary goal is not institution 
building. It arose as a result of a request by the head of the 
Planning Office in MACA to conduct a study of information systems 
in the agriculture sector. Even before the terms of the study 
were specifically defined, the head of the Planning Office had 
already changed. Still, expectations had been raised among 
persons in several institutions, so Chemonics felt obliged to 
proceed. A short-term technician was hired to work half-time in 
information systems, while dedicating the other half to analyzing 
the results of the linear programming model. The advisor 
himself, a young Bolivian Just returned to the country after 
earning a Ph.D. at Iowa State, felt strongly about the need for 
improvement in this area. 

Upon completion of the study, enthusiasm and expectations
 
grew even more, especially in the area of scientific and
 
technical information for professionals working in the sector.
 
The advisor initiated an implementation plang which was to have
 
been acted upon by different institutions. A very dedicated
 
student at the Catholic University took the lead, working in
 
Chemonics: offices in La Paz for about six months without pay.
 
When the activity had gained some momentum, an advisory position,
 
short-term, was defined.
 

The first objective was to carry out a study to identify
 
informational needs in the agriculture sector, both statistical
 
information and scientific/technical information, Later the
 
following objective was defined:
 

o 	Create a service for distribution of technical publica­
tions for professionals working in the agriculture sector 
of Bolivia. This was to be done in coordination with the 
Bolivian Institute for Agricultural Technology (IBTA) 
and the Catholic University of Bolivia (UCB). 

The study was carried out by a short-term advisor during 
1901 and 82* Before completing his assignment, he was able to 
initiate implementation of the service with participating 
institutions. Nearly a year later, in November 19039 a now 
position was created for an advisor to continue assisting with 
implementation, Though off icially short-term, this position was 
periodically extended to a total of 29 personmmotho.
Therefore, only short-term support has been provided in thisa
 
areav as shown belowi 
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Table 6.1 LEVEL OF EFFORT IN INFORMATION SYSTEMS
 

Short-term Sub­
____: .. Advisors _ Totals 

---	 -- -- -- e ----o - n----f - ---- ---- - -n - - -- - e - - o - ---- --- ---

Study of information
 
needs 3.0 3.0
 

Implementation of
 
information service 32.0 32.0
 

----- -...........--

Subtotals 35.0 35.0
 

---..- - -- '. 	 ...-------.---.-.----.--- e----

COP, OCOP and Home Office supervision 	 2.0
 
--e 	 -- o s-- - --- - -onn- - - c - fe-- cC- - ec-- - e - --- ---- n-- e C 0 ~ n n--- - S- C-

Total LOE 	 37.0
 

In addition to the level of effort shown, the contribution
 
of several students of the Catholic University was important,
 
First, as mentioned above, at the outset of the program a
 
student took the initiative and worked for nearly six months with
 
little or no financial support. Later, a team of four to six
 
students worked half-time in the Informatirn Center (CICTAR).
 
They received scholarships to pay tuitii and fees, plus small
 
stipends to reimburse minor expenses.
 

c. eceo1uei 9os5uokicim too e&gnieffol 
The overall purpose of the study was to do a general
 

diagnosis, identifying information needs and the methodology to
 
obtain it. The advisor was also charged with defining the
 
responsibilities of institutions which should be involved in a
 
national agricultural Information system, Unfortunately, no
 
distinction was made as to which types of information should
 
receive greater emphasis. In examining the literature on the
 
subject of information systems, the advisor found that many

authors fail to make this distinction. In practice, the
 
treatment of different kinds of information varies according to
 
its purpose, the sources, its useful lifespan, the needs of the
 
user, and other factors, The advisor identified three principal

kinds of information as follows
 

a 	Historical data in statistical form used for economic
 
analysis and planning
 

a 	MArket dota used for making immediate decisions In
 
commercial activities
 

o 	Technical and scientific Information, usually in
 
published form, used by professionals to keep up with
 
technological advances in their field.
 

54 



At that time, prices in Bolivia were controlled by the
 
government, causing market information to be politically

sensitive. Hance it was amtluded from the study,
 

Oir -iiivi Iwreifi d froam I-differeant-11parto
 
of the country in regard to the information needs of their
 
institutions and the methods used to gather and analyze

information. More than half responded that they were aware of
 
the existence of a great many documents published in Bolivia,

including project documents and plans, that contained valuable
 
Information, but that the few copies produced were otldom made
 
available to technicians and professionals working in the sector.
 
Documents were jealously guarded by individuals and institution%.
 
In few cases were they distributed to libraries or other centers
 
where technicians could gain access to them.
 

Two meetings were held in early 1982 to analyze the results
 
and recommendations of the study, A great oal of interest was
 
expressed in the area of technical/scientific information. On
 
the other hand, the area of statistical information caused
 
conflict. The reprentative of the National Statistics
 
Institute (INE) was especially inoistene that his organization be
 
the national leader in this area and that there was no need for
 
additional coordination within the agriculture sector.
 
Consequently, it was decided that the project should provide
 
modest support in the 'rea of technical/scientific information,
 
and none in statistical information.
 

The strategy chosen for technical/scientific information was
 
to develop an information service that would have the individual
 
tchnician and professional as its clientele. This was a radical
 
change from the orientation of activities in the previous section
 
where institution building predominated. In that case the role
 
of the project would have been to strengthen IOTA's and MACA's
 
capacity to manage information. The most appropriate institution 
to carry out this activity would have been an association of 
professionals in the agriculture sector. However, existing
 
groups were splintered by specific profession and level of 
training. Worse than that, of the 3500 to 4000 professionals 
working in the sector, less than half belonged to an association. 
Hence, a work-plan was developed between IOTA and the UCI, with 
modest support from Chemonics and the T-059 Project. 

The first task chosen for the information service was to 
publish a directory of professionals working in the sector. This 
would be 4 useful document for many purposes, and would help 
define the magnitudo and nature of the client group. It would 
also give the information service some visibility. Defo#r
 
finishing his assignment, the advisor helped prepare and 
distribute 6O00 copies of a questionnaire to collect data for 
the directory. A Guidance Committee was formed to promote and 
coordinate work in this area. Upon the departure of the adviour,
it became clear that personnel &%signed by IOTA and the UCO did 
not have the capacity to carry out the tasks without assistance 
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and direction* However, a student in the Catholic University,
Mr. Miguel Ibanez, learned of the activites and took interest. 
He willingly volunteered his services during more than six months
 
to tabulate information for, the Directory of Professionals.
 

ainmd-l93-the -OutdanceCmmittee requested, that -Chemontco­
employ a local advisor to head a technical group to continue work 
in this area. The committee and the technical .group adopted the 
name CICTAR (Technical/Scientific Center for Rural/Agricultural 
Information), At this point, IOTA, MACA and the UCB assigned a 
total of five student-workers to the group. The UCO student who 
had previously been working on the program was hired half-time as
 
an advisor. 
 I 

The initial wok-plan of the group focused n distributing
 
the Directory of Professionals, preparing annotated biblio­
graphies and linking together documentation centers and
 
ltbraries. These tasks were intended to increase the access
 
professionals and technicians would have to documentary inform­
ation. The grouip suffered several setbacks at its inception:
 
printing the directory was delayed more than seven months by a
 
private publisher; several members of the technical group were
 
assigned to other tasks in their institutions, causing constant
 
turnover in personnell practically no support from MACA or IOTA
 
was forthcoming. However, the UCO continued to provide support
 
with personnel, office space and funding, and Chemonics was
 
committed at this point to implementing the program. In early
 
194, 1000 copies of the Directory of Professionals were dis­
tributed and were well received around the country. This was
 
the first document of its kind in the agriculture sector in
 
Bolivia.
 

Through continued feedback from interested persons around 
the sector, it was determined that a periodic bulletir, would be 
of interest, especially to inform the user about recent public­
ations and how to obtain them. This activity was adopted in 
lieu of annotated bibliographies in part because the product had 
more chance of being distributed with user fee% attached, i.e. 
subscriptions could be told. The income generated would help 
ensure continuation of the activity, and also the activity could 
be more easily managed. The group could measure its success on 
the basis of the number of subscriptions obtained. The bulletin 
would carry more than announcements of new publicationsl it would 
also contain articles and announcements of events, training 
opportunities and employment opportunities. The first edition 
was launched in March of 1904 with disappointing results at 
first# rhough the price was nominal, les than 100 subscriptions 
had been sold after four editions. The problem was identified as 
lack of regularity in publication and distribution. 

A systematic work schedule was established for the group, 
and regional representatives were recruited on a volunteer basis 
to distribute materials directly to users in their area. With 
the technical group in La Pat# they created a system for 
distribution and collection of materials that reached every 
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corner of the country, Within a few months, subscriptions rose 
to more than 1200; the initial target had been set at only 600.
 
The bulletin soon groew nto thet main activity of the technical 
group in La Pasp occupying bo e than half the time of the advisor
 
and the student-wpr wu!_The--oort -from _the._hoe off1ce. in~ ~ -

audio-visual methods helped improve the format and style of 
­

prisentation, which was later printed with offat, rather than
 
mimeograph.
 

The local advisor's position was later changed to full-time*
 
No presented several seminars to librarians and other persons in
 
charge of documentation centers around the country., Three
 
regional committees were formed (in one case reactivated) to
 
promote information networks among institutions within their
 
regions. Ideally, these were to be linked together nationally 
through lead institutions in each region using a common system 
for indexing and retrieving documents, a long-term goal not
 
reached within the time frame of the project.
 

Assistance in doing bibliographic searches for oil available
 
publications In a subject area was repeatedly requested of
 
CICTAR. For the first year, the group did not have the capacity
 
to respond, Later, when several regiondi networks were beginning
 
to operate, this service was initiated. Requests and responses
 
were published in the bulletin at first so that other users could
 
see how the system operated. Also, other persons with relevant 
information could contloibuto beyond the information located by
 
CICTAR,
 

A plan was developed with thq Catholic University to assume 
the functions of CICTAR as one of a number of activities being
initiated by the UCS in the agriculture sector. The UCB obtained 
a commitment from PL-40 foe' funding for three years into the 
future, and hired a qualified professional to take over 
activities. Project support was terminated In April of 1986, and 
for a period, activities fell dormant. However# under the 
guidance of the now head of CICTAR Mr, Pascual Sanchis, the 
program is being reinitiated. Overall objectives have been 
defined along similar lines as beforo 

0. Geu;LulLeu1 

The degree of success or failure in this activity is not
 
clear. On the one hand, the most straightforward yardstick is
 
the number of subscriptions sold for the bulletin, and it showed 
that objectives were met and surpassed, On the other hahd, the 
Quality of work produced by CICTIA was sen by many persons as 
poor. None of the mebrs of the technical group had worked in 
the agriculture sector before. Being located in La Pat, they 
were noO, able to make many direct contacts or gain much (irot* 
hand knowledge about commercial agriculture. esito the re­
markable personal efforts put in by student-workers, they could 
not overcome this limitation. 
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Because project support was limited, investments in this 
technical area were kept to a minimum. In retrospect, it appears 
that a more successful approach would have been to obtain 
financing for an experienced agricultural expert to strengthen 
the group's capabilitiesr in technical agriculture and rural 

di~~~opientThi ~ron culd avecreaed raater creiibility
for CICTAR by maintaining direct contact with, ther professionals 
in the sector, and by selecting and editing technical materials 
for the bulletin--activities which student-wokers could perform 
effectively. Fortunately, the Catholic University has overcome 
this deficiency by naming Lic. Sanchis as Director of CICTAR. 

The principal reason for the apparent success is that needs 
wer* correctly identified. Most technicians in the agriculture 
sector in Bolivia receive virtually no published technical in­
formation from outside the institution in which they work. They 
do not belong to any professional association. The few associ­
ations that do exist have adopted policies that tend to limit 
their membership, rather than expand itl they are not service 
ortented, and carry out a minimum of professional activities. 
Therefore, the CICTAR approach was readily accepted. High 
caliber professionals voluntwed important amounts of time as 
regional representatives because they siw an opportunity to 
promote professional activities. Consequently, the CICTAR 
Bulletin had no real competition. 

CICTAR did not geherate an important stream of income. 
Since its main focus is technical information, and promoting
professional activities, it is not the kind of activity that can 
easily be self-#inanced. Still, it outlived other activities, 
such as sactor planning and data processing, because it became 
user-orentedt, and did not rely on the continued enthusiasm 
of public authorities. 



SECTION VII
 

PROGRESS IN SEED PRODUCTION
 
0 

The vast maJority of mate-ials used for pl'anting crops in
Bolivia arv grains and tubers that the farmer saves from oneharvest for use as seed in the next crop season. 
The origin of
these matertals is often from native varieties brought into
cultivation centuries before in the same region. 
 In other cases
the origin is material 
brought into Bolivia from neighboring
countries, and lets frequently it is material from international
research centers that do plant breeding to develop new varieties. 

Whatever the source# after the materiasl have been
cultivated in a region for some time, they become mixed withother varieties and degenerate to the point where desirablecharacteristics are no longer maintained uniformly and reliably.For example, if seed is not genetically pure, a farmer pro­
ducing wheat for sale to flour mills cannot assure the buyer a
uniform quality of grain. 
When heads of' barley mature at
different times, there will be lower yields in threshing andunripened grains mixed with good Ones. Or, when off-type plants
in a field are susceptible to a disease, and it takes a firm hold
 on them, it will also Infest the rest of the plants that
 
otherwise would have been able to resist.
 

These are some of the problems for which farmer* in general
ne a source of seed to renew their materials and replace older.
dogeneraLed varieties with new ones. when one gets closer to anindividual crop in a particular region, several additional reasons for obtaining high quality seed often appear. 
 For

instance, in lower areas of Bolivia, temperature and humidity arehigh, causing wheat and potato seeds to become infested withdisease. Although the crops are commercially produced with goodresults, farmers have traditionally found that seed must be
obtained in higher locations--cold, dry environments wherediseases develop lets rapidly. Another example is oilseed cropsgrown in the tropics, such cotton andas soybeans. In both cases the seeds or grains produced by these plants contain highamounts of edible ol, which is extracted for human consumption.
But the existence of the oil in the seed saved for planting
causes rapid deterioration, killing the small plant embryo before
the Seed can germinate. 

In Case* where Bolivian farmers resolved to renew theirplant materlals, t"ev either purchased locally Available grainsOr tubers that had a good PhysiCal appearance for use as seed, orthev imported seeo from other countrie. he latter alternative 
was limited, not only because of the considerable cost, but alsobecause the varieties, available in other countries did notnecessarily adapt in Bolivia, or did not possess other desired 
characteristics*
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NEw varieties are developed each year by international plant 
broeding research centers for distribution to underdeveloped
 
countries. Bolivia receives samples of sed from international
 
centers and tests the varieties in experiment stations in various
 
region% throughout the country., This is the main activity of the 
.gricultural research-pr!gramin Bolivia-_ Out-of- the' 100-Orc200 
varieties of a particular crop received each year, one or two 
might be found to adapt to the region. The tisting process takes
 
two or three years to complete. At this ,point, the variety is 
recommended to the farmer, but the experiment station has Just 
a 
few kilograms of genetic seed$ the sed that the researcher 
harvested from the experimental plot. In order for farmers to 
use the variety on a large scale, this tiny quantity must be 
expanded to hundreds of tons of seed, retaining along the way the 
same favorable genetic characteristics. The large volumes 
produced also have to be free of noxious weeds and have to be
 
strong and healthy. This is the function of a seed
 
multiplication program.
 

A Seed Department had been created in MACA in the late 
1960's, and, with the financial support of international donors, 
had built several seed cleaning plants around the country. From 
one to three technicians were located at each plant. Seed
 
production was very low or non-existent, so MACA began to invest 
in land and equipment to produce within its own Seed Department.

The small amounts produced were mostly of poor quality and were
 
difficult to sell, even at subsidized prices. The low prices and
 
government policy to produce and distribute only through the 
public sector prevented most private interests from pursuing the
 
activity. Practically the only exceptions were potato and forage
 
eeds produced wlth the support of development projects, in both 
cases in Cochabamba. MACA primarily focused on production of 
seed for cereal grains. 

The original focus of the T-059 Project assumed that support
 
would be provided to the MACA Sed Department to develop its
 
coabiliteie along similar lines ds in the past. Funds were
 
allocated for building and equipping additional seed cleaning or
 
conditioning plants, even though current capacity was not being
 
uti 1laed.
 

A long-,term position in seed improvement was included in the 
Chemonics contract to strengthen the National Seed Department of 
MACA. The position was to be based in La Pas for a period of IS 
months. However, with the unstable political environment that 
was developing during 1979, it was suggested to the head of the 
National Seed Department that the position be changed to any 
agricultural region, rather than the center o# government, 1he 
response was positive, indicating that the advisor %hould have 
his work site in the department of Santa Cruz. It was also 
indicated that the position should not be filled until the end of 
the 1979/00 crop yedr. This way the advisor could begin a new 
crop cycle in 1990. 
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The Department of Santa Crux encompasses a vast area of
 
eastern lowlands stretching out to the Brazilian border on the
 
north and east. It also includes lower mountain valleys of Valle
 
.r -nde-and -Oin-the - C o chabamb-A ..Comarapa" to--the -west r o ut ato
 
Over the last 30 years, expansion of commercia) agriculture in
 
the lowland areas to the north and south of the City of Santa
 
Cruz has resulted in the development of the most important
 
agricultural region in the country. Major crops are sugar cane,
 
corn, rice, soybeans, cotton and torages for dairy and beef
 
production. Much of the agriculture is mechanized in medium­
stied and large farms; however, small farmers, mostly'highland
 
people from Cochabamba who have migrated to Santa Cruz, account
 
for a large percentage of the production of some of the crops,
 
such as rice and corn.
 

2. Qra-.O.S2
 

Excellent results were obtained in seed production in
 
Santa Cruz during the first two years; consequently, other
 
regions requested assistance to implement similar programs.
 
Especially in the Oran Chaco, the Integral Cooperative experi­
enced serious problems each year in obtaining soybean seed,
 
and was aware that good quality sed was being produced in Santa
 
Cruz. A Joint meeting was held among leaders from the Chaco and
 
from Santa Crux to define a position having responsibilities in
 
both regions. Having the advisor based in Santa Cruz would
 
facilitate recruiting, especially since Sant& Cruz has an
 
American School. Even before the project was reactivated in
 
1903, this position was included In the contract.
 

3. G~9uL!u 

Later in 1983, after reactivation, another position was
 
included in the contract. This time the idea was to place an
 
advisor in a high valley area where farms are smaller and not
 
mechanied. Cochabamba was chosen first and the advisor was
 
recruited. Upon his arrival, the First National Round Table on
 
Seeds was held in Cochabamba. During this event, local leaders
 
expressed the view that seed production would be a marginal
 
activity in the region. instead, the southern valley areas,
 
especially Chuquisaca, held more promise, After a period of
 
information gathering in both regions, the decision was made to
 
change the site of the advisor to Sucre, the capital city of
 
Chuquisaca.
 
, 4, I UtIOOJ §Ig ft£guo
 

The approach taken in seed production programs in many

developing countries is to establish a centralized public entity
 
to handle all aspects of the multiplication chains This was thle
 
approach advocated at the central government level in Bolivia,.
 
However, at the regional level, leader* in the agriculture vector
 
who would be involved in production had a different orientation,
 



more in line with that of the team of advisors. Because of this
 
continuing conflict,'& special degree of ef fort was required to 
coordinate activities of the advisors with local and national 
institutions. Besides the support provided by the chief of 
arty.yAh,fleady.Ltor_ .l+CrWuxwasnamed "leader" the seed. of 

improvement component of the project, Further, short-term 
&* stance was used for the National Seed Depirtment of MACA. 

Over time, as the Influence of the project extended to more 
regions of the country, additional needs arose at the national 
level for carrying out special events and training programs, 
developing promotional materials, and finally, for creating the 
National Seed Council. ' For coordination and administration of 
funds to carry out special events and courses, the deputy chief 
of party (or administrative director) took major responsibility. 

9. gbJl*~Lv5S and. Level of ffr
 

In all three regions the objectives were defined in the
 

same manner:
 

o 	Create a seed multiplication chain for a lead crop, to
 
include foundation seed production, multiplication of
 

commercial seed, conditioning, storage and marketing.
 

o 	 Form a certifitation service to provide technical sup­

port to each *top in the multiplication chain and ensure 
of the finished product. The certification service 

under a regional seed council which formulates policy and 

policy and coordinates am6ng institution%. 

o 	 Once the system is working for the lead crop# include
 
other crops.
 

The first long-term advisor arrived in June of 1900 to work
 

in Santa Cruz, He remained for nearly five years until March of
 

195, The second long-term advisor arrived in April 1983 to work
 

in the Gran Chaco. In June of 1985 his work site was changed to
 
Santa Cruz-, and another seed specialist was employed for the
 

Chaco. Both of these persons remained until the end of the
 
project.
 

The advisor for Chuquisaca arrived In August 1983, and after 
completing a two-year assignment, returned to the United State%. 

Another person was employed from September 1965 through September 
19e. Additionally, a short-term local advisor was hired in Sucre 

(Chuqulsacal) to allow for support in the neighboring regions of 

-arija and Potosi. With several extensions of his contract, this 
advisor worked a total of 17 months. Also during the 1905/O. 
crop-year, the cotton production advisor assisted in production 

of cotton seed in Gant& Cruz. It is estimated that four months 

of 	hit time were used in that effort.""
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Besidies the seed specialists described above, two agri­
cultural economists were employed to develop several studies
 
and projects. They spent 1M.5 months of time mostly in Santa 
Cru and Chuquisaca during 1984 and 195. During the same period 
a 1ocallyJhired civilengineer worked for a. -totalQE,,-f,1,5 mnh­
to support construction of seed conditioning facilities in all
 
three regions.
 

At the national level, some of the Santa Cruz advisor's time
 
is included as leader of the seed activity. In 1982 a short-term 
technician was hired to work in the National Seed Department for
 
over six months. Also an expert in audio-visual meth9ds provided
 
2.5 months of time developing a video tape for local promotion
 
purposes. This was done near the end of the project in 1985.
 

The summary of the level of effort in seed production in
 
table 7.1 below shows it to be by far the largest project
 
component, absorbing twice the amount of technical assistance as
 
the land clearing component.
 

Table 7.1 LEVEL OF EFFORT IN SEED PRODUCTION
 

Long-term Short-term Sub-

Advisors Advisors Totals 

-- - -- -- - - - - -- r -- - - - - --- - - - --- - - .-- - -- --- ~ 
(person-months) 

Santa Crut 66.5 16.5 83.0
 

Gran Chaco 40.5 4 0 45.5
 

Chuquisaca 37.5 25.0 62.5 

National 13.5 9.5 23.0 

SubtOtls--- -- --- _1___0_- --- 56.0 ~------ -- ----*-- ~--------158.0 - 5--7 -- 214.07 ---- --

COP, DCOP and Home Office supervision 29,0
 

S--------~- --- -- -- - w- - --- ----- - -- - ----

Total LOE 243.0 

C. ecanm.1 fOa alkaalaICI¢ tog Bs;oig oal 

the National Oliseed Producers Association (ANAPO), 
based in Santa Cruz, had experiencod serious difficulties 
obtaining high quality soybean seed at reasonable prices for its 
producers. It was a high priority to do so because soybean Seed 
in a tropical area is subject to rapid deterioration and 
consequent loss in germination and vigor. Many farmers could not 
save part of their grain crop for use as seed during the nexct 
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season a* they customarily do with other crops. ANAPO imported
%ed from Brazil to distribute to it% growers, but the cost of 
this material placed in-Santo Cruz was very high, about S.90 per 
kilograml or $900 per ton, while soybean grain was priced at only 
about $180.
 

Still, local leaders were not convinced hat quality seed
 
could be produced in Santa Cruz, and they requested that the
 
advisor begin his work by doing quality control tests on imported
 
seed. A rustic laboratory was set up at the Warnes conditioning
 
plant where two MACA technicians were housed. Results of the
 
analyses were alarming to growers--imported seed germinated at an
 
average rate of only 68 percent, well below certification
 
standards. The reason was found to be poor conditions in transit
 
from Brazil to Bolivia. Temperatures in metal railroad cars
 
stopped at the border were found to rise as high as 60 degrees
 
centigrade (140 degrees Farenheit).
 

Plans were immediately made with ANAPO and MACA to produce 
seed during the summer season, from November 1950 to April 1981. 
However, seed would need to be cleaned, and equipment for the 
Warnes conditioning plant purchased under the Agriculture Sector 
I Project was not yet installed. The mechanical installation
 
involved building hoppers, assembling elevatorS, building support
 
bases for machinery, asembling drying bins, and hooking up air
 
ducts from heater/fans to drying bin*. Electrical installation 
included high-voltage Installation, transformer, circuit box and 
connections out to each machine. 

The production program wao started at the same time that 
plant designs, budget es imates and construction contracts were 
being prepared for the installation. Because of the technical 
requirements of seed production and the risks involved, the 
program was started only with a fow, mostly large,, farmers* The
 
better fields of grain were selected to be harvested a "seedo" 
These were fields with varietal mixtures below 5 percent and low 
Incidence of noxious weeds. The advisor personally carried out 
field inspections and laboratory analyses throughout the 
production season. Germination and vigor tests showed that high 
quality material was being produced In the field, but the process 
broke down at harvest time. The Warnes p.,t had not been 
completed in time so there was no place to take seed for 
artificial drying. Consequently, farmers lt the crop dry in the 
field, as they do with grain crops. Exposure to field conditions 
in 4 hot, humid environment after the seed reached physical 
maturity caused rapid deterioration and loss of germination. As 
a result, the entire seed crop was lost, although farmers could 
still harvest it for grain and take it to the ltseed mill* 

rhe experience o# the first year was diappointing, but it 
pointed to the need for development of serious ed producers, 
and for an emphasi o an timely harvest and facilities for promot 
artificial drying and storage. Fortunately, in Santa Crisi, the 
opportunity exists for two crops per year. Although not
 
practiced with soybeans at the time, several farmers offered to
 

4
 



produce winter crop for use as good. The season would rum from 
May through Septemberl hence the seed harvest would be in timne 
for planting the summer' crop. This would minimize the storage 
time and associated deteriotation.
 

Because of the increased area under product.ong and the need 
to closely supervise and train farmers to become seed producers, 
mo technicians were required In the MACA seed office. The 
advisor was not only responsible for training these persons, he 
also needed to train personnel in seed conditioning and begin 
production of foundation seed with the Tropical Agriculture 
Research Center (CIAT), which is the regional counterpart of 
IOTA. (This local institution should not be confused with 
CIAT/Colombia, which is an international agricultural research 
center*)
 

MACA was able to hire a laboratory technician, bringing the 
total technicians to three. Even in this small group, consider­
able turnover occurred during the first years To compensate 
partially for lack of personnel during the winter campaign, 
project funds were used to bring in four technicians from other 
regions as trainees for a period of two onths. This group 
supervised the production of 600 hectards of soybeans, and 50 
hectares of corn seed* Climatic conditions during the winter
 
were better for producing quality seed, although soybean yields 
were low due to photosensitivity of the plant. In total, 500
 
metric tons of soybean'and 100 of corn seed were harvested. 

The Warns plant was put into operation on August 179 19"1. 
Driers, had been constructed usinglocal materials, rather than 
importwi metal silos# This was done with the hope that seeid 
growers would copy the design on their fares. Instruments to 
measure varipblos such as relative humidity of the atmosphere and 
moisture level in seed were procured by Chemonics for use in 
training technicians to graduate heaters and fno correctly.
 
Because of its importance in the region, a great deal of einphasl 
was placed on drying and storing seed@ 

These production levels, though modest, set a record in 
Bolivia,S satisfying 25 percent of the local demand for soybean 
owed and saving nearly half a million dollars in foreign e*Chfnqo 
within only one years*time. Local leaders wre a&&sod and 
pleased to see that Bolivia could produce seed of equal or 
superior quality to imported sod, and more eficiently. fhrough 
the experience gained in the first year, several basic policies 
we adopted to guide the progra. Among these were the 
fol lowing. 

o Private producers or other autonomous entitiesohould 
grow and market s d.
 

o the conditioning plant should provide custom cloaning

serviavo to all seed -producers for -a low.2.d 45r-:+k1 . .. . 
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open market channels with no price controls should be 
used to the extent possible for seed distribution. 

asSoybeans had been selected as the lead crop because there
 
wsan effective demand for seed. Therefor, there was no need
 
for governmental interventiont
such as subsidies or special

j?credit programs, to promote the production and utilization of the 

entrepreneurs. Because custom cleaning services were available,
 
no major investments were needed for entry into the production
 
system and market. Small companies and individual farmers could
 
produce as easily as larger public or private organizations.
 

More than 1000 hectares were,registered for prduction of
 
seed during the summer season of 1981/82. Growers relied on
 
support from ANAPO, MACA and Chemonics to provide certification
 
services. These were not only essential to provide technical 
orientation to program and train farmers, but also to develop and
 
protect the image of the program so that the buyer would have
 
confidence in the quality of certified seed. One bad seed lot
 
sold with the program's stamp of approval would damage the market
 
*for all growersp and especially harm those who had invested more
 
time and money to produce good seed. Creation of the
 
certification service was given high priority. However, at the
 
critical moment when harvest began, MACA personnel could not be
 
in the field because they had to operate the conditioning plant-­
buying supplies and materials, hiring day laborersp receiving 
 j. 

seed lots, etc. Again the advisor was obliged to carry out many. 
aspects of the program alone. 

. 

In early 1982, it became clear that a number of 
institutional factors had to be resolved before further progress

could be made in technical work. An analysis and evaluation of
 
the program was carried out by the advisor and the COP to search
 
out alternatives for implementing certification and conditioning

services. A reorientation of the T-059 ProJect was proposed so
 
that USAID funds could support certification services, foundation
 
seed programs$ and other activities, rather than Just the
 
construction and equipping of conditioning plants as previously

envisioned. In addition, the changes implied a new emphasis on
 
regional institutions and participation of producers in decision
 
making. This involved generating funds at the local level in
 
order to partially finance needed services. 

MACA did not support any of these policies; instea+d they 
were defined and supported by the agriculture sector of Santa 
Cruz. Leaders in ANAPO resolved to support the certification 
service underMACA. To make the system operational, the Warnes 
conditioning plant needed to be operated by some entity other 
than the seed department of MACA, preferably a local autonomous 
organization. Out of conyvnience, rather than design, it was 
decided to rent the plant to CIAT, one of the decentralized 
organizations under the MACA umbrella. Although the rental 
agreement was between two' closely related public instititions, 

Sit %tillimplied the transfer of control from the central to 

S. , 
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the regional level, and some authorities in MACA were reluctant
 
to 	give approval. It took several months' intense effort by

the by advisor and the COP and the help of a local attorney
 
employed Chemonics as a short-term advisor before the agree­
ment wasn signed.
 

After the responsibility for operating the 4Warnes_ p.! ant was
 
a eiidv the other elements of the seed multiplication chain
 

began to fall into place, In the second semester of 1982, the
 
Regional Seed Certification Seryice was established; the Regional

Seed Council was formed to coordinate and set local policy. And
 
a Foundation Seed Unit was set up at the CIAT experiment
 
station. The system of seed multiplication in Bolivia was
 
conceptualized as a chain made up of several steps, as shown on
 
the diagram on the following page.
 

According to this model, the multiplication chain moves from
 
the research phase where new varieties are introduced to Bolivia
 
from other countries or international research centers all the
 
way to utilization by Bolivian farmers. The process is supported
 
technically by the Certification Service (SCS), from the
 
production of foundation seed through marketing of seed in
 
ccommercial volumes. The SCS carries out the policies st by the
 
Regional Seed Council.
 

The multiplication chain soon became a reality in Santa
 
Cruz, and the model was later carried to other parts of the
 
country. By establishing fees for certification services# which
 
were approved by the Regional Seed Council and the producer

associations, the SCS was able to obtain more personnel and
 
reduce turnover. This enabled it to carry out its functions in a
 
more systematic manner. The system of quality control included
 
the following tasks#
 

o 	Evaluation of seed growers according to their capa­
bility to produce seed of high quality.
 

o 	Coordination to distribute foundation seed only to
 
registered seed growers for multiplication.
 

o 	Field inspections from planting to harvest.
 

o 	Sampling of local and imported seed lots.
 

o 	Laboratory analyses and iabelling.
 

o 	Record keeping.
 

The number of producers growing soybean, corn and rice seeds
 
increased from 16 in 1981 to 55 in 1982. Furthermore, CIAT began
 
a wheat seed program in the Comarapa and Valle Grand& region that
 
involved over 400 %mail farmers as contract growers or coopera­
tars. Production levels went from about 500 tons of finished
 
*eed in 1981 to over 16300 tons between the summer and winter
 
seasons of 1982.
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In 1983, a second conditioning plant was installed, this
 
time by the private sector, a cooperative called CAICO. The
 
increased capacity was welcomed to take some of the pressure off
 
the Warns plant, which wasl operating round-the-clock during many

months of the year.
 

Instead of having 3 technician* and 16 growers to orient and
 
train, the advisor now had more than 10 technical counterparts

and dozens of growers to assist. Also because Santa Cruz is the
 
only region in the country with significant levels of production
 
in winter months, MACA and IBTA personnel were again brought in
 
from other regions to participate in extended training programs
 
under the guidance of the advisor. In order to cover as many

needs as possiblep the advisor began to organize formal short­
courses on various topics as needed. The demand for training
 
grew constantly over the life of the project, and Santa Cruz
 
became the center for these activities.
 

Fortunately, the technical and managerial capacity of the
 
Seed Certification Service grew rapidly under the leadership of
 
its directorp Ing. Jorge Rosals K. 
 This enabled the advisor to
 
shift some emphasis to other elements, including the wheat seed
 
program in the valley areas and the fouridation seed program, both
 
with different units of CIAT. The wheat seed program grew in
 
1984 to over 1000 hectares with over 500 farmer-cooperators. It
 
was reduced in later ypars to about 500 hectare% due to the high
 
cost of producing in marginal areas.
 

The Foundation Seed Unit, based in the experiment station
 
in Saavedra# showed all the sympt9ms of a public program.

Foundation seed was priced at the same level as certified sed
 
and was sold to the first farmer to request it. Henc, much of
 
it was used to produce grain, instead of being used to multiply

seed. Funds received were oftgn absorbed into the overall budget

of the research and extension programs, creating a budget deficit
 
in the foundation seed unit. When dedicated personnel 
were on
 
hand and received support, the unit operated wll, but personnel

often rotated and priorities would shift, causing months of
 
effort to be lost, At the end of the project, this element was
 
decidedly the weakest in the multiplication chain (a phenomenon

repeated In other countries with successful seed programs).
 
However, producer associations were participating ina dialogue

with CIAT to devise a system for providing financls, &upport for
 
research programs and foundation seed production.
 

Production of certified seed continued to expand by about
 
1,000 metric tons per year. By 1905, production of soybean seed
 
hid reached a level sufficient to satisfy local demand, which had
 
grown to more than 4000 metric tons. During the same period,
 
average yields of soyboians produced for grain increased from
 
about 1100 or 1200 kilograms per hectare to over 1850 kilograms.
 
This increase, of over 50 percent, was a direct result of the
 
owed program. In 1986, Bolivia no longer imported crude cooking

oil for refining, and was exporting soybeans#
 



In 1986, production of corn s@d exceeded 500 tons, being

limited by demand rather than supply. Importation of hybrid corn
 
%ed continued but in reduced quantities. Rice seed production 
satisfied the demand of abo~t 300 tons. 1986 was the first year
 
that large-scale production of cotton seed was attempted. This
 

iseed_&special y__d.fI cult to produce, .but -t-is -also-expenstve 
to purchase and import. About 60 tons of good quality seed were
 
obtained with four growers participating.
 

Total seed production in Santa Cruz among all crops and all
 
categories was over 5500 in 1986. Nearly 250 individual
 
producers were involved in the program, participatingthrough 61
 
different entities (seed companies or other organizations).
 

2. Qgoi Gtogg
 

In the Gran Chaco, the lead crop was also soybeans
 
because of the existing demand for seed. As in Santa Cruz, at
 
the start of the project, no conditioning plant was operating in 
the Chaco region. Personnel of the MACA Seed Department were
 
concentrating on producing seed on MACA land, rather than working
 
with local farmers. The small amount ot seed produced was of
 
poor quality; most seed purchased by farmers was imported. No
 
certification services were functioning. There was, however, one
 
important difference from the experience in Santa Cruzi leaders
 
in the Chaco were aware of the success of the Santa Cruz program
 
and of the manner in which it was organized. A Regional Seed
 
Council was already organized and functioning in the Chacol the
 
advisor from Santa Cruz had visited the area on occasion; and
 
local technicians had participated in training programs in Santa
 
Cruz.
 

The advisor arrived In time for the 1983 harvest. Grain 
fields with fewer woods and with a lower percentage of varietal 
mixtures were selected to be harvested for "seed." A makeshift 
conditioning facility was assembled at the IOTA experiment 
station using an assortment of small machines existing in the 
region which were in disuse. Production was only 70 metric tons, 
but it was produced for the first time by the private sector. 

In preceding years, MACA had shipped soybean seed to Tarija 
for cleaning and storage in the dry, colder climate however, the 
transport costs had been very high, and mechanical damage to seed 
lowered germination. Analysis of regional weather patterns 
carried out by the advisor indicated that soybean seed storage 
without air conditioning or dehumidification would be possible 
through the winter months. Risks of rapid deterioration were not 
as high at in Santa Cruz because of lower temperature and 
humidity. the experience of the first year verified that seed 
quality was maintained, especially in seed lots which were of 
higher quality at the time they entered storage* 

The first year's experience was of great importance in 
formulating a strategy to overcome a dilemma faced by the
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program. Whereas the regional program would have to increawe to
 
over 600 mt in order to finance services such as conditioning and
 
certificationp local deiand for seed was limited to less than 300
 
mt, However, the favorable climate of the region made it
 
possible to produce seed at lower cost for sale in Santa Cruz.
 
Therefore -khoapproach-adopted-by.-the*Regional--Councl Was to ­
produce high quality seed for "export" from the region and retain
 
'Just enough material to satisfy the local demard.
 

A feasibility study for a seed conditioning plant was done
 
based on projections of volumes assuming the Chaco would supply
 
seed to Santa Cruz, Before the study was done, CODETAR offered
 
to 	finance the construction of the plant with local funds A
 
mixed private-public organization would be created to operate
 
the plant, owned by CODETAR, and farmer organizations. The
 
T-059 Project would supply dollar funds to purchase equipment
 
for the plant. Investment in equipment was close to *75,000,
 
while construction and installation costs would amount to nearly
 
0150,00 paid in local currency.
 

At the time the study was presentedp a political struggle
 
was taking place in the region among farmer organizations. The
 
form of organization recommended for thi plant was not accepted
 
by 	leftist political organizations or by authorities of MACA.
 
After a long series of meetings that went to the City of Tarija,
 
and then La Paz, it was agreed that the plant would be operated
 
only by CODETAR, Designs for the plant were prepared in 1984,
 
and construction was initiated later the same year. Equipment
 
for the plant was included in a larger project-wide procurement
 
carried out by USAID. 	 I
 

In the 1983-84 season, 12 producers registered a total of
 
238 hectares for seed production, between soybeans and corn.
 
Several unfortunate problems occurred during this seasonl
 

o 	 rhe only technician being trained to do field inspec­
tions was fired by MACA in mid-season.
 

o 	 Heavy rains, especially around harvest time, ruined
 
many fields;
 

o 	 At the critical moment when harvest was under way, the
 
local director of IOTA objected to several aspects of
 
the program and closed down the drying and cleaning
 
operation located at the experiment stations
 

The history of the Santa Crux program had thus been
 
repeatd the advisor used most of his time during the season
 
carrying out #eld inspections without local counterparts, Lack
 
of conditioning capacity--in this case clused by political and
 
institutional interferenc-resulted in heavy losses of owed.
 

By the end of the %sons, another makeshift conditioning 
operation was set up, this timetn a shad provided by the 
Integral Cooperative. Since no drying bins were available# bags 
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were stacked to form tunnels* Fans and heaters were obtained 
to force air into the tunnels. An elevator was borrowed from 
a plant in another region to feed the seed cleanor, slightly
speeding up the operation. In the end, only 10 at of soybean
and 10 tons of corn seed were successfully produced. Again the 

-- rlgon had toimport-**ad- rather -than-exporting- -

Despite the disappointment, the Regional Council remained 
deterained, and seed producers registered more than 400 hectares 
for the 84/85 season. Funds were made available through the
 
special fund, Chaco PIL 103 (see the section on land clearing),
 
for certification personnel. The regional head of the Seed
 
Department, who was not accepted by Chaco farmers, was changed

for a young, capable agronomist eager to learn about seed
 
production.
 

The conditioning plant was not completed in time for 
harvest, but weather was mwe favorable, removing a degree of 
pressure from the system# Using the same rustic procedures as 
the year before, 350 tons of very high quality soybean seed were 
dried and cleaned. flore than half of this was sold in Santa 
Cruz, competing very well with seed produced in that region and 
contributing to the total substitution of imported sed with 
Bolivian seed in 1995. The experience the following year was 
similar. 

The now conditioning plant entered Into operation in time 
for the 1906 harvest, in accordance with the modified organi­
zational plan previously agreed upon. It iS located in Palmer 
Chico on a site adjacent to the CQO9TAR shops. Political 
winds had shifted by the time the project was ending, hence
 
plans were underway to tiirn the plant Over to the Regional Seed
 
Council. It was to be operated by a special administration set
 
up by the council for this purpose or sold to another organi­
ization that would provide custom cleaning services. Selling
 
directly to a private company was difficult because it iS the
 
only plant in the regionl the low volumes of seed produced
 
imply that a second plant is not yet justified.
 

3. ;gLt*gl
 

The three principal crops in this highland and valley 
region are potatoes, wheat and barley. The market for barley is 
dominated by the La Paz brewery (Cerveceria Bolivian& National or 
CON)$ which had built a 12,000-ton battery of silos in Sucre and 
had begun a grain production program with cooperating farmers. 
CON needed about 00 tons of material to distribute to farmers 
for planting, which should have resulted in an excellent market 
for barley oeed. HOWever, the decisiom-making structure of tho 
organization did not recognize the imoortance to the farmer and 
to the brewery of using improved varieties and pure %eedo the CON 
selected the better looking grain lots destined for use as malt
 
and instead redistributed them as seed. this elimiinated barley
 
as the lead crop, though it was hoped that it would come into the
 
program Iater. Potato was not chosen eitheri it would have
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required several production cycles and a great deal of technical 
resources to make a major impact on this crop. Instead, wheat 
was chosen because of the large known market for sed in Santa 
Cruz for winter grain produttion,
 

- -- For several.- ears,Santa-Crux- had tried- to rely on the 
highland areas of Chuquisaca, Cochabamba, Potosi and Tarija to 
supply sufficient quantities of wheat sod. A'Chemonics study 
showed that the demand for seod is upwards of 1200 metric tons,
enough to plant 12,000 hectares of wheat. Quantities and quality 
supplied by highland regions were never sufficlent, which is what 
prompted CIAT and ANAPO to produce seed in the valloyaroas of 
Santa Crux. In 1983, production in Santa Cruz had grown to 
around 00 tons, but much of it was harvested too late to be 
planted in the winter season the same year. As a result* seed 
was still in great demand and it was felt that the Chuquisaca 
region could be competitive. 

The varietios existing in the region had bon introduced to 
Bolivia some time ago and gradually been adopted by farmers, rhe 
varieties as such were well adapted to the climate. The grain
produced by some variettos was of good quality for production of 
flour and was Also acceptable to farmer for household uses. The 
problem faced by the seed program was to take the mixture of 
local materials and isolate sufficient quantities of seed of a 
slnrie variety. Since this process had already been started in 
tne valley areas of Santa Cruz, "foundation %sed" to start the 
program was brought in from that region. Still, this material 
contained mixtures of over five percent, which implies 100,000 
rogue plants (plants of other varieties) per hectare* For 
purposes of seud production, rogues are worse than weeds, because 
chemical control is not possible and the seds cannot be 
soparated in the conditioning planto Hence the of f-type plants, 
or rogues, must be removed by hand in the field. 

4 As in the case of the Oran Chaco* a Rlgional Seed Council 
had been formed in Chuquisaca before the arrival of the advisor. 
Councils had also been formed In Potosi@ TartiJa and Cochabamba, 
all with the same needs for technical support and guidance. It 
was hoped that some support could be given to Potosi by the 
advisor based in Sucre. A severe drought had affected the region 
in 1I3 creating widespread famine. Some #farm families were 
forced to consume their stock of seed 1n the winter months before 
planting. Fortunately, institutions such as Caritas and CARE had 
development programs in the region, and they now turned thoir 
attention to the issue of providing sd. The regional
development corporation (CORDECH) also took an interest in 
participating in the program. the improved materials brought 
from anta Crux olus additional amounts supplied by the MAUA Used 
Departments in Chuquisaca and Potosi were distributed to those 
orqanzatlonS, who then contracted with small farmer-cooperators 
to multiply the seed, A total of 945 hectares were planted, 
including field directly contracted by MACA.
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Again, as in the other regionsp MACA personnel were few in
number and were occupied with their own separate production

program, No certification services existed in the field or in
the-laboratory, Howeverl h this casoo the advisor did not have
the option of personally carrying out field inspections because
fila.were,dtSperoed -and- di f#f£ cul t--to -reach-- Under-the--Carl tas­program alone, nearly 500 farmers had seed fields registered,

located in 32 different communities, not all accessible by
vehicle. The Caritas fields accounted for only 356 hectares of
the 945 hectare total, Others were similarly dispersed. 

tdeally the entity that contracts the farmer-cooperator

would behave like a seed company and would train and supervise

cooperators in order to carry out practices such as roguing.

Certification would provide technical guidance and support to the

sed company with sampling and laboratory analysis. However, the
 
organizations involved at 
the outset were public and did not have
 
the personnel needed to supervise and train each of 
their
 
cooperators. Further, they 
id not provide enough economic
 
incentive for the producer, making it difficult to justify the

practices being recommended. As a result, little or no roguing
 
was carried out the first year. Further, at harvest time in

April of 1984, institutions did not have the capital 
on hand to
 
purchase the seed crop from farmers. CORDECHl for example, had
 
no additional funds on 
hand, so only the amounts owed by farmer*
 
for 
inputs supplied by CORDECH were collected, The remaindpr was
 
sold by the farmer as grain or 
used in the household.
 
Consequently only 141 
metric tons were recovered.
 

Conditioning was done in a 
f4culity occupied by MACAin the
 
town of 
Zudanez with a small air-screen cleaner. 
 This plant was
 
similar to those in Tarij4 and Potost, 
in that several pieces of
 
equipment were on hand, Such as elevators, which had never been

installed. The air-scren cleaner was hand-fed from bags. Seed
 
treaters were also still 
in crates. One of the advisor's
 
principal 
tasks was to prepare designs and install all three
 
plants, Hi was also responsible for 
the design and installation
 
of 
new plants around the country, including the plant in the Gran
 
Chaco and the CIAT/tavodra plant for foundation sed, and for

assisting with installation of other plants such as the one in
 
Warnes.
 

Unfortunately, the Bolivian government at 
that time adopted

a series of measures 
applied to imported wheat and intended to
 
subsidise the price of bread. 
Flour mills procured only imported

wheat, which was distributed 
to them at very low prices, causing

a drop in the Orice of local wheat. This situation continued
 
through the 1984 and 1985 harvests, badly damaging the program.

Little interest could be stimulated among private entrepreneurs
 
to start production programs. 
Also the CON was able to obtain
 
foreign exchange at reduced official rates in relation to the 
pesol therefore, importinig barley was more practICAl than 
promoting a local production program. 
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Two studies ware,carried out to adjust to, or change) these,

policies. One was a feasibility study for a second flour mill In
 
Sucrea prepared for a group of former cooperatives located in the
 
wheat-producing part of the'region. The study showed a highly
 
volatile situation forthe mill, depending on widely fluctuating
 

-- market-conditions-which-were-affected -by-government -pali 1es-and­
exchange rates. The other was a study of themchanioms used in
 
prviding subsidies for imported wheat. This Was done for
 
producer groups interested in having similar mechanisms adopted
 
for locally produced wheat. No immediate results were obtained
 
fromeither effort.
 

leaders in the Regional Seed Council seemed to become *ven
 
more committed to the program, and continued to participate
 
actively. A firm marketing strategy was adopted whereby only the
 
highest quality seed would be supplied to the Santa Crux market,
 
and it would go out under the responsibility of the Regional Seed
 
Council as "Chuquisaca Seed." This would facilitate marketing
 
for the assortment of organizations that might produce seed in
 
the region.
 

To obtain higher quality, a great deal of emphasis was
 
placed on foundation seed production. 4oweverg since there is no
 
experiment station in the department of Chuquisaca, various
 
alternatives were tried out working through the Chinoli station
 
in Potosi, the IOTA offices in Chuquisaca, and finally the MACA
 
Seed Department in Chuqulsaca# Technicians personally did the
 
roguing on small areas of foundation seedl instead of attempting
 
to get farmers to undertake the practice on a larger scale.
 

The volume produced in 1995 was low, but the strategy worked
 
to improve quality and to establish a reputation for Chuquisaca
 
seed. The council continued with the same approach in 19U6. and
 
also took charge of the finances of the Certification Service and
 
the conditioning plant. Financial assistance was provided from
 
the PIL 103 fund to help obtain personnel and cover some
 
operating expenses.
 

In 1985 and 1986, the same problems continued with avail­
ability of funds to'collect the seed from farmer-cooperators.
 
This greatly affected the economic viability of the program and
 
the capability of financirg services such *as certification.
 
Howevergovernment policies on wheat prices changed later in 1905
 
and the crop started to become more attractive. A growers
 
association (ASOPROHL) was formed in the region and became active
 
in wheat seed production. At the time the project was closing,
 
several other private groups were making plans to enter the seed
 
proqram for the first time. Fortunately$ the local Chemonics
 
advi4or who was based in the certification of ice in lucre was
 
employed by the Seed Council as regional director, providinq 
an
 
element of stability to the program, the council hod alga
 
employed a capable secretary and administrator­
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4, National Seed Program Activities
 
---- --- --- n- i 

As the sed programs in various regions expanded# they

became more interdependent.' Decisions were first required on the 
programming of T-059 Project resources, use of advisory time in
 

__acti Vitt s-across-regi ons and- the -seleaction-of ~esn oeee~ 
training in Bolivia and outside the country. *Then seed was 
produced in some regions for sale in others, rfquiring agreement 
on interregional quality standards. Finally, a series of
 
determinations were needed in national policy, centering around
 
the issue of private sector participation at the regional level
 
versus public control at the central level. I
 

In 1902 a local technician was employed in the National
 
Seed Department in La Pat to work as special advisor to the
 
subsecretary of agriculture. He developed a Ministerial
 
Resolution number 189/52 which gave official recognition to
 
regional seed councils in any region where local leaders wished
 
to form them. Within a year, the first three counc'ls had been
 
formed.
 

The need for more communication among regional leaders was
 
first suggested by Mr. Robert Thurston,'rural development officer
 
of USAlD, at the time the program was expanding ,in 1953. As a
 
result the first National Round Table on Seed Program Development
 
was held in Cochabamba in August of 1983. About 30 persons 
attended full-time, more than anticipated. By the following 
year, three more councils had been formed, and the second 
National Round Table held in Santa Cruz had 6O persons registered 
as Participants, The third in Guqrw drew 120 persons, and the
 
fourth held near the close of the project in 19 6 in Yacuiba had
 
nearly 130 persons registered as full-time participants, and drew
 
over 
200 for some vents,. The round tables were week-long
 
conferencel business meetings were mixed with local tours of
 
seed facilities and certification laboratories. Some technical
 
pre entations were introduced in the last two years. Funding for
 
travel of ,1 plarticpipnts from each region was provided by the
 
project. Each local seed council extended invitations to 
selected leaders in its region and chose the persons to receive 
financial support. 'Therefore the round tables can be thought of 
a annual meetings of regional seed council members. 

As in te Case of the soil conservation program, the need
 
for national coverage was felt, Many leaders in the agriculture
 
sector were aware that the program was achieving positive
 
results, but had little firsthand understanding of its
 
organization or magnitude The vast majority of leaders outside 
the sector were not aware of the program*s existence. One offort
 
made to overcome this limitation ws a video tape produced in 
1905 for national television. It depicted the stages in the seed 
multiplication prOcess and demonstrated the importance ot the
 
activity an Bolivia, The video was wicely shown by various
 
channels in Bolivia, and has been distributed to other countries
 
in Latin America as well. With this impetus, other events began
receiving more coverage by the local press--radio, TV and
 



newspaper. Press coverage included Short course*, results of 
seminars and council meetings, interviews of international seed 
experts who visited the project, and others,
 

At the third round table, a resolution was passed forming
-the-Nat Ion&I- Seed-Councll (DWJts a1uptirere
sentatives from each regional council, one frqm the private and 
ono from the public sector, plus the head of the National Seed 
Department of IACAo The first meetings hold by the group pointed 
to the lingering conflict betwoon two opposing viewpointso on& 
favoring private participation and regional autonoopw and the
 
other inclined toward centralized control in a oublicinsti­
tution, Reaching a consensus on this issue was key to the 
operability of the NBC. To stimulate a dialogue in this regard, 
the COP and the leader of the seed program presented a series of 
seminars to members of seed council* and other leaders in each 
region. The seminars focused on the impact of certification in 
expanding seed markets by inspiring confidence on the part of 
buyers. The structure of the industry was analyzed and compared 
with other industrieol then the options for organizing and
 
financing certification services and seed programs were examined.
 
Emamples,were used from other countries. At the end of the
 
seminars, participants discusse the ordanization they saw as
 
most desirable in the Bolivian case. Not surprisingly, the vast
 
majority of participants coincided with the participatory
 
approach, decentralized at the regional level. 

The resul ts of the seminars were taken back to the NW, and 
shortly thereafter a now soed law for the country was drafted. 
it would recognize the regional seed councils at the bodies 

having the authority to certify sied; it would transfer to them 
the right to collect funds, select personnal, and provide 
orvices, and would transfer the property of the Seed Department
in each region to the councils. This would include the seed 
processing plants still in ACAs possession. The National S*o6 
Department would become a normative office, providing support and 
orientation. The low had been presented to the National Congress 
and was pending at the time the project closed. Its passage will 
be the culmination of a long process, but atwas seen before, the 
process of reaching decisions, understanding and agreement on 
major issues is more important than the legal form into which 
they are put. 

D. 1
 

With the exepansion of technical bssisttnce into three major
rio0rQ s of the country, the seed improvement program became the 
heart of Chemonigs' activities, and of the project itself. 
During the last three years, from 1903-06# tod production 
accounted for more than Malt teo level of effort, and because of 
its Succosse probably received o-ow thanMalf the attention. vy 
the end Of the project, it was known to most people in Bolivia as 
the ioeedo proJoct,­
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cse is o complex$ cover-


Ing a wide number of steps in the multiplication chains plus 
supporting 'ervicesall' repeated for various crop% in different 
regions# a brief summary is provided below taking the threw 
region% as a whole* It Lo followed by conclusions.
 

The formation of functional Regional geed Certification
 
Services was limited by the lack of qualified personnel to carry
 
out field Inspections and laboratory work. The direct partici­
pation of advisers served to demonstrate to local Institution% 
the importance of this activity in the program and to win
 
confidence for the services, As seed production activities
 
developed, increases in the number of technicians were needed but
 
could not be provided by the National Seed Department of MACA. 
Once the Regional Seed Councils were implemented and additional 
funding was obtained at the local level through fees paid by seed
 
producers, decisions to hire new personnel were made at the local
 
level. This facilitated the implementation of the Certification 
Services. Table 7.2 shows the number of field technicians in 
each of the three regions where Chemonics advisors were most 
involved. 

Table 7.2 NUMBER OF FIELD TECHNICIANS IN REOIONAL SEED
 
CERTIFIt:ATION SERVICES BY REGION, 1910-06
 

Region 1980 1981 1902, 1983 1954 1985 1986
 

Banta Crux 2 2 3 4 4 6 6
 

Oran Chaco I I I 1 1 2 3 

Chuquisaca 1 I 1 1 2 2 2
 

In addition to field technicians, currently Santa Cruz has 4 
administrative employees, Gran Chaco I, and Chuquisaca 2. All 
three regions now have the necessary personnel for carrying out 
quality control services and technical assistance to growers. 
The Certification Service in Santa Crux receives about 90 percent 
of it% funding through local sources, while those in the Chaco 
and Chuquisaca are able to finance only perhaps 25 to 40 percent 
of their expenses with local fund"s 

The departments of Cochabamba# Potosi and Tarija have the 
potential for developing functional seed programst but currently 
the Sod Departments in these regions are not capable of pro­
viding crtificatton services* Their stage of development is 
similar to the early stages of the program in Santa Cruo 
Chuquisaca and Gran Chaco. Their limitations are lack of 
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credibility for the services and lack of personnel with the 
necessary leadership to provide quality control and technical 
assistance to producers.' 

2. u iSL 
The projet provided funds to instali and/or Improve the 

public processing facilities of W&rnes,in Santi rua, Zudanx in 
Chuquisaca, 9l Palmar in Gran Chaco, Betgno in Potosi, and Lao
flrrancas in Tarija. The conditioning plant in Cochabamba did 
not need any additional equipment or installations*
 

It was intended that the public seed plants provide services 
to all seed producers. This was achieved through different 
mgement schemes that were approved and supervised by the 

Regional Segd Councils* The publicly owned facilities served as 
a model for the private sector to design its own plants* In
 
Sant& Cruz, government investment in a single processing facility
provided an incentive for Investments by the private sector in 
seven additional facilities. Table 7.3 shows the historical 
development of seed processing capacity in the country. Note 
that plants listed as belonging to flAweore in the process of 
being transferred to regional seed councils at the tim& the 
project closed. 

good processing facilities in regions where the program did 
not provide technical assistance were somewhat under-utilited.
This is eviden in the department of Cochabamba@ where a previous
USAID project financed a modern seed processing facility, capable
of processing 1.5 metric tons per.hour. Yet it is used to 
process only 100 to 300 metric tons per year. Similar statementos 
can be made about the processing plants of Potosi and Tarija.
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Table 7.3" SEE P~uROCESING CAPACITY IN BOLIVIA, 9018 

Institution Place 1980 1981 1982 1983 1984 1985 '196
 

(Metric*Tons per Hour) 

MACA Tarija .25 .25 .25 i25 .25 .50 .50 

CRS Gram Chaco .50 .50 .50 1.00 

MACA Bentazoo .50 .50 .50 .50 .50 .50 1.00 

MACA-CRS 
(Potosi) 
Zudanex .25 .25 .25 .25 .25 .25 .50. .-­

(Chuqul saca) 
CEN Sucre 1.50 1.50 1.50 1.50 

BEFO 
(Chuquisaca) 
Zochabamba 1.00 1.00 1.00 1.00 1.00 1.00 1.00 . 

MACA Cochabamba 1.20 1.20 1.20 1.20 1.20 1.20 1.20 

MACA/CIAT Warn** 1.20 1.20 1.20 1.20 1.20 1.50
 

CAICO OkinaCrawa 1.20 1.20 1.20
 
(Santa Cruz)


ANAPO Santa Crux 
 1.20 1.20 1.20
 

SAIO Okinawa 1.20 1.20 
(Santa Cruz)

Libertad Warnes 1.20 1.020 
(Santa Cruz)

Cordillera Santa Cruz 1.20
 

CIAT Seavedra 1.00
 
(Santa Cruz)


CAISY Yapacani 1.20
 
(Santa Crux)
 

TOTAL 3.20 4.40 4.40 4.40 8.80 11.65 16.40
 

Public Plants 3.20 3.40 3.40 3.40 3.40 .3.65 5.70
 
Mimed Plants - 1.00 1.00-1,00 1.50-1.50-170. 2.00 


-Private 
 Pl'antt .0 .00 .00 1.50 3.90 6430 -070-
-

­
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04art to the development of Tregional %*ad council. The councils 
provided a vehicle f or the advisor to interact with local leaders 
on program development strategies and analysis of available 
-alternatives. The Ministerial Resolution creating the councils
 
assumed that thev could all be organized In a dimilar manner in
 
terms of the number of members and institutions represented.
However# the regional differences are so stark in Bolivia that 
the structure and performance of the councils varied widely. The 
council with the beat organization and commitment had the most 
members--lb in Chuquisaca. Routine activities ware 
handled by an executive committee, an approach being considered 
by other councils.
 

Strategically, the program% began by advising on the
 
production of & single crop, or "lead crop." The lead crop for 
Santa Cruz and Gran Chaco was soybeans and for Chuqulsaca, wheat. 
Seed production fields of the lead crop were used by the adviser* 
&astraining laboratories to train certihcation personnel as well 
as seed producers. As experience was gained by certi.'fication 
personnel and by seed producer*, other crops entered the program.
In Santa Cruz, corn entered the program almost immediately after 
soybeanb and then rice, wheat, common beans, forages, potatoes, 
cotton and sorghum seed. In Gran Chaco# soybean was followed by 
corn, cotton and wheat. It is possible that peanut seed will be 
produced in 1987. In Chuquisaca, wheat was followed by barley. 
It is expected that in 1987 potatoes will enter. 

Initially, seed production was performed under the direct 
coordination of interested institution%. The main ones were 
ANAPO In Santa Cru, CORDECH in Chuquisaca and the Integral 
Cooperative in Gran Chaco# As the producers gained experience, 
they participated in the program Independently of (nstitutions. 
This was particularly true in Santa Crux and Oran Chaco# In 
Chuquisaca this process will take place at a slower pace, because 
of the small amounti of the land owned by farmers; there is,
howaverl a tendency to form several smaller groups of seed 
producers. 

The levels of production from the beginning of the different 
regional programs are shown In Table 7.4. There is great potential 
for developing similar owed production programs in the 
departmvito of Cochabamba$ Potosi and Tort)&# 

, 
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Table 7.4 HISTORICAL PRODUCTION LEVELS OF CERTIFIED OR 
FISCALIZED SEED IN THE THREE REGIONS'POR WHICH TECHNICAL 

* Year 
19830 1981 1982 19893 1984 1985 1986 

(metric Tons)
 
SANTA CRUZ
 

Soybeans 0 450 9ol 1017 1545 4507 4000 
Rice 0 0 0 160 195 to0, 400 
Corn 0 0 0 200 367 297 600 
Cotton 0 0 0 0 0 0 so 
Common Beans 0 0 0 49 94 37 25 

Sub-total 0 450 901 1696 2902 5000 5505 '
 

Soybeans 17 79 70 70 910 350 338 
Corn 0 0 0 0 10 0 2 

Sub total 17 79 70 70 90 350 , 340 j 

Wheat 17 0 25 0 97 63 t00 
Sub-total 17 0 25 0 97 63 t00 

Total 34 529 896 1966 3009 5919 5940 
mumm~muuupm~mem~mmammumm mu mum~~m.mmmmumlmuummmu m.w 
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such asquality control terchnical assistance and seed con­
iti .oni facilLtated the formation of seed production groups.heD!i.'f-uringi the early *stag&esof .the proglraml the a1dvisers +provided 

" /+directtechnicall assita~nce to'growers.- As thu program! 
ii.developedg direlct alssistance was not posll'i nstea4d trained 

certification tochnicians provided these services. Tables 7.Saa.. nd 7,5b show the number of seed producing; groupsi nvolved in the 

program.l 

Table 7.,. 

NUMBER OF GROUPS (COMPANIES) INVOLVED IN SEED PRODUCTION 
DURING THE 1986 SEASON (BOTH SUMMER AND WINTER) 

'...Re ion Crop 
Soybean Wheat Corn Cotton Rice Beans Total 

--- --- - -- - -- - -- -- --- - - - - - -- - - - - - - - -

Santa Cruz 26 4 It 15 1 61 

Gran Chaco 6 1 1 1 0 0 9 

Chuquisaca 0 , 3 0 0 0 0 3 

Total 32 8 12 5 15 1 73 

Table 7.5b. 

NUMBER OF COOPERATING FARMERS PRODUCING SEED FOR THE 
GROUPS LISTED ABOVE 

Soybean Wheat Corn Cotton Rice Beans Total 

Santa Cruz 66 125 12 9 16 19 247 

Oran Chaco 51 1 1 1 0 0 54 

Chuquisaca 

Total 

0 

117 

450 

574 

0 

13 

0 

1o 

0 

1. 

0 

19 

450 

751 

t 

The 73 groups of seed producers that participated in the
19"4 seed production campaign can be divided into ouo groups
according to their organizations 

o MLLUN ir.W. The*e are individual farmers who 
- s. have become iseed producems Normal ly they are progree­

sive farawrs owning omee than 50 hctareto They produce 
1t m++:1'mI~ +DH + : N PP ++'++ m mI l + m~ i ; ! + + <4+"++ 
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seed# pay the cost of certification and use the services 
of public processing plants. Their seed is marketed 
ar olg padrtl__:'AlI me -cages.)

wholesale. Examples are Carlos Rojas and Jorge Serrate 
in Santa Cruz, and Julio Oumiol in the Chaco. There are 
none in Chuquisaca yet. 

a SedCmean . There are a small number of groups 
oeaig In this category. Seed production is done 
through contracts with cooperating farmers. They have 
their own processing facility or use the services of the 
public processing plant. Marketing of the seed is done 
through retail sales. Examples or* Semillas Ca Libertad, 
Semillas DAIO, and Smillas Cordillera in Santa Cruz. 

o gggagCet1X~god 81eagilfllgal. Thee constitute a 
small number of groups, but they produce the largest 
volume. Seed production is done by th4er associates. 
They have their own processing facility or use the serv­
ices ofa public processing plant. Marketing of the 
seed is done through retail sales. Examples are Semi-
Ila* CAICO in Santa Crux, Semillas Gran Chaco in Gran 
Chaco and ASOPROHL in Chuquisac.. 

c
o prolgruam19a ag ec9gica. There are several 
public institutions involyed In seed production. Seed 
is produced thtough contracts with cooperating farmers. 
Normally the institution provides the ewed and some
chemical inputs such as fertilizer and herbicides, 
Marketing is done through retail -sles
or distribution 
to members. Examples aroeCIAT and Vallecitos in Santa 
Cruz and CORDECH amd CARITAS in Chuquisaca. 

gld program development took place at the local level, 
with a primary objective of improving seed for regional needs.
As the regional programs developed, there was a need to coordinate 
activities among regions. Itwas necessary to create a National
 
Seed Council (NBC) to facilitate the coordination of seed 
activities in the country. The first evidence of this need was, 
seen during the third National Round Table n Seed Productions
held in Chuquisaca in August of 1985. 

The NIC was formed after the round tables and had its #firet 
mosting in October of 1995 in Santa Crus. The main function of 
the NBC i to Coordinate activities among regional seed council* 
and to obtain financial support according to regional meod%, It
is formed by two members of each NBC, one from the private sector 
and one from the public soctor. It is presiOed over by the 
director of the National Seed Department of MACA. Its most

importamt contribution so far has been the approval of a new sed 
law# which it pending in the lBolvian Congress. 
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program alone, due to incressd yields and in-creased efficiencyr 
in production, were estimated at nearly 10 million dollars. This 
represents the decrease in the amount of resources necessary to 
produce the same amount of soybeans as before ,the project. No 
precise estimates were made for 1995 and 1986, but since Bolivia
 
is now satisfying its entire national demand for crude cooking
oil and is exporting both soybean oil meal and raw soybeans, the 
annual impacts are probably higher than befores, raising the 
accumulated net benefit to over 15 million dollars by.1986.
Thereforel the soybean seed program alone has generated enough
 
economic benefits to Justify the investments made in all the 
other programs put together. This does not even count the impact
of the other seed programs# lot alone the land clearingg cotton 
production, soil conservation and other project components.
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SECTION VIII 

PROGRESS-IN-SPEC IAL STUDIES, CONSTRUCTION, AND TRANxNG 

A. Qeot Ceund
 

Thirty parson-months of short-term technical assistance
 
were included in the TA contract. These were entirely without
 
definition as to the technical area or 
terms of references and
 
were purposely left open to allow maximum flexibility. Early in
 
the projectp several requests wert received to study and design

projects for handling and processing fruits and Vegetables in
 
Tarija and Chuquisaca. Those were explored carefully, and MACA
 
indicated that they should be supported by the T-059 Project.
 
Several other requeosts were made for studies and project designs,
 
including a large irrigation/colonization project in the Chaco
 
region of Tarija. However, MACA wisely decided that any further
 
efforts of this sort should be limited to technical areas
 
directly related to the project.
 

Studies that were closely related to project activities were
 
needed to plan activities, design facilities and obtain funding.
 
Examples were the feasibility study for cotton production and
 
ginning mentioned atoVe and several feasibility studies for seed
 
conditioning plants. In these cases, Chemonics both carried out
 
the studies and was highly involved in implementation.

Therefore, discussion* of thils ativities are included in the
 
technical areas of which they are a part.
 

The Coordination Office of the T-059 Project had
 
previously handled the Agriculture Sector I Project as well.
 
That project terminated at a difficult political moment, and left
 
several loose ends, including a construction project in
 
Cochabamba conal.ting of a training center and related build­
ings at an eperiment station. It was unrelated to ongoing
 
activities in the T-059 Project, but took on special importance
 
in MACA and the Coordination Office simply because they were over
 
half-way completed but as yet unusable. If they were not
 
finished the original investment would be lost.
 

The advlsor's job was to try to clear up amounts pending on
 
previous construction contracts and either reactivate or close
 
those contracts 0o a new one could be initiated, These tasks
 
were in addition to the advisor's principal reoponsibilitieu in
 
designing and following up on construction jobs as part of the
 
seed Component of the project.
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the idea of establishing a training center to address problems
related to natural resour.ce management'and conservation. The 

. 

center would be located in the central valley of .arija and 
would serve the entire country. Because financing of a spe­
cific project was not possible, and because Chemonics was 
already involved In soil conservation in the Gran Chaco of 
Tarija, support was offered from the T-o59 Projectl along with 
other sources. A total of six courses were given, two inTarija 
and four in other parts of the country. Chemonics' role varied 
with each course, from providing instructors to managing funds 
and logistics. 

As in the case of special studies, the project's ongoing
activities also brought up the need for training. Hence, an
 
important part of the seed improvement programs and cotton 
production program was conducting formal coursees short­
courses and seminars. These are reported in each individual
 
subject area above.
 

0. 2!JL1!!atnd Level of Effort
 

In the area of fruit and vegetable marketing, the objec­
tives were to conduct btudies for the Departmental Development 
Corporation of Tarija (CODETAR) and Chuquisaca (CORDECH)# and 
prepare specifications for a processing laboratory and study 
program for the Univrity of Tarij (UBJf.S). 

In construction, the project was again providing marginal
support to an activity outside the mainstream of It*activities. 
The purpose was to clean up a past contract so that the ministry
could reinittate a half completed construction project.-

In the case of the training in natural resources, the 
project goal was to carry out an initial series of courses until 
another project or funding source could be found. 

A summary of the level of effort in these areas is thown 
belows 
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Table 8.1 LEVEL OF EFFORT IN SPECIAL STUDIEB, CONSTRUCTION'.-+-.
, x ~-----------...
AND TRAINING
 

ii- -- - - -- - -- - - -- -Short-term - -- - - Sub -- -
tlimia------m l mm l
- - m eDil


Advisors Total% 

(person-months) 

Fruit and vegetable
 
studies 8.0 8.0
 

Constructi ons 9.0 9.0 

Natural resource training 6.5 6.5 
Su 26.5 26.5 

COP, DCOP and Home Office supervision 6.5 

Total LOE 30.0, 

C. Prqolna Ioe0oCito edssvaeListamtao 
1. cd nsd Y293210j2 ecffIuILOg 11volt, 

CODETAR had initiated a fruit production program in the
 
central Tarija valley, which was picking up momentum as perennial

fruit trees came into production. Howver, being on the southern 
border of the country, the region is at a comparative

disadvantage in reaching markets with produce. With a smali
 
isolated local markot, prices were subject to violent drop* at
 
harvest time. Therefore, the idea of the study was to test the
 
economic feasibility of a cord storage packing house for fruits
 
and vegetables to hold them for sale locally over a longer period
 
or for saie to other regions, Also, the possibility of drying

fruit was suggested as an alternative.
 

Studying the cold storage concept was difficult because
 
of the neen to identify the best materials and methods of 

construction, and the best fuel source and system of re­
frigeration, in an area where no similar facility existed.
 
beside the economist in charge of the study, an expert in
 
refrigeration equipment helped in estimating installation costs.
 
These, however, turned out to be too high for the epected or
 
"on potential returns. Instead, the drying ooeration, which
 
required a such lower initial investmen, was1 recommended Dry­
ing spall eaches appeared to be especially attractive, while
 
selling larger ones to fresh arket. Parmers currently dry
 
peache u to their capacity to handle them on rustic trays usnQ

natural %unhliht, butm go lhma t *tongr;
ot to wato. Th .kStrong#
 

they are used in a drink sold on street corners throughout the
 
country. When peaches are not available, othier fruits can be
 

. . . p- . . .. .. . 
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dried, including figs and grapes. CODETAR was appreciative of 
the study, but took no action to our knowledge. Private parties 

~jTarija, Including canning a?~d drying, and the industry will 
undoubtedly grow in the future.. 

The work done for CORDECH was simply to 4evelop

specifications for a processing plant for fruits* However# the
 
same error was made as with CODETAR, and only large-scale
 
investment options were considered. This project was not
 
implemented. The same advisor presented a curriculum and
 
specifications for equipment for a processing laboratgry to the
 
University of Tarija. Funding was not made available for this
 
purpose*
 

2. ~ggJCJg2 

Initial reviews of documentation and visits to the site
 
revealed the complexity of attempting to clear up contractual
 
matters which were left hanging from years past. The advisor
 
faced the problem of determining how muckv of the work had orig­
inally been accomplished, compensting for deterioration that
had occurred since work was suspened, ind balancing this with 
the amounts paid. He determined that the job was just over 50 
percent completed. He then entered into negotiations with the 
construction firm, NACAr and UIAID to determine the most 
reasonable settlement0 It was first established with lawyers and 
representative% of ITAO, lAA and USAI that the most expeditious
option was to reactivate the existing construction contract#
 
However, this decision was latow reversed, causing the lost of
 
several month effort by the advisor and his MiACA counterpart.
 

Project funds were first programmed to complte the con­
struct ion Job, however, when it was determined that the contract

rvith the original construction #irm should be terminateds
 
negotiations became conflictful and drawn out. It was later

agreed that MACA would request assistance of PI.-410.
 

3. I1iaaoL in ce ~V11ovcl ONSM62 

The original concept of this series of courtes was


that they were to be given at the graduate level for high-level

technician* who might be clot& to the planning and decision­
making levels of their organizations# The first course was held
 
in Tarija on land classification, Chemonics' role was to provide

one local and one foreign advisor to t94ch the course. Logistics,
 
were handled by a local coordinator employed by USAlO
 

the second was a soil conservation course given in Vaculbs

based on the work being performed by the pr'oject tea.., One of

the purposes at the course was to f ami Ilartre technicians and

authorities, from otner institutionsa&nd regions with the can­
servation program in the Chaco. Again the audience woos high­
level techniuians, from all Bolivia.. For this CO~W*## ";ediall the lLogistics,r-- over including publicity andChenie hae a 
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selection of participants. A foreign expert was brought from
 
another Chemonics project In Honduras to teach the course in
 

in~nwl th&_1cal nstructo __ndasc1 1--uinti at 

fromthe extension service 4n Argentina,
 

... . &nod
 

The third was an irrigation engineering course held again in
 
TariJa. Chemonics' only role was to provide .l ocal instructor. 

Al though the content of the courses-was well received and
absorbed by participants, their effectiveness is questionable. 
No funds to continue the efforts were forthcoming from other
 
sources, and it was agreed to suspend the activity.
 

However, rural teachers learned about the soil conservation 
efforts in the Chaco, and expressed the need for support. This
represented a different audience from the earlier concept, i.e., 
a group of grass-roots practitioners. First the project financed 
a trip for Ing. Jorge Balderrama to come from Yacuiba and give 
a presentation at a cooperative meeting near La Pat, Then 
Chemonics agreed to present two practical courses to small groups
of rural teachers. One of these was hold in a tropical valley,
and the other in a dry# cold highland, both within four hours 
of La Pa: by road. Two foreign experts taught, the courses 
along with two locals. Chemonics handled the logistics with the 

'help of the IOTA experiment station that hosted the events. 
These courses were again very well received, but since the 
project does not work In the regions surrounding La Pa:, no 
follow-up was possible. 

Resources did not allow the project to expand these 
activities, despite the great need and tremendous interest on the 
part of agricultural teachers. Fortunately, Ing. Balderrama was 
able to take the initiative in organizing and carrying out one 
more course In the Yaculba arta, also given to teacher* The 
project paid the costs #or this course, which were minimal. 

Chemonics did not initiate any of the above activities, 
except for the soil conservation courses, Wich were closely
associated with an ongoing project activity, Although the
 
inttn that gave rise to the" activities was good, the fact
 
that they, led to no tangible results is significant. In a
 
country with very low Capacity to implement programs and pro­
jects, such so olIvia, it is fruitles to carry out isolated 
trJaiin and stud y activities. Instead# training and studies
 
should be done o l as needed within ongoing activities and
 
with the supoort ai a technical team,
 



SECTION IX
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The T-059 Project and the work of the technical assistance
 
team were considered to be a great success in.Bolivia. The 
persons contributing to this success in the IMiristry of Rural
Affairs and Agriculture (MACA), the Agency for International 
Development (USAIDl, Chemonics International# and a great number 
of local private and public organizations in Bolivia con always
look back with pride on their achievements. The appreciation of 
the Bolivian people was shown in the fourth National Round Table 
on Seeds where the USAID rural development officer was presented
with a special plaque, and the "Medal for Meritorious Service to
the Agriculture Sector" was presented to Chemonics and the chief
of party. 

Conclusions specific to each technical area were given in
sections III through VIII. Two further areas of concern are 
analyzed in this final section of the report. The first attempts
to identify some of the critical factors that contributed most to 
the success of the technical team and tt~e project as a whole 
The second gives the reasons for which continued support to the 
seed program from U5AID is thought to be highly justified. 

1 ISLki1At. &!2c 9C ~f3 9 b ~i~ls 

Technical assistance is thought of as being poorly utilized 
in many development projects in Bolivia and other countries. 
Foreign advisors often are not assigned local counterparts# or 
there is a great turnover in those that are asTigned. Therefore$ 
the advisors are not able to transfer their knowledge and ox­
perience to local technicians. Often funding and logistical
support is not forthcoming from local institutions in areas where 
advisor* are assigned to work. These problems existed in the 
T-059 Project, but fortunately the evolution of activities allowed 
them to be overcome* The institutions and authorities that 
directed the project were able to create conditions favorable to 
the work of the technical team. For this, the members of the 
tea&, and Chemonics as a firm, are very grateful to USAIDs MACA 
and to the Bolivian people. 

It is important to look back on the experience and identify
the conditions that allowed the team to carry out its work and 
achieve concrete results. It would be easy to point to all the 
positive factors$ but is difficult to analyse their relative 
importance. Ins~n p.v~osar7o Nok Teepolslile njha presentation to the fourth National Round table# 
the COP identified four factors he believes were necessary to the 
Success of the technical assistance team* that is they are 
aspects of the style or approach to providing technicalouport,
without which the effectiveness o# the advisors would have been 
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undermined. On the other hand, complying with these factors does 
not guarantee success either, d.c. they are necessary, 

= -condtionsj-'-but-not-suf - -

The four factors that wer identified are: 

o Work as a team 
o Duration of the project or assignment
 
a Flexibility
 
o Residence in the place of work 

An explanation of each of these, and their importance in the
 
T-059 Project follows. 

When the T-059 Project was originally designed, there
 
was no provision in the advisory group for a chief of party, or
 
any other means of coordinating among activities. Each advisor
 
was thought of as an island# solving problems in his technical
 
field independently of the other team member.'
 

The Importance of working as a team Ican be seen in a number 
of ways, among these the support provided by project managers- . 
chief of party, deputy chief of party, and project supervisor--to 
individual advisors, phie role of the COP was to promote 
relationships with client institutions and help define the best 
eans of responding to requests for asslitance. Another was to 

represent the advisor and his counterparts in the decision-making 
processes with MACA9 USAID, and the Coordination Office. Yet 
another was to help channel funds from different sources toward 
project activities. 

Because the 7-059 Project was open-ended in terms of
 
client., goals, and technical areas of work, special effort was
 
often required to define the role of the advisor and develop a 
workable job description. For instance* regional seed production
activities were the most notable area of success of the technical 
assistance effort, but the*e activities were not contemplated in 
the original project design. Instead# an advisor was to have
 
been assigned to MACA to work at the central governmental level
 
in developing a national public seed company. However, as a
 
result of the contact between the COP and representatives of MACA 
and the agriculture tctor, the contract was modified to change 
the work %It of the seed advisor to Santa Cruse This resulted 
not only in a change in the place of work, but also in the client 
group and eventually in the entire focus and objectives of the
 
program,
 

The role of the Owputy chief of party in facilitating
events, such as short-courses, round tables, afld meetings of the 
National Seed Council, waslto extresly important to the work.
 
of advisors. Before the creation of this position, iora4tic:
 
procedures for disbursements of funds *ad* it difficult for
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advisors to plan their work and required largo amount% of their 
time, making it impossible to carry on a fast-paced training 

Another way in which team-work functions is when advisors 
complement each other by specializing in areas where they are, 
strong. For example, the seed advisor in SantaCrus was more 
heavily involved in program organization and activities with the 
regional and national seed councils. He developed quality
standards which were later adopted in other region*. He also 
advised on the national seed law. Meanwhilo, the seed advisor in 
Chuquisaca took responsibility for design and 4nJtall oftion 
conditioning plants around the country. The seed advisor in the 
Chaco backstopped the cotton production program., 

2. RV~je2 Le QC2bu 2C~jt 21102n
 

The majority of development experts concur with the 
development experts concur with the observation that at least 
five years continuity is needed to produce concrete results in 
an activity. The original technical assistance contract between 
MACA and Chemonics was for two years, extendable to three. 
Fortunately, various events shaped the Oroject and caused it to 
be extended to a total of more than seven years. 

The importance of the time factor is most clearly
demonstrated with a hyjothetical example. Suppose the same r 

Pudget will provide five advisors for one year, or one advisor 
. .
 

for five years. A greater impact will be obtained in the latter
 
case becaust in one year, farmerolcan only obtain a single year' %
 

experiences no matter how many advisors 4ttempt to help him. But
 
after five years of effort, farmers will have several years'

exprince in trying now methods. Generally, development projects
require the formation and/or reorientation of some private and 
public institutions, These entities lto require the experience 
of several agricultural until they begin to consolidate. 

Also we should point out honestly that the foreign advisor 
dunes not develop a viable--and above all, credible--work-plan
during the first month of his assignment* At least a year is 
needed to produce and demonstrate some results, evaluate the 
applicability of the concepts being used in the context of the 
local environment, and, together with local leaders redefine the 
strategies to be applied in the subject area. With luck, 
beginning in the second year, the advisor will begin to receive 
some of the support needed to carry through wi th the program* 

This refers to the opportunities given to the 
advisory grour to continually reexamine the approaches and 
strategies taken in subject areas, including selection of client 
groups, and allocation of project resources, The process of 
redefining problem*s and strategies is evident in the history of 
many of the progras. The soil conservation program was 
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ultimately successful because the technical team constantly tried
 
out new approaches and evaluated their experiences. The I
 
organizatiotual model ofthe seed program was developed locally 
over -timep-- rather--than being-implanted-from -another--country.--

In terms of clients, the advisory -group took the liberty of
 
working with public and private institutions, ,with small farmers
 
and also with large onesp with associations and cooperatives,
 
with agroindustry, regional development corporations, and others.
 
Efforts were not restricted to certain crops in certain regions.
 
On the contrary, every effort was made to reach out to provide
 
the greatest amount of assistance possible in all regions of the
 
country where local leaders tobk the necessary initiative.
 

Finally, the advisory team was given the flexibility to
 
reconsider investment plans, especially those aimed at building
 
and equipping seed conditioning plants within a public sector
 
framework. Funds initially dedicated to these investments were
 
later reprogrammed to other activities, and thus permitted the
 
project a longer life. Had the team not been permitted to
 
carefully restudy each investment, the project would have not
 
only left behind a series of "white elephants," but also a large
 
investment in an unworkable institutionil structure. A
 
centralized public institution would have had a national monopoly
 
on seed conditioning and certification; therefore, it would have
 
controlled the market,.making other development models unviable.
 

4. Residence in the lage off work
 

Providing technical assistance through the "visiting
 
professor" approach does not create the level of effectiveness
 
the advisory team achieved in the.T-059 Project. There were 
instances in the project where a single advisor was asked to 
provide support to neighboring regions where no permanent advisor 
was present, but the attempts always failed. The clients and 
leaders in the region with greLter access to the advisor absorbed 
all of his time. 

The explanation seems to lie in the credibility of the
 
advisor in that region. People develop the confidence to try out
 
new approaches because they perceive that the advisor has the
 
necessary capability, dedication and availability to provide
 
quidanca when needed. Therefore, no amount of short-term
 
technical assistance can replace the need for at least one long­
term advisor in a development program.
 

Again, the above factors are felt to be necessary conditions 
for success in providing technical assistance. They by no means 
are sufficient. In fact, there are no guarantees of success in a 
area of endeavour so challenging and so subject to a changing 
environment outside the control of project managers and advisors. 

' T 4 
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B. Continued USAID Su2R2oCt to Seed P-o9ram 

...Rult s-oband. inth*--seed.-product ion.program, have-been. 
excellent. Given the level of activity and interest, it would be 
logical to assume that the job is complete, and that continued
 
support from a development project is not nee ed. However,
 
persons who are closer to the program feel that, indeed, the job
 
is only half-way complete. Three out of -six regions with seed
 
councils have not yet organized certification services, nor have
 
they implemented a chain of seed multiplication. Further,
 
existing seed production programs have worked in only. five major
 
crops: soybean, wheat, corn, rice and cotton. The T-059 Project
 
left virtually untouched the most important crop in the country-­
potato. No significant impact has been made in barley, forages
 
or vegetables. Perhaps more important, some of the existing seed
 
companies were formed only within the last crop-year, and have
 
received only a minor amount of assistance. Even though the
 
project was implemented over a seven-year period, the seed
 
programs of the Chaco and Chuquisaca had only three years to
 
develop.
 

Most people working in the seed industry seem to agree that
 
seed production in the country should expand to a level between
 
15 and 20 thousand metric tons per year. This projected growth
 
implies an annual rate of increase in production similar to that
 
achieved during the last three to fi-ve years--an OO to 1000 ton 
increase per year. More than half of this expansion should take 
place in valley and highland regions where the T-059 Project has 
scarcely provided assistance. 

In conclusion, the potential for continued growth of the
 
seed industry in Bolivia over the next five to ten years is
 
promising. The effectiveness of technical assistance and
 
training is visible and inspiring; the benefits achieved have
 
created an economic impact that more than pays for the costs
 
within the life of the project. Social benefits are also
 
attractive: formation of local companies using local capital;
 
increased productivity of a majority of farmers; hundreds of
 
cooperating farmers'producing seed; organization of local
 
institutions; public institutions reoriented to providing 
services in support of the private sector. Few development 
projects promise, with relative certainty, to produce results of 
this magnitude within a reasonable time-frame. 
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