PN-pRE-46
bbas %

FROM THE UYLANDS 'TO THE LOWLANDS:
AN ECONOMIC ANALYSIS OF ROLIVIAN
RURAL-RURAL MIGRATION
BY

HERNAN ZEBALLOS-HURTADO

A thesis submitted in partial rfulfillment of the
requirements for the degree of

DOCTOR OF PHILOSOPHY
(Agricultural Economics)

at tha

UNIVERSITY OF WISCONSIN

1975

D

\ A



Copyright by Hernan Zeballos-Hurtado 1975

All rights reserved

ii



iii
FROM THE UPLANDS TO THE LOWLANDS: -
AN ECONOMIC ANALYSIS OF BOLIVIAN
: RURAL-RURAL MIGRATION
HERNAN ZEBALLOS-HURTADO

Under the supervision of Professor Peter Dorner.

As part of the socio-economic policies of the 1950's
and 1960's, the government of Bolivia declared a land re-
form program and focused attention on ‘he development of
the agricultural sector. koad construction to penetrate
new subtropical lands and colonization became important
ingredients of the development effort. About 50,000 fam-
ilies migrated from the Altiplano and valleys tothe
Bolivian Oriente between 1952 and 1972. This thesis is
ar attempt tc evaluate the economic performance of the -
settlers: themselves and the role and efficiency of govern-
ment investment in this process.

Two sets of data were utilized. Questionnaire inter-
views were conducted with 760 colonists in six coloniza-
tion areas (or projects): Alto Beni I and II and Cara-
navi in the department of La Paz; Chapare and Chimore in
the department of Ccchabamba; and Yapacani and Chane-
Piray in the department of Santa Cruz. These data cover
sociological and economic information for the 1972-73
agricultural year. The other sourcesof data about public
investment in colonization, for the period 1961-72, was

gathered from government offices and public reports.
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Two main streams. of qolgnizers.haVe:mOVed from the
highlands to the subtropiéé of Bolivia. .Tﬁey were govern-
ment sponsored and directed projects on the one hand, and
large groups of spontaneous colonists. on the other. Be-
cause of policy implications for future land development,
the study compares the performance of both systems.
Accordingly, it uses ‘two basic hypotheses. The first is
that spontaneous colonies achieve better economic results
than oriented ones. ' The second is that public investment
in spontaneous colonies produces higher economic returns

[uthan such investments in oriented projects.

The analysis has been conducted in a two stage
approach. A cross sectional analysis, using simple and
multiple regression models, makes up the first approach.

A longitudiral study, applying current project evaluation
techniques--benefit-cost ratios and the determination of-
internal rates of return--is the second approach.

The analysis of the sample data leads to the conclu-
sion that the hypothesis that spontaneous colonies
achieve better results than oriented ones cannot be re-
jected. The spontaneous colonists attained an average
net farm income of $Bs 7,200 in 1973, which was 82 percent
higher than the average net income in the oriented groups.
Statistically this difference was highly significant at
a 1 percent probability level,

The explanatory wariables used in the simple and



multiple regression models were a group of sociological
variables, length of stay in the coioﬁy,’énd economic
factors of production. The simple regression models
provided valuable indications about the relationship
between levels of income and regional and locdl differ-
ences, origin, education, age, and length of stay in the
cblony. '

In the multiple regression model, the dominant var-
iables were colonization systems and factors of'produc-
tion. Using a stepwise regression procedure, the soé¢io-
logical variables were excluded. The dominance of capi-
tal, land and labor variables is implicitly related to |
technology. The analysis of the capital coﬁﬁosifion
showed a general sitﬁatién ofAlow investments per house-
hold.

Oriented and spontaneous colonies have common fea-
tures. Both have developed as a subsistence type of
agriculture, characterized by low productivity and low
incomes, although in general they are better off than
in the highlands.

The hypothesis that public investment in spontaneous
colonies produces higher economic returns than that in
oriented ones cannot be rejected either. This is the
conclusion obtained from the estimation of benefit-cost
ratios and internal rates of return for the period 1963-

72 with projections to 1987. At discount rates of 10 and
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15 percent, the benefit-cost ratios_ for the spontaneous
“colonies were above 1, taking into account total invest-
ment. The B/C ratios were below 1 for oriented colonies.
The internal rates of return were above 28 for the spon-
taneous colonies and only 7 percent. for the criented
group.

The most important policy implications suggested by
the research are: a).the avoidance of costly oriented
programs which simply subsidize the creation of subsis-
tence agriculture; b) the need to design policies to
facilitate_change_tq a higher'broductivity.technology'in
the already settled groups; aﬁd'c) the importance of a
sound knowiedge of the resource base and the possible
returns from investwent before funding new land develop-

ment schemes,
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CHAPTER I
INTPODUCTION

The Bolivian colonization effort in the 1950's and
1960's is a process which can only be understood within
the political and economic background of those two
decades.

The Revolution of 1952 made land reform possible,
which in turn gave rise to a subsfantial sociological
change in the older feudalistic structure of rural Boli-
via. The land reform not only gave land to the peasants
of the highlands; it also gave them social and physical
(geographical) mobility (2, 43, 71). This facilitated
the massive shifts of people to which this research
refers,

As part of that political environment, and respond-
ing to pressing economic needs, policies were designed
to encourage the economic development of tue couﬁtry.
The elaboration of the Ten Year Plan for 1962-1971 (1)
was the most comprehensive view of the overall economy
and an important precedent in policy planning. Within
this plan, as complementary to the land reform measures,
the agricultural sector received some attention. As part
of the targets for the sector, colonization was supposed
to: 1) help in putting under cultivation 271,000 Has. of

new land (out of a total of 411,000) in the Criente;
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2) shift 100,000 families, or approximately 450,000 per-
sons, from the uplands to the‘lowlands of Bolivia (see
Table I.1l). This was alﬁost 16 percent of the rural pop-
ulation. W%hile the goal proved to be highly unrealistic,
the results of this colonization process have been

important.

TABLE I.l. POPULATICN GROWTH AND INTERNAL MIGRATION
TARGETS: 1962-1971

Population Flow (thousands of people)

Altiplano Valleys Llanos Total

Growth 216 353 926 665
Migration from

Altiplano - 50 50
Migration from

valleys =400 400
Increase or decrease 166 - 47 546 665

Total rural
population 1,071 1,428 951 3,450

Source: adapted from Table 37, p. 164A, Plan Nacional de
Desarrollo Economico y Social (2). '

Bolivia's economy since 1952 has been a typical ex-
ample of an underdeveloped economy. Agriculture has been
and remains the most important source of employment and
the largest contributor to Gross Domestic Product (GDP).

In 1952, 69 percent of the population was devoted to
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agriculture and 29.2 percent of the Gross Domestic Product
came from this sector. 1In 1972, 65 peréent of the econo-
mically active population was involved in agriculture and
produced 21.4 percent of the GDP. While the relative
contribution of the sector to GDP has been decreasing,
this has been largely because of the more rapid expansion
of other sectors of the economy.

Despite such a large participation of the labor
force in agriculture, the country does not feed itself.
It has had to import steadily in the last two decades.
Agricultural imports in current dollars Wére Uss$
26,862,000 (36 percent of total imports) in 1952, USS
24,725,000 (29.7 percent) in 1962 and US$ 43,050,000 in
1972 (28.7 percent). Agricultural exports, although in-
creasing in the same period, did not offset these imports.
Agricultural exports grew from US$ 3,185,000 in 1952 to
Us$ 4,425,000 in 1962, From 1970 to 1972, more rapid in-
creases were recorded -- US$ 9,986,000 in 1970, US$
17,929,000 in 1971 and US$ 25,011,000 in 1973. The re-
cent expansion in exports comes mainly from cotton and
coffee, which are produced in the Criente and Yungas
areas of Bolivia (€4, 65).

This overall agricultural situation is paradoxical,
given the excellent land resource endowment of the coun-
try (see Table I.2). Almost € million hectares of prim2

land were available for agricultural production., In 1972,



TABLE I.2. LAND AVAILABLE AND LAND USE, BOLIVIA, 1972

Number of Share of

Hectares Total Land

{thousand) (Percent)
Total Area of Bolivia | 109,858 100
Forests 29,526 27
Pastures and Ranges 69,391 63
Tropical (43,073) (39)
Range and Watershed (26,318) (24)
Waste Land” 3,094 3

Prime Land for Crop

Productionb 7,847 7
Potential (not used) (4,271) (4)
Fallow® (2,502) (2)
In current use® (1,074) (1)

Includes lakes, rivers, cities and wasteland (such
as the Salar de Uyuni).

bThis is land thought to have potential for crop
production. There is an estimated 6.5 million additional
hectares of more marginal land that could be brought into
production that is currently classified as pastures,
ranges, and forests,

“Land currently in the fallow stage of the tradi-
tional rotation system.

d-gtimate from MACAG, Divisidn de Comercializacidn,
unpublished data.

Source: Agricultural Development in Bolivia, AID/Bolivia,
1974 (64).
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on.y one-eighth of this land was under cuitivation, Al-
though reliable figures are not avéilabie, at least
200,000 Hectares have been added in the last twenty years,
and four-fifths of these were in the Oriente (64).

Lack of roads between the most important regions of
Bolivia and a badly skewed distribution of the population
has not helped this picture. Two-thirds of the popula-
tion are concentrated in the traditional Altiplano and
valleys of the Andean section of the country. According
to the latest figures (see Table I.3) for the rural area,
density varies from 52.66 inhabitants per square km. in
the Altiplano Norte to .38 inhabitants in the Brazilian
Shield section (department of Pando) of Bolivia. Densi-
ties are the greatest in the most fertile valieys'of
Cochabamba and the Lake Titicaca region in the northern
Altiplaﬁo. In these éfeas, land reform reéulted in the
subdivision of land to levels which are of serious con-
cern for policy makers.

Thus, as one international agency points out:
"despite the agrarian reform of the 1950's, most of the
rural population is still living in poverty and is largely
outside the money economy. 2s a consequence, income dis-
tribution is badly skewed, with 80 percent of the popula-
tion earning only 20 percent of the income" (36, p. 128).
Low productivity and a stagnant agriculture sector con-

tribute to this result.



TABLE Y.3. REGIONAL DISTRIBUTION OF THE TOTAL AND RURAL POPULATION OF BOLIVIA, 1972

Censity (inhabitants

Land Area® Regional per sguare kilometer)

Regions Total Rural (Square Share of
and Zones Population Population Kilometers) Area (%) Total Rural
1. Altiplano 44 .4 38.6 182,048 16.6 7.48

-North 17.9 Q.3 6,221 .6 148.92 52.66

-Central 24.3 27.0 94,512 8.6 13.30 10.09

-South 2.2 2.3 91,315 7.4 1.37 1.00
2. Valles 35.0 39.3 143,411 13.1 12.65 9.%56
3. Yungas 5.2 6.5 45,814 4.2 5.86 4.97
4, Criente 15.5 15.7 723,560 66.1 1.11 .76

~Amazon Rain

Forest 2.6 3.0 184,358 16.8 «72 .58

-Beni Plains 2.2 2.5 135,848 12.4 <85 .64

-Brazilian

Shield 2.1 2.6 243,295 22.2 .44 .38

-Bolivian Chaco 4.1 5.0 129,231 11.8 1.65 1.36
5. Bolivia 100 100 1,094,833b 100 4.73 3.22

@Total land area is used to calculate density for both total and rural population
since land in urban centers is such a small share of total land that its presence does
not significantly reduce estimates of density of rural population.

bNot including Lake Titicaca.

Source: AID, Agricultural Development in Bolivia, 1974 (64).
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As stated above, internal migration was intended to
help in the solution of these problems. Some accomplish-
ments have been made within the policies established. If
colonization is to be used--and this seems to be the case--
as a policy instrument for Bolivian economic development,
knowledge of past experience is needed. The underlying
purpose of this research is to provide some of this
knowledge.

The specific objective of the study is to assess the
economic performance of the settlers and the efficiency
of government investment in colonization activities.

A historical review of colonization in Bolivia and
general information about the zones and the colonies is
presented in Chapter II. Theory and methods are dis-
cussed in Chapter III. The colbnists' performance and
the farm economic analysis is'éxamined in Chapter 1V.

The role and aﬁalysis of efficiency of public investment
in colonization over time is the central issue in
Chapter V. The last chapter derives the policy implica-

tions from the preceding chapters.



CHAPTER II

A BACKGROUND TO COLONIZATION IN BOLIVIA

IT.l1. Historical Review

a. The Inca Period

1In the period of history which covers about 400 years
before Francisco Pizarro ended the Inca Fmpire in 1531,
evidence exists that the colonization effort to dominate
the Bolivian tfopics began during the Inca ruling. Start-
ing from a nucleus surrounding today's Cuzco in Peru, the
Incas tried to enlarge their tefritory and sdbjugate the
jungle tribes through'miiitary éxpédi£iohs and settlement
adventures (the "ﬁitimées"). It wohld apbear'that Capac
Yupanqhi, the third in a succéssion of thirteen kings, was
successful in establishing coidhies'in part b% the "yunca"
(warm land). 1Inca Roca'(sixth Inca) ordered expeditions
to conguer "antisuyu," the eastern portions of today's’
Bolivia and Peru where "coca is grown" (21, p. 260). And,
in aﬁ ambitious effort to expand boundaries, Pachacuti
Inca (ninth king) ordered his son Capac Yupanqui'fo van-
quish the territory of Musu (Mojos-Bolivia). Yupanqui
himself, after becoming an Inca (the tenth) and ruling
the territory for some time, decided to subject the
"Chirihuana" province in the east. Both the difficult
physical environment, plagued with too many swamps, lakes

and rough mountains, and the "fierce and inhumane
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Chirihuano people" proved to be too much to overcome and
the Incas retreated (17, 21, 24).

b. The Colonial Period

This colossal effort on the part of the autochthonous
population to conquer the subtropics seems to have been
frustrated during the colonial period (1531 to 1825). The
congueror's motivation to become rich on the mineral
wealth of the Andean part of Bolivia (then Alto Peru)
created an economic system under which the quechua and
aymara populations were forced to remain in the highlands
in order to provide the labor force needed for the mines
and agriculture,

Howéver, during the colonial period, Spain needed a
link betﬁeen.the Viceroyalty of Alto Peru and that of ILa
Plata. .That need, and the continuous drive in,searéh of
"El Gran Paititi” or "El Dorado," led tq a further expan-
sion of the frontier left by the Incas. The colonial
system was. integrated, despite the rustic forms of trans-
portation available during this period, like the mule, the
dilligence, the llama, the horse and the canoce. Small
towns were founded, such as Santa Cruz and Tarija in 1574.
The Moxos region and the eastern part of Santa Cruz were
explored and the tribes dominated during the sixteenth
and seventeenth centuries (26, 37). The most difficult
area to subjugate was the territory of the chirihuanos,

the southeastern portion of Bolivia. It is of interest



10
to note the role of the Jesuit missionarieé in this con-
quest. Several times these’ tribes were reduced to
"misiones" by Jesuits and then were disbanded and the
priests-and converts killed. While in general they did
not subdue the chirihuanos, they succeeded in establiéhing
missions in the rest of the Oriente., The missions were a
kind of socialist colony where agricultural and handicraft
work were organized and obligatorf. Thé'output obtained
was fairly distributeé, a}though neither.pfivate property
nor free markéting.we:e permitted. Chiqﬁitano was adbpted
as the official language among the tribeé and created a
- communication barrier that allowed a uniqué form of con-
“trol by the "fathers" of fhe missions (37).v Mést’of the
eighteenth century was spent in this process bf conversion
of tribes and establishment of priestly dominance.
| At the end of the eighteenth century, the Jeéuits
were éxpelled from America, as their socialist experiments
with the isolated jungle tribes were diéliked by the colo-
nial authorities. Their departure was so sudden that the
coloniai regime was not prepared to substitute a 5etter
form of administration and two and one—ﬁalf centurieé of
patient and painful work wefe destroyed. After the Jes-
uits left, the missions decayed and many tribes dispersed,
causing serious decay of the provinées of Moxos and Santa
Cruz. In addition, without the control of the Jesuits,

the native population was killed in large numbers and
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1

replaced by smaller groups of white and mestizo people.
The colonial administration could not replace the effi-
cient labor dbne by the Jesuits in the missions and the
young republic was left with an unpopulated and poor
Oriente. ‘The Bolivian historian Fino£ concludes:
"[Chiquitos'] land worthy of a better destiny byAthe ef-
forts that it represented, and by the peaceful and indus-
trious condition of its native population, will only be
able to flourish again when their best lands are criss-
crossed by roads and colonization enterprises are estab-
lished@" (26). | |

n., The First One Hundred Years of the Republic

During the first century of the Republic (1825-1925),
colonization effofts were minimal. The eastern popula-
tions established during the colonial éra evolved into
groups of isolated towns poorly connected’by trails and
based on self-sufficient economies (41). Since 1925,
however, communications have improved with air transpor-

*

tation.

d. Recent Historvy

During more recent periods, government has paid
greater attention to colonization activities. The govern-
ment's first colonization attempt involved Todos Santos

del Chapare, which was founded in 1920. The colony's

*
Lloyd Rereo Boliviano, the first Bolivian airline,
wasgs established. Information provided by the company.
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initial population consisted of 50 yuracare Indian families
and a small military division headed by General Federico
Roman, a legéndary figure in the settlement efforts of this
area., Fifteen yearé later, this colony had a population
of 1200, consisting of nationals and a few Italian fami-
lies (45, 57, 66)., Since then, the Chapare has become a
natural attraction for thevpopulation of the upper lands,
especially Cochabamba peasaﬂts, and the region has gradu-
ally developed with a continuous influx of population.
The effort to develop the Chapare was accelerated by the
construction of the Cochabamba Todos Santos road between
1937-42. 1In addition to the initial nucleus around Todos
Santos, several other colonies were founded during this
period, including Agrigento, General Busch, Central Busch
and Victoria, and Ehe small town of San Antonio (today
Villa Tunari). Immigration was also promoted and a small
group of Jews escaping from Nazi persécution settled in
the Chapare, only to leave it after a short time because
of a yellow fever epidemic. Additional road development
permitted expansion toward Chipiriri in the northwest.
Thus, in 1944 Chapare was extended from the San Antonio-
Todos Santos road in the north toward the Coni River in
the east and toward the northwest in the direction of the
Chipiriri and Isiboro rivers. 2t that time, it had a
population of about 3300 persons (60).

The poor characteristics of the 180 km, road, which
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permitted access to the Chapare region only twice a week,
slowed developmenf:° In addition, an air ferry used to
transport trucks and other vehicles from Villa Tunari to
the west side of the San Antonio River was interrupted
many times, causing severe loss of products en route to
markets; During 1960-65, a pontoon was used for the same
purpose, but it was impossible to operate during floods.
Using the experience of Santa Cruz, and attempting to link
Cochabamba with the Beni region by river, the government
contracted the study and later the construction of the
Cochabamba-Puerto Villarroel and Villa Tunari-Puerto
Patino roads, the so-called Projects I and IV.*

Because of the colonization tradition of the Chapare
and the promise of the new road, the C.B.F. incorporated
this region as part of its C.B.F.-I.D.B. project. The
area started on the east side of the Ene River, and cov-
ered 60 km., east and north, foliowing the trail left by
the road feasibility studies, covering an extension of
about 50,000 Has. The project was initiated in 1963 and
settled 1100 of an expected total of 4000 families. The
existence of large swamp areas inadequate for agricultural

development was one of the reasons why the target was not

achieved.

*
The feasibility studies were conducted by Tippets,
Abbet, McCarthy and Stratton, a firm from New York.
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The construction of the road, which was programmed to
start in 1963, was initiated two years later and completed
by 1972. The present road is paved for 190 km. from
Cochabamba to Rio Chimore, and then a 60 km. gravel road
leads into Puerto Villarroel, the river port which pres-
ently connects Cochabamba with Beni. Despite the road:
construction and because of ecological, economic and soci-
ological reasons, the Chapare has not developed as dynami-
cally as Santa Cruz, although there is hope for the future.
Colonization by peasants and some urbanites from Cocha-
bamba has increased beyond the limits created by road con-
struction,

The history'ofxihe development of Santa Cruz is quite
different. Santa Cruz, the capital of the departhent, had
very poor connections with Cochabamba, its nearest neigh-
bor in the uplands of Bolivia. Both regions had been tra-
ditionally linked through a dirt road, but the condition
of this rocd seriously limited further exchange between
them. Before 1950, it toak more than two weeks to travel
between Cochabamba and Santa Cruz, which are only 500 km.
apart. This situation was drastically changed during
1950-53 with the construction of a paved road which
linked both cities. This road permitted a great flow of
population between the Bolivian Oriente and the eastern
part of the country.

In 1954, scarcely twenty years ago, international
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experts were suggesting immigration into the region because
of its enormous agricultural potential (30, 50). The Bo-
livian government, conscious of this need, promoted colo-
nization through the activity of the Bolivian Development
Corporation {C.B.F.), which together with the Bolivian
Army set up the so~called Division of Colonization. This
Division was a civilian-military organization which used
soldiers as the labor force for pre-colonization activi-
ties, under the direction of a small group of technicians.,
Colonies like Cuatro Ojitos, Caranda and Yapacani were es-
tablished this way. The young recruits, parxt of the Divi-
sion, were also encouraged to settle in the region (52).

Development took place following four directions. 1In
the south, the terminal of the Cochabamba-Santa Cruz high-
- way was surrounded by spontaneous colonies like San Luis |
(52). From Montero (50 km. north of Santa Cruz city) in
the northern portion, latifundia lands were occupied by
groups promoted by C.B.F. Toward the east, small groups
of spontaneous settlers and Ckinawans established them-
selves on the banks of the Rio Grande River. The farthest
colony in the westward direction was’ Yapacani, on the west
side of the Yapacani River.

The establishment of Yapacani is also a landmark in
Bolivian colonization. A&After the Chaco war, the govern-
ment encouraged veterans to colonize the fertile lands of

the region between the Yapacani and Ichilo rivers. Under
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.the auspices of the Army, the colony was started in 1937
with 40 households., Headquarters were established in "El
Comando, " a flood-free location 3 km. west of the river
bench. Each settler was granted 50 Has. of land. By
1940, the colony named after President Busch (then Presi-
dent of Bolivia) included a 200-family group with a few
European Jews and Portuguese. The colony sold its pro-
ducts to the Bolivian Army, but the Army left the area in
1945, and the colony dispersed. In 1950, only 22 families
remained under very poor living conditions. However,
Yapacani was revived under the C.B.F. program in 1958 and
by 1962 there were 170 colonizers. 1In 1964 this area was
included as part of the C.B.F.-I.D.B., program and, as
such, is covered in this research.

During the 1950's and 60's the government built paved
roads, using its own funds and others provided through a
loan by the U.S. Agency for International Development.
These roads extended from Montero to Rio Grande, Montero-
Chane and Montero-Yapacani. This last highway included
the 800 m. wide bridgye over the Yapacani River, which
was not finished because a flood washed away the last por-
tion before completion. The bridge had to be refinanced
and is presently under construction. This infrastructure,
and gas and oil discoveries in the area, led to one of the
most dynamic regional development experiences of the

country (18).
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In the western part of Bolivia, ten years after the
Cochabamba-Santa Cruz road opened for service, the con-
struction of a road between La Paz and Caranavi spurred
other waves of people from the altiplano toward the low-
lands in the Yungas region. The Yungas is the subtropical
portion of the department of La Paz. As the Yungas is
close to the capital's large concentration of population,
it has a goodl market for its produets, including bananas,
rice, coffee, fruits, and coca leaves. Before land re-
form, the region was in the hands of a few families (52).
Two forms of penetration into the area were under con-
struction in 1950: a truck road, initiated during the
Chaco war and‘later extended to Choro Alto, a large haci-
enda 150 km. from La Paz; and the La Paz-Beni railroad.
The railroad was never completed. It reached only Chus-
pipate, which is 60 km. from La Paz, and presently the
rails are being removed from this completed portion. This
has jproved to be an inadequate kind of transportefibn for
a rugged territory with slopes as high as 80° and high al-
titudes to cross (5000 m,., above sea level). The road
construetion joined el Choro with Caranavi, in 1959 a
tiny town with no more than a half dozen houses. During
the 1960's, roads were completed from Caranavi to Alcoche

*
A historical review of the Yungas provinces can be

found in Agustin J. Morales' "Monografia de las Provincias
del Norte y Sud Yungas."
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20 km. west, and to Puerto Linares 75 km. northeast. Land
reform and road construction, facilitating the mobility of
the Altiplano people, led to a continuous flow of settlers
into the newly opened Caranavi-Alto Beni areas, In 1962,
70 settlements were recorded, with about 1000 families
(52, pp. 228-257).

Through C.B.F., the government encouraged two types
of colonization in this area. The first type is the
spontaneous group, which operates under permissions
granted for land occupation. Colonies like Sabaya, Pere-
grinos, Bartos and others were established along the first
40 km. of the Caranavi-2lto Beni road and sfarting’from
this main road, following the Carrasco, San Lorenzo and
FEspiritu rivers. Cther gfoups also settled in the area.
The second type is the oriented group. 1In this area,
planning and further execution of the Alto Beni I project
took place. This project settled 550 families grouped in
four units’ (the so-called nucleus 1, 2, 3, and 4), be-
tween the.Bélla.Vista range and the Alto Beni valley.
La£er, in 1963, the C.B.F.-I.D.B. project was executed in
the Alto Beni region itself. Under this program over
1500 households settled, with the assistance of large
government investments. Several hundreds of spontaneous
colonists surrounded the oriented groups, making a total
of 8-10,000 settlers,

Finally, immigration deserves some attention in the
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colonization process. Thfoughout Bolivian.historyiattrac—
tion of immigrants has always had an important place in
gévernment policies (4, 5, 6). Despite this, immigration
"of farmers to Bolivia has never been significant. The
reasons for this seem to be the lack of seaports aund the
poor internal integration of the country, which make mar-
keting difficult., Rural immigrants have gone by the
thousands to Brazil, Argentina or Chile, but few have
settled in Bolivia. Cnly a few immigrants have settled
in the three regions under éfudy. A small number of
Spanish families settled near Caranavi and two or three
Italian families remain in Todos Santos in the Chapare.
The largest groups of foreigners in rural areas of Boli-
via are those in Santa Cruz. 1In addition to those Euro-
peané who tried to colonize the Yapacani areas in the
1940's, during the 1950's the Okinawan groups came to
Bolivia and during the 1960's the Japanese of San Juan.
Three smaller groups of Mennonites from Paraguay and
Mexico also settled in Santa Cruz. It is estimated that
no more than 1100 families of foreign colonists are liv-

*
ing in this Department.

*Instituto Nacional de Colonizacion. Sociologi De-
partment provided the following figures: 321 Ckinawan
families; 335 families in the colony of San Juan; and
about 360 Mennonitce families distributed in three colo-
nies, Rio Grande-Izozog, Riva Palacio and Sommerfeld.
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I1.2. General Background

In order to have a necessary framework for the prob-
lem, the following issues‘wiLl now be discussed: lands
for coionization, and locatibn and physical environment
of the zones and area projects.

I1.2.1. Lands for colonization

The lands assigned for colonization:inqulivia have
their common antecedent in the Law of April 5th, 1905,
which reserved eight large tracts of land covering

2, nearly one-fifth of the overall country (6).

195,000 km
Although this law has been superseded by the Land Reform
Law of August 1953, the Instituto Nacional de Coloniza-
cion claims its rights for land deQelopment in coloniza-~
tion areas .under the Law of 1905.

More recently, the government assigngd Alto Beni-
Caranavi, Chimore and Yapacani to the Bolivian Develop-
ment Corporation for,colonizatioﬁ purposes., Decree No.
7559, of March 1966, created the Instituto Nacional de
Colonizacion and transferred these lands to the jurisdic-
tion of the Instituto (7). The decree established a re-
serve of 7230 km2 for colonization purposes only.

IT.2.2. Location and physical environment of groups

under study

The colonization areas are located in the Andes pied-
mont and subtropical portion of Bolivia (see Map l1). The

physicai environment of these regions, including soils,
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climate, topography and natural vegetation, shows remark-
able differences.

Caranavi-Alto Beni. This region is part of the de-
partment of La Paz, in its provinces Nor and Sud Yungas
(see Map 2). The Caranavi zone can be defined as the en-
tire region bordering the Coroico River in the southwest,
the Kaka River in the northwest, the Bella Vista Range
toward the northeast and an arbitrary border 30-40 km.
southeast of the Caranavi-Alto Beni road, between the
town of Caranavi and the Bella Vista Range. The area
takes its name from Caranavi, located in the confluence of
the Coroico and Yare rivers. As mentioned, in tae late
1950's Caranavi was a very small town which evolved into :
a relatively important urban center with about 3000
dwellers by 1973. The Caranavi area covers a rugged ter-
ritory with subtropical forests which, according to some
technical reports, should not be colonized because of the
danger of serious land erosion (53).

Alto Beni becomes a natural extension of Caranavi in
the colonization process. This zone is a narrow valley,
along the Santa Elena and the Alto Beni rivers, naturally
limited by the Bella Vista Range in the west and the
Marimonos Range in the east. It forms a band 90 km. long
and 10-20 km. widé from Covendo, an old Catholic Missgion,
to Sararia down the Alto Beni River. About 13,000 of

50,000 Has. are flat land and first class soils,
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distributed in several pockets in both bands of the
river (8).

By 1960, the valley was populated by no more than
150 families of the Mosetenes and the Trinitario tribes.
At present, it is more densely populated, with the 1500
rural families of the oriented project, a similar number
of spontaneous settlers surrounding them, and others dedi-
cated to commercial activities in small villages at Puerto
Linares, Santa Ana, Palos Blancos and Sararia.

Both zones, Caranavi and Alto Beni, have markets for
their products in the older towns of the Nor Yungas pro-
vince, such as Coroico, Irupana and Chulumani, the city
of La Paz and the northern Altiplano. An average of 80-
100 six-ton trucks per day cross Unduavi, a checkpoint
46 km, from the city of La Paz.

Chapare-Chimore. Chapare is the popular name for the

region geographicalyy located between parallels 16 10' to
17 00' south, and 64 50' and 65 50' longitude west, cover-
ing approximately 4750 km2° It is also the assigned name
for an ecological classification within the country, cov-
ering the subtropical portion of the Chapare province of
the department of Cochabamba (9). (See Map 3.) Physi~
cally the colonization area is circumsecribed by the last

ranges of the Andes toward the south, the Isiboro River

to the west, the confluence of this river and the Ichilo
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in the north, and the Ichilo River in the east.* Chimore
is only a section or subzone within this large territory,
between the Ene River in the west and the Ichilo River in
the east. It forms a rectangle of 45 km. long and 35 km.
wide.

The Chapare is a flat territory, sloping gently tc
the north. Alluvial soils, large swamps due to very high
rainfall (an average of 3500 mm./year), and some poorly
drained sectors make the region quite difficult for agri-
cultural development.

The region provides Cochabamba and the southern Alti

plano with coeca leaves, tropical fruits (mostly citruses,
bananas, and avocados), rice, and corn. The region now
has good connections with the city of Cochabamba through
the paved Cochabamba-Chimore road and gravel roads from
Chimore to Puerto Villarroel and from Villa Tunari to
Eteramasama in the west. The region is rapidly changing
from an almost strictly jungle area, the "yuracare terri-
tory," to an important agricultural area due to coloni-
zation,

Yapacani. This zone is located in the Ichilo pro-
vince of the department of Santa Cruz (see Map 4). Its

natural boundaries are the Yapacani River in the east and

*

By D.S. 10931, of September 1972, a territory of
about 800,000 Has. was left aside to extend colonization
activities.
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a belt about 20-30 km. wide to the Ichilo River, along the
Yapacani-Puerto Grether road in the west. It is also a
flat territory, with alluvial soils, large swamps and some
sandy soil areas, The area has less rainfall than Chapare,
averaging 1800 mm. per year (10).

In addition to this territory, in the eastern band of
the Yapacani River, there is a small section called Buen
Retiro, with about 18,000 Has. of land and populated by
730 families settled as part of the Yapacani project.
Since it is generally included in the ponulation and in-
vestment statistics of the Yapacani colony, Buen Retiro is
implicit in this analysis., It is located 18 km. north of
the Montero-Yapacani road, and bounded by the Japanese
San Juan colony in the west, the National Forest Reserve
"El Chore" in the north, and spontaneous groups in the
east and south.

Both groups have become important producers of rice
in Santa Cruz, their natural market. However, the efforts
of the program have meant an important shift to cattle
production of a part of the Yapacani colonies.

Chane-Piray. This zone is located in the Santieste-

ban province of the department of Santa Cruz. The Chane-
Piray does not immediately border Yapacani, but offers a
good example of spontaneous colonization among the colon-
ies in Santa Cruz. Its southern border begins 3 km.

north of Mineros, a small colonization town, which in
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turn is 40 km. north of Montero (see Map 4).

Chane-Piray is a 10-15 km. wide band of land, along
a 90 km, road, stretching from Mineros to the confluence
of the Rio Grande and Piray rivers. It is naturally
bounded by the swamps of the Rio Grande in the east and
those of the Piray toward the west. According to one ex-
pert, the area has some of the best soils in the sub-
tropics of Bolivia (19). The dirt road which crosses the
colony is a natural extension of the Montero-Cuatro
Ojitos paved road.

In order of importance, and depending on the loca-
tion of the settlers in relation to the end of this road,
"the most important crops are sugar cane, rice and bana-
nas. These are marketed in Montero and the city of
Santa Cruz. Private sawmills and spontaneous colonies

are responsible for the development of this area.
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CHAPTER III

THEORY AND METHODS

III.l; The Problem and Objectives

Colonization is a logical response to Bolivién eco-
nomic conditions. Due to inadequate geographical distri-
bution of manpower and other factors of production, some
parts of the country with valuable land and natural re-
sources are still uﬁdeveloped and underpopuiated. At the
same time, other parts have scarce and deteriorated land
resources with excessive bopuiation pressure. Migration
through the free movement of the labor fofce, or through
policy-induced projects and prdgrams, tends to correct
this inefficient allocation of resources., |

As mentioned in the historical review, £w6 main
streams of colonizers haQe moved from the.uplands to the
Bolivian lowlands. Government-sponsored and directed
projects on the one hand, and large groups of spontaneous
colonists on the other, have colonized the new agricul-
tural frontier. The basic difference between both groups
is the degree of government involvement. At one extreme,
in the oriented projects, preliminary studies and careful,
detailed planning takes place. Government projects tend
to be centrally adminisiered and relatively large assis-
tance is provided to the colonists. However, at the same

time, restrictions are imposed on the settlers' actions.
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At the other extreme, spontaneous settlers only. receive an
authorization to occupy specific areas, and in some cases
not even that. Squatters simply exceed the assigned or
legal frontiers established by public authorities and
start clearing and cultivating land. The assistance pro-
vided to oriented colonists takes the form of road con-
struction, construction of public buildings to provide
health and education services, and credit to sattlers for
food, clothing, and tools. These colonies are financed
internally or through foreign loans. This suggests the
issue of whether or rnot an underdeveloped country like
Bolivia should use large loans to promote settlement of
new areas at high per capita costs,

Besides internal migration, small groups of foreign-
ers- have settled in the subtropics of Bolivia. Since
these colonies have succeeded, in general, their experi-
ence is valuable for pnlicy decision. Although basic
social differences exist between the national peasants and
immigrants, they share some common problems that should be
identified as elements for policy decision. Foreign col-
onies were initially intended as part of this study, but
were eliminated because of budget and time limitations.

Colonization can be studied as a three-step process
including pioneer, consolidation and growth stages (49,
pp. 71-72). Each of these stages has its own features and

‘demands different efforts from the colonists. Each
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requires different courses of action from the government
to guarantee faster development or to tie these programs
to other economic policies, such as production objectives.
What services should the government provide in each of
these stages? At stake are such issues as the best possi-
ble use and defense of human and natural resources. These
issues are also related to the importance of reducing the
time required to reach each succeeding stage, or to reach
the goal of achieving growth at a minimum cost in terms
of both social and financial resources.

Another important issue concerning the colonization
‘problem refers to.the creation of employment. Since gen-
eration of employment in other sectors of the Bolivian eco-
nomy is insufficient to absorb the growth of the labor
force, agriculture must do the job. However, agriculture
in the traditional areas is facing serious constraints be-
cause of land scarcity and inadequate use., Is coloniza-
tion the solution to this problem? If it ..is, which of
the two systems is likely to create the most employment in
the newly developed subtropical areas of Bolivia? The con-
cepts of tapping new lands for employment creation or pro-
duction purposes is also tied to the type of technology
to be used in developing new lands and to the magnitude

*
and quality of public investment over time.

"
" Employment creation as one objective of agricultural
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- 8till another issue in the segtlement process is the
diﬁferent levels of achievement shown by different groups.
Some colonies appear to be better off than others. Within
the colonies themselves, some . individuals undoubtedly ap-
pear to be in better economic conditions or enjoy higher
standards of living. Leaving aside natural individual dif-
ferences, there are certain common factors which contribute
to the success of the migratory groups, and others which
are associated with failure. It is felt that the identi-
fication of these factors will help in the design of more
successful colonization projects.

Some of the factors which may explain success are eas-
ily accessible zones with adequate transportatién and com-
munication, nearby markets, and favorable natural factors
such as soils and climate. The selection of the sgttlers,
the transfer of institutions from their original communi-
ties, and, finally, the action of government with its var-
ied regulations and services are other variables to be
considered. In addition, the colonists' attitude, dic-
tated by their rackground, experience, education, and mo-

tivation may also help to explain success or failure.

policies is suggested by Peter Dorner in "Policy Implica-
tions," Land Reform in Latin America--Problems and Cases;
William Thiesenhusen in Latin American Employment Problem,
LTC Reprint No. 70, pp. 1-12; and Michael Nelson, "Expand-
ing the Tropical Land Frontier: An Avenue for Improving
Income Distribution and Employment Creation in Latin Amer-
ican Agriculture." Paper presented at Purdue Workshop on
Empirical Studies of Small Farms in Devaloping Nations.
Mimeo, 50 pp., 1972.
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Some negative factors. include ecological conditions,
sugh as poor soils, excessive rainfall, and a high degree
of disease among the colonists, Poor and inadequate roads
and lack of cther infrastructure, and unskilled and weakly
motivated human groups are other variables. Absence of
government health and education services are circumstances
that may also determine the failure of many colonijzation
schemes or influence the low degree of development of some
regions.

This thesis is primarily concerned with the differ-
ences between oriented and spontaneous settlements, par-
ticularly in terms of economic performance, measured by
the income levels achieved by these groups and in relation
to the rest of the rural sector. Because of their rele-
vance to the problem, some sociological and institutional
issues are also examined.

The specific objectives of the investigation are:

l) to determine the economic results achieved by spon-~
taneous and oriented colonists in three different
regions of the country;

2) to use these results as a yardstick by which to
measure success or failure of the groups involved;

3) to assess the role and effects of public invest-
ment, especially among the oriented groups:

4) to analyze and evaluate the role of public insti-

tutions and those organized by the settlers in
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the process of colonization.

Since Bolivia is presently trying to deveiop he@ land
in its eastern part, in order to create the conditions to
attract further massive migrations, this research is alsb
intended to pinpoint the need for politicai deéisibns ih
the acceleration, retardation and/or improvemeht of'ﬁhe.

systems currently used.

I1T.2. Theoretical Framework and Hypothesis

The push and pull apbroach would appear to be a ygood
model to explain the forces that impel peasant migration in
Bolivia. Land scarcity, low incomes, lack of employment in
urban communities, unskilled labor and increasiné poverty
due to population growth seem to be the push forces in the
traditional agricultural areas., On the other hand, agri-
cultural land available in larger units, likely higher in-
comes, off-season employment opportuniﬁies,-government as-
sistance (in sponsored projects) and alﬁost free accéss to
these possibilities in the lowlands constitute the pull
factors which attract nigrants (54, 16). Wwithin this Ilree
movement of factors, governmert is a highly pervasive var-
iable. ' Through policy measures or direct intervention, it
influences opportunities, makes access to land, cfedit or
services possible, and sets up constraints or makes fur-
ther expansion possible. |

Under this framework, two situations may be observed
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in Bolivian rural-rural migration. In one case, a recipi-
ent area may reach a point. of stable equilibrium. This may
be a situation of saturation, or balance between outflow
and influx. In the other case, a condition of unstable
equilibrium or repulsion may be created where settled peo-~
pPle start abandoning the area. This may originate because
of a lack of new ‘oads to penetrate into new areas, or a
lack of services such as schools and health centers. Ab-
sence of roads and maintenance of those already built makes
marketing of products difficult.and cbmpounds economic
problems for the settlers.* Government intervention or
help from outside sources is required, unless the colonies

are so strong and well organized that they can provide all

*k
the necessary services by themselves,

The purpose of this research, however, is not to

*

This happened in the first colonization attempts of
Yapacani. The army departure in 1945 from the area left
the colonists without market for their products and conse-
quently they started to withdraw from the region, except
for a few families,

**

Examples of this happening in real life are hard to
find. Two cases in Latin America can be cited. Mennonites
succeeded in the Paraguayan Chaco despite isolation and se-
vere adverse conditions, and a group of American Quakers
successfully migrated to Costa Rica. In the Mennonite
case, strong self-cooperation and religious drive led to
success. In the second case, strong religious belief and
financial support from outside contributed to success.

From Michael Nelson, "The Development of Tropical Lands,"
pp. 119=120, and Ulv Masing, "Foreign Agricultural Colon-
ies in Costa Rica: An Analysis of Foreign Colonization in
a Tropical Environment," Ph.D. Dissertation, University of
Florida, 1964.
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explain the reasons for internal miération in Bolivia, or
emigration from Bolivia.* -Rathe;, this study will assess
the economic performance of the settlers and government in-
vestrent. In other words, it will consider the private
benefits and costs in the colonization areas, as well as
public benefits and costs in settlément schemes, Within
ﬁhis context, colonézation can be seen as the movement of
factors of‘productiénuto reach general =2quilibrium. More
specifically, labor will be ;egarded’as responding to the
supply and demand £forces thaé tend to locaye resources
where their marginal productiVities are higher.

As part of a general equilibrium model,'ihis research

is based on thé following assumptions: |

a) Colonizers are part of the éompetitive }abor.sup-
ply and demand market.

b) Individuals moving from one place fo another are
méinly mofivaféd by éépnomic factors.' They tend
to migrate bécause economic gains réSﬁlt from set-
tling in a new area.

c) In the new regions where they settle, colonizers
also try to maximize ecoﬁomig gains. If they do
not, this is because there are market or |

* g N + A ' ]
This is another prnblem which deserves serious re-

search and policy decisions due to the apparently heavy
human losses that Bolivia is experiencing, in the form of
young peasants emigrating to Argentina and Chile, and also
with skilled professionals and technicians emigrating
abroad.
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institutional imperfections. Although this is a
strong assumption, since noé all the indiviaﬁals
will have the aptitude to act és brofit”méximizers,
it helps to keep the problgm witﬁin a more specific
framework.

d) Government is also a maximizer, as it tries to al-
locate its resources to maximize economic returns.
Investment in colonization projects and related

"'sérvices are part of a set of possiﬁle chSices
where government invests to attain the highest pos-
sible economic returns., If this maximization is
not achievéd, the reasons must be investigated in
order to readdress policy decisions. However, pub-
lic policy actions may not be devised only to max-
'imize economic returns.l:The desire cogld?be to
maximize a welfare fﬁﬁctioﬁ, where.puﬁlic ;nvest-
ment andvgxpenditure are used to affect fﬁture
well-being instead of a present situation.* Among
the social goals of colonization projects are

%*
Arrow and Mordecai argue that optimal investment pol-

icies need to specify a criterion function, by which opti-
mality can be judged. They propose a social utility func-
tion -~ a concave increasing function--which may help to
measure the flow of consumption and services of got capital
to each individual are assumed to yield a flow of what may
be termed "felicity" to each individual. The flow of feli-
city to society is the sum over individuals at a given time;
the total utility from a policy is taken to be the sum over
all time of the felicities of each time, discounted back

to the present at a constant rate (1, p. 11).
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ication of frohtiérs, integration of the
y and proteétion of human resources in the
r as well as in further stages of the colon-
n process. Viewed this way, -colonization can
ed within the Schultzian approach of govern-
avestment in its human resources (58). Still,
/ must know how much economic gain is being
iced to attain certain social goals.*
3 theoretical framework, both spontaneous and
ists éhould achieve similar economic results--
by the economic forces and their own maxi-
'« This also assumes a given and constant
1spite these. assumptions, the foIlé&ing gen~
i will be adopted for this thesis: "spontan-
ichjeve better economic results than oriented
rever, becausé of the political decision to
:ation with government resources, the prob-
re accurately approached by means of the.
esis. That is, "public investment in spon-
s produces higher economic returns, as com-

ed groups."”

d seem to be the concern of government and

gencies when they finance public coloniza-
ocially oriented projects, and economic eval-

e. See, for instance: Price Gittinger,

8is of Agricultural Projects," Johns Hop-
Press, 1972, pp. 1-13; and E. J. Mishan,
st-Benafit Analvsis."

e — -
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Research done in Latin America shows that, in general,
oriented, directed or government programs in colonization
have achieved poor results. In contrast, spontaneous col-
onies have shown extraordinary flexibility in land devel-
opment and success in settlement (20, 31, 71, 59, 23).
=~ Investigations conducted in Bolivia also indicate that
{ spontaneous settlers are more successful in economic terms
| as compared to oriented groups. Both grodps”are better
off than peasants who remained in traditional agricultural
areas. For instance, Henkel (29) criticizes the adminis-
trative failures in the Chapare project, and attributes
them to the low performance of oriented colonists. Wes-
sel (68) affirms that colonists in general get incomes
2.7 times higher than péasants in Bolivian highland com-
munities, due to regional differences in productivity and
other related factors. He also points out another advan-
tage that colonizers have over the peasants in the tradi-
tional highland communities. This is "a constant food
supply throughout the year every year," while the possi-
bility of starvation exists in the highlands. Rada and
Marus (52) point out the adaptation of highland peasants
in the lowland and their success, although they warn atout
some of the damage done to physically inada2quate regions
in terms of settlement. Royden and Wennergren (55) f£ind
that returns on public investment in a group of spontan-

eous colonies are very high. Similar conclusions
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regarding low economic performance of oriented projects
and high success of spontaneous colonists are provided by.
?4 Nelson (49).

ITI.2.1. Qualificat:ion of the hypothesis

An analysis of the performance of both systems,
though useful, represents an oversimplification. Some
qualifications must be provided for a broader understand-
ing of the problem.* The following qualifications will be
used: o e

l. vhile differences in income are partly due to. re-
gional differences, even when the geographical factor is
isolated spontaneous settlements get better .results than
oriented. The geographical factors, which involve speci-
fic ecological conditions like kind of soils, climate;
topography, and natural resources, influence productivity
and patterns' of production. 1In other words, a colony
located in'a desert should not be compared to a colony in
a fertile valley, although the differences due to invest-
ment and institutional arrangements of two groups working
in a similar environment can be compared. Bolivia in this
sense offers a unique opportunity, a kind of social labor-

atory, as the colonies of the two systems are side by

*Another way to put this: in addition to observing
the effect of systems in the performance of colonists,
other control variables will be added in successive stages
of the analysis.
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side. Sincekthe sample takes into account both spontan-
eous and oriented groups in each region, it should be pos-
sible to isolate the geographical factor. |

2. Differences in economic performance between ori-
ented and séontaneous colonies are not due to education,
age, origin or other sociological factors.

This qualification is based on the fact that the
migrants in both types of cdionies have similar back-
grounds. There are differences between regions, but for
each particular region people who become colonists speak
the same language and emigrate from similar or neighbor-
ing locations,

3. Differences in income between the oriented and
spontaneous colonics are not due to the use of different
technologies.

Commonly; the peasant colonies use a low level of
technology. This would support Taylor's hypothesis con-.
cerning the dualistic nature of the Nicaraguan economy,
He says that "the agricultural economy developed through
spontaneous land settlement tends to evolve so as to re--
produce the economic dualistic structure characteristic
of the rest of the country" (59, p.. 4). This is not the
case, however, of the commercial farms surrounding some
of the colonies in Santa Cruz, or the case of the Japanese
Okinawan or Mennonite farmers, who after some period of

settlement start changing to new technologies.
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4. Income differences are not due to farm size.

Among oriented groups, the farm size has been deter-
mined by the National Institute of Colonization. It dif-
fers for each region, but is fixed within regions. BAmong
spontaneous groups sizes vary, but there are no extreme
differences in size. If much larger farms were available,
the pattern of land use would prebably change, i.e., from
grains to pasture and cattle, or to a new technology, as
in the foreign colonies.

5. Differences in income are affected by the length
of time lived in the colony. |

Time is an important element in the analysis of col-
onization, because the new colonists must spend some time
in clearing the land end building a hut. It also takes
time to build roads and provide facilities to the set-
tlers. To make a comparative study, it is necessary to
select groups averaging the same length of time in the
colony, The present study has such a sample, as the groups
are in the consolidation stage and average 10-12 years.
However, within the groups the time span varies among
the component members due to a continuous influx and out-

flow of people.

IIX.3. The Data
Two main sources of data are used in this research.

One source is data gathered from the colonists by means of
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interviews and questionnaires. The other is secondary
data on public investment in the colonies.

The procedure used to select the sample involved
first dividing the maps of a particular zone into sectors,
A full list of numbered plots per sector was obtained.
From this list, 15 percent were picked at random. It was
hoped that a 10 percent sample per sector would be ob-
tained. In the Caranavi zone this percent was exceeded.
In the others, severalﬁreasoné prevented intefviewers from
reaching this goal. A total of 767 families were inter-
viewed. Table III.3;1 describes the sample. |

Thg questionnaires were designed to collect socio-
economic data for the agricultural year 1972-73, which ran
from June 30, 1972 to July 1, 1973. The sociological in-
formation provided answers on the origin of the colonists
and their families. their composition, age, sex, marital
status, occupation before becoming colonists, educaticn,
language, desertion intentions, reasons for these inten-
tions, inputs and money brought to the colony.

On the economic side, data were gathered on land use,
assets, use and availability of labor, production costs,
use of agricultural and animal production, values, sales,
home consumption and family income. Due to regional dif-
ferences in patterns of production, the questionnaires
were changed to make the information sufficiently detailed.

- Secondary data was used to assess public investment



TABLE III.3.1. POPULATION AND SAMPLE DISTRIBUTION OF HOUSEHOLDS 1IN
ORIENTED AND SPONTANEOUS COLONIES, BOLIVIA, 1973

Sample Frequency Percen-

Z ONE Department Type of Total Popu- of Inter- tage
Settlement Population lation view Sample

(1) (2) ©(3) (4) - (5) (6) (7)

Alto Beni I La Paz Criented 800 - 550 46 8.4
Alto Beni II. La Paz o Oriented 1550 15¢0 ‘133 8;9
Caranavi La Paz | : épontaneous 2000 1160 '15§ 13.7
Chimore Cochabamba  Oriented 1100 1100 97 8.8
Chapare . Cochabamba Spontaneous 2000 1100 97 8.8
Yapacani Santa Cruz Oriented 2500. 1500 118 7.9
Chane-Piray Santa Cruz Spontaneous 3000 | 1500 117 7.8
TOTAL 12950 8410 767 9.1

Notes: (4) In-the'immediaté'area of influence covered by the study.
(5) Population from which the ssmple was extracted.

S
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and costs. The data sources are past budgets and account
reports from the National Institute of Colonization, Na-
tional Road Service, Ministry of Agriculture and Peasant
Affairs, and Ministry of Transportation and Public “orks.
Since a longitudinal analysis is needed, the sample daﬁa
is used to estimate regional benefits and costs, which
are added to public costs in 1972-73., To estimate other
points of observation in previous years, some published
data is used frcm other studies, which are specifically

mentioned in each case.

I11.4. Methods of Analysis

The problem will be treated within a rescurce alloca~
tion theoretical framework. Income levels, measuring suc-
cess or failure of the colonies, are assumed to be affec-
ted by the use and availability of factors of production,
colonizétidn systems, regional differences and sociologi-
cal variables. |

The use of factors of production is implicitly influ-
enced by management ability and the level of technology.
Colonization systems are related to the level of public
investment, regulations imposed on the colonies and cred-
its. Government action toward oriented groups also re-
sults in certain behavior on the part of colonists. This
relationship has been called paternalism and dependence.
Likewise, its absence determines other behavioral patterns

in the case of spontaneous groups. Regional variations
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imply differences in geographical factors. The sociologi-
cal variables are origin, religious affiliation, and the
individual attitudes which emerge from individual and
group backgrounds. Since technology in the colonization
areas is basically labor-intensive, age can also be con-
sidered an important factor.

The two—stageyana1ysis-—cross section and longitud-
inal~-outlined below will be followed., The way in which
the cross secticn sample was examined by steps is shown

schematically in Figure I1I1I.4.1l.

a. ggpss section analysis

The questionnaire data is subjected first to tabular
analysis. This provides descriptive information about the
economic and sociological characteristics of the colonies
and their components. It also provides a simple but use-
ful way to observe the association of variables. Some of
the associations examined are those between levels of in-
come and education, levels of income in reiation to age
and systems, and land use vs., capital investment. The
primary statistical tcol used at this stage is the Chi-
square statistic. This statistic provides an indication
of the independence between row and column variables. .In
other words, if there is no relation between two variables,
such as income and origin of settlers, the proportion of
medium income earners among the colonists of region A

would appear to be the same as the proportion of medium
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income earners in the population as a whole. If this is
-not the case, one cannot accept the basic hypothesis that
there is no relation between X and Y, origin and incomg.*

Multiple regression analysis is then used to deepen
the analysis. The regression models will provide .tests of
the general and specific hypothesis stated abqve.*

In all cases, some form of measured income (cash,
net or returns to management and labor) was used as the
dependent variable., PFactors .of production, investment
figures and sociologizal variables were the independent
variables,

Dummy variables were used to test the differences
in income levels due to the effects of the two_cploniza—
tion systems (oriented vs. spontaneous), and the differ-

ences between regions and zones. This is equivalent to

the statement of the null hypothesis that "the difference

*

For a theoretical explanation of the Chi-square es-
timator, the following references can be used: Jan Kmen-
ta, "Elements of Econometrics," Chapter 1l1l; Wonnacott and
Wonnacott, "Introductory Statistics,” Chapter 8.

%%

Within the vast literature related to Econometrics,
some of the following references have been used in this
chapter. When required, some specific sources will be in-
dicated. Jan Kmenta, "Elements of Econometrics," The Mac-
millan Co., New York, 1971; N.R, Draper and H. Smith, "Ap-
plied Regression Analysis," John %Wiley and Son, New York,
1966; Wonnacott and Wonnacott, "Introductory Statistics,"
John Wiley and Sons, New York, 1969; Wonnacott and Wonna-
cott, "Econometrics," John Wiley and Sons, New York, 1970;
Arthur Goldberger, "Topics in Regression Analysis, " The Mac-
millan Co., 1969; and Rao and Miller, "Applied Economet-
rics," Wadsworth Publishing Co., California, 1971.
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in the mean income between the two systéms, or different
regions, is equal to zero." The coefficients of the dunimy
variables and their signs provide the magnitude and direc-
tion £ the difference in relation to a chosen base system
or region, |

A duﬁmy variable was also used fo test for the exist-
ence of income differences due to ;high" or "low" levels
vs. no education. Education, age, and length of s“ay in
the colony were also entéred difectly és numeric variables.
A list of the variables used, and their units, ié provided
in each specific model. |

a gehéral hypothesized functional relationship then

can be expressed as:

Yp = F(xl’ Xz’ [ . L 4 Xn, Sll SZ, 1, . L] [ Sn’ D— )
Where,
Yb (p = 1,2,3) are net income, cash income, or re-

turns to management and labor;

X (i-1,2, . . .m are factors of production,
or investment figures;

s (3 =1, 2, . . . n) are sociological variables,
education, origin, religion;

(k 1l or 0) are dummies, for systems, regions,

or sociological variables,
The choice of independent and dependent variables
was based on economic theory, logic and empirical obser-

vation. Economic theory indicates that the availability
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: anq use of factors of production, including management,
within-é given state of arts, determines the returns from
these factors. Education is an explanatory variable wide-
iy used in economic studies as a proxy for management. It
was thought that the inclusion of variables such as ori-
gin, language as a proxy for ethnic differences, and length
of time in the colony could help to provide some addi-
tional insights into the problem. The interactions of the
sociological variables with the economic and institutional
factors will determine the level of success. Viewed in
this context, income becomes a substitute for the overall
level of success attained by the settlers.

In dealing with a multiple regression model, it is
broadly recognized that stochastic‘and-non—stochgstic er-
rors may be present. The first'emerges fpom_thg‘impligit
probability distributions of the vaiues;§ﬁserv9d or random
causes. The second originates in zrror of meésﬁrehents
of the observed independent values in relation to their
deterministic relationship to the dependent variables (39,
pPp. 197-201). These problems were Kept in mind, in the
selection of the sample size and in the evaluation of the
variables in the collection and computation processes.

Preliminary trials with linear models showed ade-
quate fit and satisfactory explanatory power. These two
reasons and the relative ease in interpreting the results

argued for use of the simple linear form. To avoid what
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Draper and Smith call "overfitting” of the equations, the
explanatory variables were selected using a stepwise re-
gression technique (22). Specifically, the criteria used
to decide the remaining predictor variables in the equa-
tions were: 1) the overall level of significance of the
equation; 2) the level of significance for each individual
coefficient, at least a 90 percent probability level; and
3) the.size of the coefficient of determination (Rz).

b. Longitudinal analysis

The public investment data is analyzed in order to
observe the performance of colonization over time and the
returns from this investment. Since investment by govern-
ment diverts resources from private consumption and/or in-
vestment, efficiency is required in the use of resources
over time. A way to measure efficiency is required to
guide public investment.decisions.

Certain problems must be taken into consideration
when analyzing social investments, because of their spec-
ial nature, Some of these ara: 1) how to appropriate the
benefits and costs of public investment; 2) how to distin-
guish between the social and private benefits; and 3) how
to separate production and consumption benefits. These
problems will be in evidence when discussing the empiri-
cal results,

To maintain consistency with the rest of the research,

the estimates discussed below were obtained for both the
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Voriented and §pontanepus categories, and for individual
'colonies. 'Each group was treated as an investment "pro-
Nject." The term “project" refers éo an investment activi-
ty from wﬁich benefits are expécted over an extended per-
iod of time. 1In ﬁhis case, benefits involve economic gain
for'éettlers and for the country ihves;ing in them.

Economic analysis of projects. There are several
techniques by which t6 analyze efficiency in decision
. makihg‘and the uwse of public resources. Some of them are:
1) the present value, 2) annual net benefits; 3) benefit
cost ratios; 4) least cost; and 5) internal rate of re-

*
turn,

All of thase techﬁiques have some advantages as well
as drawbacks. None 6f them can be considered the best
technique. _Generaliy, in project appraisal, they are in-
discriminately ﬁséd according to pgrsonél or institution-
al preference, For the sakevof pqnvenience, twp'have ﬁeen
chosen for this analysis: net éenefit cost ratiés and the
internal rate of return.

Mishan suggests that a set of assumptions is common
to public investment analysis, when using discounted val-~
ues of the streams of returns. These assumptions ase:

"l) full employment of resources, implying that public

*

These are usual techniques for project evaluation.
Among the references used for this section, see 46, 27,
l, 32, 45, ' o
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expenditufe of any kind can be increaged only at the ex-
pense of private expendituré: 2) certéin foreknowledge of
the returns to any investment projécé; 3) the existence
of a single rate of ihterest, r, tonrépresent societyis
rate of time preférence: 4) a certain rate in perpetuity,
/3, to all investment in the private sector of the economy;
and 5) r less than’P, ‘which implies that the volume of in-
vestment for the ecoﬂomy is below the optimal value" (47,
p. 778). | |

‘These assumptions form a useful frame of reference
for the analysis. Nevertheless, in the case of Bolivia
and any other underdeveloped economy, additional consider-
ations are necessary. Firgf; there is the problem of in-
creasing unemployment in both urban and rural sectors.
Thus, the opportunity cost of labor can be considered
equal to zero. In addition, public investment which re-
duces private expenditure is restricted. In this case,
foreign loans substitute for the lack of local savings.
But foreign loans also create a burden for the borrowing
country in terms of future investment and consumption
levels.

Second, a single rate of interest cannot exist in a

*
country where multiple direct or implicit rates prevail.

*
For instance, implicit rates exist when repayment

of loans by small farmers is made in kind, at considerably
undervalued product prices.



55

Third. a problem exists in determining the society's rate
of time preference where low levels or subsistence incomes
prevail. The rate must be very high, since famine may be
imminent. Put another way, while market interest rates
are 15 or 20 percent, the social rate of disc&unt may be
_close to 106 percent because of thé;need‘to attain immedi-
ate concumption. Too high a rate is inééequafe for pro-
ject evaluation purposes., Fourth, assumptibn (5).would
appear to be the closer approximatein to reality;'_ J

The fdllowing is a brief discussion of the two tech-

*

niques used in this research.

Benefit cost ratio

Benefit cost ratio is measured as:

BtL/ (;+i)t

n
(1) B/C = =

t=1 c, + K/ (1+1)
where:
Bt = gtream of benefits over. time;
C. = operation and maintenance costs over time;
Kt = capital investment; .
i = an "appropriate" rate of interest;
t = time in years (or semester, or quarters).

Since in project economic analysis there 'is no need

to distinguish between C, and K _, equation (1) can be

tl

*
Their current use and the abundant literature on

the topic make it unnecessary to repeat some of their re-
lated concepts.
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*
simply stated as formula (2).

n B,/ (1+‘)t
(2) B/C = = t - -
: t=1 - Et/ (1+i)

where:
Et = pioject expenditures over time,

The need to define the "apprbpriate" rate of interest
is an obvious problem. BAs is:aiwaYs the case, there is no
official social rate of discount to use as a common denom-
inator for.project evaluation. As a practical matter, two
rates have been applied--10 and 15 éercent. Ten percent
has been the usual interest rate applied to agricultural
loans by the Agricultural Bank of Bolivia. Fifteen per-
cent has been the commercial rate for other types of loans
in banking activities. Other, lower rates could be used.
A 4 percent interest rate was charged by the Interamerican
Development Bank for its loan 29 SF to be used in agricul-
tural credits in the colonization projects. The same or-
ganization also used a 2 percert on the 51 TF loan.** But

‘these are unusual rates in current international financial

markets and do not reflect a real opportunity cost of

*

As Hirsleifer, et al. (32, p. 158) point out, the
distinction between operating costs and capital invest-
ment is a matter of degree rather than a fundamental di-
chotomy, since both expenditures have some continuing ef-
fects on the project life.

¥* %

/. more detailed discussion on amounts of these

loans can be found in Chapter V.
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capital. Thus, their application would seem to be inade-
quate for discounting in this analysis.

Among the disadvantages of the B/C ratios as estima-
tors of public investment efficiency are:

1) the fact that moving costs from the numerator to
the denominator, or vice versa, may alter the ratio val-
ues, affecting conclusions;

2) the magnitudes do not always provide clear-cut
answers in judging differences among projects. For exam-
ple, which is a better project when two ratios such as 1.2
and 1.3 are compared? The volume and timing of investment
will affect these results,

Internal rate of return

The internal rate of return is measured as:

N B_-E

(3) = L =y
t=1 (1+1i)
where:
By, Et' t and i are as previously .defined.

In this equation, i becomes the unknown. It is the dis-
count rate that makes the present value of a cash flow
equal to zero. Cash flow is the stream generated as a
difference between benefits from the project and expendi-
tures on it (operating costs and capital investment).

The internal rate of return has be.n selected as a

convenient indicator of public investment efficiency for
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the following reasons:

1) It can be calculated without previous knowledge of
the social discount rate, which, as discussed, is a vague
and highly debatable concept and almost impossible to de-
termine in practice;

2) It is presently a common technique in project
evaluation, and its determination may help to compare the
results achieved in colonization to others achieved in
agricultural and non-agricultural activities.

Other non-economic criteria. A word of warning needs

to be made about the exclusive use of economic indicators
to assess the performance of Bolivian colonization.

Given the many objectives of internal migration, emphasis
on the economic side is to a certain extent a weakness.
In addition, as Patch remarks, "the movements of people
[1n Bolivia] are not only geographically significant, but
also socially meaningful” (51, p. 12).

Other criteria, such as the role of some sociological
variables, have been used in the cross section analysis.
The necessary specialization provides other constraints,
forcing elimination of many other factors in the scope of

this research.
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CHAPTER 1V
CROSS SECTIONAL ANALYSIS

As indicated in the theoretical framework, income, as
a proxy to determine the success of colonists, depends
upon factors of production, ecology, sociclogy, and insti-
tutional variables. The first section of this chapter
will analyze the economy of the farm. It is expected that
the study of factor-factor and factor-product relation-
ships will provide the basic elements for the upderstand—
ing of the economic performance of the settlérs. 1In thé
second section, other variables will be added through
multiple regression analysis, to implement the economic
approach. This will allow the testing of the general
hypothesis and its qualifications, and the assessment of

the impact of sociological and institutional variables.

IV.l. Factors of Production

Iv.l.1. Farm size and land use

The average farm size in the sample was 17.30 Has.
Differences in size exist among the zones, as shown in
Table IV.1l.l.

The average farm size in the oriented groups is a
matter of policy. In Alto Beni, settlers received a plot

of 12 Has., in Chimore 20 Has., and in Yapacani plots of

20, 30, and 50 Has. The difference in plot size in this



TABLE IV.l.1.

FARM SIZES IN COLONIZATION ZONES, 1973

Spontaneous Oriented
Statis- Cara~ Chane- Mean Chi- Alto Alto Yapa- Mean
tics Chapare navi Piray S more Beni I Beni II cani (0]
Mean
Has. 10.97 8.82 27.85 15.38 2C.0 12.67 12.33 28.64 19.12
Standard
Deviation 5,65 2.33 9.78 0.0 5.36 3.66 13.76

Note:

Source:

Sample average 17.30 (10.75).

Sample data,
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last zone occurs because of decisions by project authori-~
ties to enlarge initial plots, from 20 or 30 to 50 Has.,
for cattle production.

The union leaders of the Chapare follow the tradition
of assigning a 10 or 20 Ha. plot to their members, which
is assumed to be of adequate size for earning a living.
Caranavi shows the smallest farm sizes, probably due to
fragmentation of initial 10 Has. plots, and to increased
population pressure on the already cleared lands. The
problem of fragmentation is serious, given the rugged to-
pography of the zone and the indiscriminate deforestation
of unsuitable lands for cultivation. The Chane-Piray sec-
tion has the largest average farm size, due to initial
granting of 50 Has. plots., A closer examination of the
data shows that Piray has three households with an average
farm size of 15 Has., 42 units with 19.19 Has., 71 with
32.84 Has., and 1 settler with 75 Has. In contrast, Cara-
navi has 157 settlers with an average of 8.77 Has. and
only one household with a 17 Ha. farm. This data would
suggest that continuous fragmentation of plots in some

areas may bring minifundia problems to the subtropical

*

The Federacion de Campesinos del Chapare (Chapare
Peasant Union) is a strong association, providing support
to new smaller unions settling in new lands., They impose
limits on the size of the individual farm units. Unluck-
ily, they have not had the power in the last years to
overcome the power of businessmen and “comnercial" farmers
who get land grants, as large as 1,000 or 2,000 Has.
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region of Bolivia, and a serious deterioration of its land
resource base.

Natural conditions and market forces determine dif-
ferent patterns of production and land use in the coloni-
zation areas. In the case of oriented groups, one addi-
tional factor contributes to other changes. Colonists in
these areas were supposed to rdach certain production tar-
gets, and the Institute established nurseries to provide
citrus, coffee, cocoa and rubber plants to the settlers.
This has influenced the development of more than 2,000'
Has. of cocoa plantations in Alto Beni, nearly 40 Has, of
rubber in Chimore, and plantation of a few thousands of
citrus trees. In Yapacani, ds mentioned, cattle produc-
tion was encouraged. “Spontaneous colonists developed
.their farms by trial and error as well as in response to
product prices. These colonists did not receive any as-
sistance, and either did not have a previous knowledge
of the agriculture of the region, or had acquired some
knowledge working as laborers on other farms. This has
resulted in the patterns of land use shown in Table IV.1.2.

The present method of clearing land is slash and burn.
Furthermore, colonists depend basically on their own labor
force and some hired labor to attend their farms. Both
facts provide an explanation for the data condensed in
Table IV.l.2. The following describes the process in

more detail.



TABLE IV.1.2. LAND USE IN COLONIZATION ZONES, 1973. Has.
Y4 N S
Oriented Spontaneous

Type of Chane- Alto Alto Yapa-
Use Chapare Caranavi Piray Beni I Beni IIX Chimore cani Total
l. Crops
-Permanent (1) 1.85 2.87 2,53 2.43 2.84 3.38 1.10 : 2.45
-Annual (2) 1.49 068 9.34 1.77 1.44 3.32 - 3'20 3.03

Sub-total 3.34 3.55 11.87 4.20 4.28 6.70 4,30. - 5.48
2. Pastures 2.61 .€0 .34 .00 0.00 .03 1.60 .75
3. Land ' ' . .

under Use 5,95 4,15 12.21 4.20 4.28 6.73  5.90 6.2
4. Forest 3.83 4.95 7.53 3.90 "5.94 9.50 - 2.50 5.52

vated (3) 1.19 ~.28 (4) 8.11 2.11 3.77 20.24 5.55

Notes: (1)

(2)
(3)
(4)

4.57

The sum of citruses, bananas, cocoa, coca, avocados, sugar cane, depending

upon the region.
The sum of rice,

corn, other annual.

The difference between farm size and land used and forest land.
This is the result of double cropping, like maize and rice, for example.

(o)
W
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a. Forest lands are cleared, then cultivated with
rice and corn, as first crops, followed by rice, yuca
or corn during a second and third year. After the
third year, weeds and regrowth of the natural vegeta-
- tion make it difficult and costly for the settler to
cultivate those pieces and ﬁe will move to new forxest
areas within his lot. 1In a period of ten to fifteen
years, depending on the speed of deforestation, the
settler "finishes" his parcel and tends to move to
newiareas.
b. Because plots are hand cleared, many s£umps are
left in the ground. In addition, the absence of cre-
dit and technical assistance deters the transition
from low productivity technology to the use of draft
animals and/or agricultural machinery.
c. The result is a ceiling on the extension of cul-
tivated land, which according to Table IV.l.2 seems
to be between 4-6 Has., with the exception of Chane-
Piray (12 Has.). These figures are not very impres-
sive, considering the ten years of hard work.

In other words, the small settler is condemned to an

almost subsistence agriculture on a piece: of land which

deteriorates over a period of time because of inadequate

techniques. This is the case in certain areas of Cara-

navi, Chimore and Santa Cruz. In older arear .F Santa

Cruz, because of the emergence of a large commercial



65
farming sector, vacated lands are acquired by larger far-
mers., Some other lands simply remain behind as "hollow"
frontiers. In Chapare, Henkel distinguishes three stages
in land use: pioneer fringe, commercial core, and zones
of decay (29). The decay area would correspond to a hol-
low frontier or deteriorated region, due to lack of know-
ledge about tropical agriculture. Colonists in Alto Beni
and parts of Caranavi and Chapare may attain a more stable
situation with £fruit tree plantations or other permanent
crops such as coca.

If small farmers are displaced in this process,
equity considerations must be made, because it would
appear that in the long run those who sow are not those
who reap the benefits. Furthermore, if misused areas are
abandoned because of deterioration, land and natural re-
scurce conservation is at stake. Both problems deserve

*
serious consideration in future land development plans.

Iv.l.2. Capital
The next factor of production to be considered is

capital. This has been measured as the aggregation of

*

Due to high rainfall in the subtropical areas, de-
teriorati:m occurs in the rapid leaching of topsoil after
deforestation. The problem is aggravated by serious ero-
sion in steep lands. Loss of wild areas and forest re-
sources occurs at the pioneer stage. Deforestation also
accelerates the speed of river waters and causes serious
floods and damage to the lower portions of subtropical
Bolivia.
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the value of house and improvements (fences, animal shel-
ters, etc.), animals, tools and the value of plantations,
Its composition and magnitude in absolute values are shown
in Table IV,1.3, and its percentual composition in Table
IV.l.4. A summary of the levéls of significance as indi-

cated by Chi square is giver below.

Oriented Spontaneous 'Zones

Physical Assa*s .490 .999
Animal Assets .0l1l0 .005
Physiial and

Arnimal Assets .002 .216

Plantations . .000

The Chi square statistics and Tables IV.1.3 and IV.1.4
providé the following conclusions:
a) There are no statistically significant differences
in the ownership of physical assets (house and im-
provements, other ass.ts and tools), within eéch
group.
b) There are statistically significant differences in
animal assets due to variaticns in patterns of pro-
duction. For example, Alto Beni I has some dairy
farms and Yapacani has increased cattle production.
c) The addition of physical and animal assets shows
statistically significant differences in oriented

groups, but not in the ‘Spontaneous groups.



TABLE IV.1.3. AVERAGE INVESTMENT PER HOUSEHOLD IN THE COLONIZATION ZONES, 1973, $Bs.

Average Average

Type of Cha- Cara- - S Chi- Alto Alto Yapa- °
Investment pare navi Piray (*) more Beni I Beni II cani (*)
1)House and

improvements 3206 2859 3319 1806 5552 1680 3035
2)Other assets 7 41 96 24 243 626 18
3)Tools™* 790 781 986 . 792 494 495 498
4)Physical assets 4004 3684 4402 3993 2622 6289 2801 3551 3388
5)cattle value 1391 361 3537 1629 840  4388™"" 943 3347 2036
6) Poultr+ value 404 371 798 491 1000 504 586
7)Hog value .
8)Animal assets 1944 895 5633 2660 1491 6271 1884 4446 3063
9) Physical and ‘

animal assets 5948 4579 10035 6654 4114 12560 4685 7997 6452
lO)Plantations**** 1597 3660 3961 3221 2951 2925 4309 959 2814
11)Total

investment 7545 7239 13996 9875 7065 15485 8995 8956 9266

Notes: *Selected averages to highlight the differences.

**An average of 18 tcols per household.
***Dairy cattle.
****Computed by Has. times average cost to establish the plantation: Citrus x
$Bs. 1000; Avocado x $Bs. 1000; Banana x $Bs. 600; Coca x $Bs. 2000.

L9
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d) In the aggregate, an average of $Bs., 9875 in the
spontaneous sample as opposed to $Bs. 9266 in the
oriented group shows no significant difference in
capital investment. How can these results be ex-
plained? The variations are due basically to types
of production, and the homogeneity to the level of
technology. In Chapare-Chimore and Caranavi-Alto
Beni, plantations contribute around 45 percent to the
composition of capital. This is an accretion effort
on the part of the colonists in response to ecologi-
cal conditions and market opportunities for fruit
trees. 1In Yapacani, cattle make up a large share of
the capital (37 percent). In Piray, both cattle and
pPlantations (sugar cane) contribute a large propor-
tion to the composition of capital (53 percent). The
number of tools owned, an average of 18, valued be-
tween $Bs. 500 and $Bs. 1000 {(equivalent to US$ 25-
50) also reveals uniformity. Other indicators that
can be used to observe the capital intensity among
the colonies are the ratio of investment to culti-
vated land and of cattle and animal value to pasture.
The ratio of investment (physical and animal assets)
to cultivated land and the ratios of cattle and animal

value to pasture, observed per region, are as follows:
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Chapare- Caranavi-. Yapacani-
Ratio Chimore Alto Beni Piray
Invest/Cultivated
$Bs./Ha. 1804.0 3879.) 3464.0
Cattle/pastures
No. head/Ha. 22 .08 .63

Animal value/pasture
$Bs./Ha. 567.0 317.0 1711.0

Lower, levels of investment per Ha. of cultivated land in
Chapare and Chimore as compared to Caranavi-Alto Beni and
Yapacani-Piray are the result of the high value of cocoa
plantations (Alto Beni) and cattle and sugar cane planta-
tions (Yapacani-Piray). The absolute figures are low,
less than $200 per Ha. of cultivated land.

Low investmen*s per farm reflect the situation of a
labor-intensive agriculture with an absence of reproduc-
ible capital, or what Lewis has typified as the charac-
teristics of a pure subsistence economy (42).

IV.l.3. Labor

In these small farms, labor comes from two main
sources, family and hired labor. Family labor will depend
on the age composition of the group and the presence of
the family in the farm. Hired labor depends on the avail-
ability of cash for payments, and also on the attraction
that the particular zcnes provide for additional influx
of labor.

Family labor has been measure:i as the number of days
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worked by the family members in the farm during the agri-
cultural period July 1972 to June 1973. A cost has not
been assigned to this labor. Hired labor has been mea-
sured both in number of days worked on the farm and in
$Bs. paid.

Some clarifications about the valuation process of
hired labor are necessary. Labor contracts vary accord-
ing to region and seasonal needs., In Alto Beni I and iI,
labor is very scarce. Periodical increases in demand for
quinine bark or timber in this region also make it diffi-
cult to obtain hired labor for the small farms, Caranavi
has similar difficulties. The result is that labor is
hired for only a few days at a time, and payment must be
made in cash. The opportunity to hire labor is thus
limited to those who have higher cash incomes or
resources,

In Chapare, and also in Chimore, seasonal labor moves
from the Cochabamba valley, during ccca picking or rice
harvesting periods, and it becomes scarce the remaining
periods. This pressures the colonists into paying in
kind, as high as 1/3 or even 1/2 of the rice harvest,
when the harvesting season comes, and rice cannot remain
in the field once it is ripe. Higher returns to coca
allow spontaneous settlers to hire larger numbers of peo-
ple, as compared to Chimore (or.ented). At the same time,

severe losses of production occur because of this fact
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among oriented colonists, and higher costs, in rice col-
lection.* Absence of short term credits, during harvest-
ing periods, does not help in this situation.

Another comparison is Yapacani, heavily dependent on
rice, and Piray, dependent on rice and sugar cane. Be-
cause of these crops, both groups requi.e2 as much as pos-
sible of hired labor. Piray, being closer to Montero,
has a closer and larger source of labor and can afford to
pay higher wages because of higher returns to sugar cane.
In this particular case, cane-cutting is generally paid by
the ton, and stiff coupetition with commercial farming
provides a relatively high wage to hired labor. Thes-
aspects can be fully appreciated in Table IV.1.5, which
shows a relatively small participation of family labor, in
the farm business-~less than 200 days worked during the
year. This requires some explanation. First, colonists
do not spend the full year in the colony. This will be
observed in the discnssion of the sociological review of
the colonies. A large proportion of them work outside the
colony during idle periods. Clearly, Chapare and Piray,

»,with coca and sugar plantations, are the largest employers
of outside labor.

IV.1.3.2. Sociological review on the colonies and

TRASENS TS S —————————mee G ——

the gettlers. As part of the analysis of the 1l=%:r force

* _
The sample data indicated losses of about 10 percent.
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TABLE IV.l1.5. LABOR USE IN COLONIZATION ZONES:

MAN-DAYS PER FARM

AND AVERAGE WAGE PAID TO HIRED LABOR, YEAR 1972-73

Type and Use Spontaneous Oriented
of Labor Chane Alto Alto
Chapare Caranavi Piray Chimore Beni I Beni II Yapacani
Family Labor :
-Annual crops 31.8 18.8 117.1 78.6 69.2 76.4 76.2
—~Permanent crops 80.5 103.1 3.1 8.5 36.6 48.2 .6
-Animal raising 6.6 37.7 - 48.2 52.4 18.2 -
, Subtotal 119.0 160.0 120.2 135.3 158.2 142.8 77.3
Hired Labor
-Annual crops 29.7 13.7 l61.8 65.9 61.0 22.6 52.0
-Permanent crops 286.3 54.5 106.1 2.3 24.6 6.8 .4
-Animal raising - - - - - - -
Subtotal 316.0 68.2 267.9 68.2 85.% 29.4 52.4
Total 435.0 228.0 388.1 203.5 243.8 172.2 129.7
Average wage paid
to hired labor,
$B3. 10.2 10.0 32.1 16.0 11.5 15.4 16.2

Source: Sample data.

€L
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in the colonies, this section will discuss the sociologi~
cal characteristics of the colonists themselves.

The overall migration process to the new agricultural
frontiers of Bolivia, according to official figures, is
estimated to comprise 543 colonies in 1973, totalling
nearly 50,000 families in 12 different regions (see Table
Iv.1.6). This figure probably does not take into account
some other 10-20,000 families, because new settlers gen-
erally take about five years before seriously filing legal
application and the numbers of public officials in some
areas are insufficient to cover their jurisdictions.

a. Crigin of colonists and family composition

To avoid unnecessary repetition of references, the
following discussion is based on data gathered in the
interviews (Appendix I, Tables 1-40). Most of it will be
based on the aggregate data, while the appendix provides
specific information for each zone.

Sixty to seventy-five percent of the settlers colon-
izing Caranavi-Alto Beni are altiplano peasants, 10-25 are
valley peasants, and a small percentage are former city~
dwellers. 1In the cases of Chapare and Yapacani, colonists
generally come from the temperate valleys of Cochabamba,
Chuguisaca and Potosi. An exception seems to be the
Chane-Piray zone, where quite a large proportion indicated
that they came from the city, although this may simply by

an intermediate step between the original rural community



TABLE IV.l.6.

NATIONAL COLONIES, NUMBER OF SETTLERS AND THEIR LOCATION, BOLIVIA, 1973

: Geographic No. of No. of Famil: Estimated Colonization

Zone Location Department Colc:iies Families Average Population System
Area I Alto Beni La Paz 4 550 3.91 2150 Oriented
Area II Alto Beni La Paz 2 1547 4.03 6241 Oriented
Area II Alto Beni La Paz 54 1486 3.10 4602 Spontaneous
Caranavi Caresnavi La Paz 270 11778 3.13 25886 Spontaneocus
Chimore Chimore Cochabamba 1l 1308 3.99 5224 Criented
Chapare Chapare Cochabamba 68 6462 3.95 23535 Spontanecus
Yapacani- '
Buen Retiro Buen Retiro Santa Cruz 2 2486 4,26 10588 Criented
Yapacani Yapacani Santa Cruz 18 1786 4.03 7198 Spontaneous
San Julian Rio Grande-

Rio San

Julian Santa Cruz 1l 2220 2.00 440 Criented
Norte Northern
Montero Santa Cruz Santa Cruz 30 5213 3.68 19195 Spontaneous
Cotoca Southern

Santa Cruz Santa Cruz 1 48 2.67 120 Criented
Robore Robore Santa Cruz 33 1294 4.00 5176 Spontanecus
Bermejo Arce Province Tarija 4 225 3.03 682 Spontaneous
Uncon- Eastern Beni, Santa
trolled Bolivia Cruz, Tarija 55 10000 3.87 38700 Spontaneous
Total 543 44403 160737

Source: BAdolfo Galleguillos, Departmént of Sociology, Instituto Nacional de Coléniza-
cion, La Paz.

SL
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and the colony.

Nearly 80 percent of all colonists are married or
live with 3 person of the opposite sex and have a family,
as life in these areas is harder for single individuals;
Wives also come from approximately the same places as the
male settlers. Children were either born within the col-
ony or they came from original communities. 1In fact, as
part of the selection procedure in the oriented projegts,
preference was given to married individuals. In terms of
previous occupation, as expected, 80 percent were occu-
pied in agriculture, while 16 percent had some kind of
urban occupation and only 3 percent were former mine
workers.*

The average family size is 4.8 members, with 60 per-
cent of the total having 2-6 members, and 18 percent hav-
ing only one or two members in the family. Eighty-five
percent are full families, having the father, mother,
children, and some relatives living with them. The heads
of the family averaged 37 y<airs of age, with a distribu-
tion of 32 percent below 30, 33 percent between 31 and 40
years, 20 percent between 41 and 50 years, and only 14

percent above 50 years. 1In short, this is a relatively

*During 1961-64, as part of the policy designed to
solve the excess labor problem in the nationalized mines,
the government encouraged and facilitated migration to
colonization areas and expropriated farms in Cochabamba.
Both migrations could be considered to have had little
impact on the solution of such employment problems.
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young populatioﬁ. Wives were younger, with 22 percent in
the range below 20 years, 28 percent between 30 and 40
years, 15 percent between 40 and 50 years, and only 6 per-
cent above 50 years of age.

b. Education of settlers and their families

As is also shown in another study (55), the settlers
are a selected group of peasants, as they have high liter-
acy rates and educational levels. The sample indicated
that 80 percent of the heads of the family know how to
read and write, with a low of 67 percent for Chapare and
a high of 87 percent for Alto Beni I. This is consider-
ably better than the 70 percent illiteracy rate for the
whole population of Bolivia. In terms of educational
level, 6 percent of those having formal education attended
the first grades of high school and 1 percent attended
some technical school or university. The situation for
wives is worse, which unfortunately is consistent with
the tradition of rural Bolivia. Only 35.9 percent of
them knew how to read and write, while oﬁly 2 percent had
attended educational facilities above primary school.

The children of the colonists have better school
opportunities than other children in rural areas. Prac-
tically all in the oriented projects and most in the
spontaneous colonies have access to primary schools. Of
the families in the sample, 85 percent reported sending

their children to school and 43 percent of those in the
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high school range were attending classes. ‘This is quite
a large figure and shows the increased interest on the
part of the colonists to provide better opportunities to
their children through education. Interest is also mani-
fested when they help to build primary and high schools.
Examples include the efforts of the settlers in Alto Beni
I to build the Santa Rosa Nucleo Escolar which serves
Alto Beni I and II., A large building for a high school
is also under construction in Villa Busch, Yapacani, and
smaller schools have been or are being built in most of
the colonies. Although this effort helps meet educational
needs, quality in teaching is poor and relevance is still
linked to a humanistic concern instead of the more neces-
sary agricultural or technical training.

c. Language and religion

Another important indicator that the colonists are
a select group is the language spoken at home. On an
average, 78 percent said they spoke Spanish with Piray
and Yapacani higher than the rest (96 and 98 percent).
It is widely recognized that one of the most important
successes of Bolivian land reform has been the social
integration of the peasants, but in some areas Quechua
and Aymara are‘still the dominant languages. The need
to participate actively in market activities, and to
have access to the new opportunities in the colonization

areas, undoubtedly is reflected in these high percentages



79
of Spanish-speaking people.

Most of the settlers--77 percent--are Roman Catholic,
which is consistent with the official and traditional re-
ligion of the country. Nevertheless, new non-Catholic de-
nominations are very active in these areas, which is re-
flected in the percentage of Protestant settlers (21%),
with the highest participation in Caranavi and Alto Beni.
A very low percentage declared no participation in any
form of religious activity.

d. Health and health facilities

The colonists were young and generally healthy before
coming to the colonies. In fact, one condition of selec-
tion for admission in the oriented group was a medical
checkup. Nevertheless, an alarming 69 percent of those
interviewed indicated that they experienced "lung" di-
seases, which supports medical reports indicating in-
creased presence of T.B., due to difficult working condi-
tions, malnutritiou and adverse climateb* This of course
suggests important implications in health programs for
new area development,

Health facilities in the colonization areas are ade-

quate in the oriented colonies, through arrangements

*

This fact, however, is emphatically denied by the
Medical Department of the Institutc, which insists that
T.B. rates in the colonies are similar to those of the
rest of the country.
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between the Instituto Nacional de Colonizacion and diffex-
ent religious or anizations, which provide mediczl care
and even drugs to peasants below market prices.* The
spontaneous colonies also had several facilities provided
by the Ministry of Health cor private organizations. The
worst area was Chane-Piray, mostly due to poor road con-
ditions, which did not p2rmit ambulance functioning during
the rainy seasons.

e. Previous situation and assets brought to the
colony

when asked about their previous situation before be-
coming colonists, 57 percent considered it fair, only 15
percent good and 27 percent considered their pravious
situation had. These answers can be related to their
reasons for migration. Thirty percent were explicit in
admitting that they migrated because they wanted to im-
prove their economic situation. Thirty-five percent ad-
mitted economic reasons and information about colonization
cpportunities as the motives for migration. Other explan-
ations were the desire to rejoin relatives (3 percent),
the spirit of adventure, and suygestions by friends or

relatives. Thirty percent did not provide any answer.

*Such as Catholic groups attending Km. 73, Santa Ana
and Popoy on Alto Beni., The Committee of United Churches
gives assistance to Piray and the Methodists work in .
Yapacani and in the new San Julian project. '
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It has been stated that the settlers leave their
original communities because of push conditions. Asked
about availability of assets in their places of origin,
256 out of 764 declared to have had a house, cattle, land,
tools or a combination of "assets." Cf those previously
owning land, 27 percent retained it. No question was
asked about the size of these plots, but the issue has
relevance since the colonization schemes supposedly solve
some problems of population pressure in traditional agri-
cultural areas.*

Ownership of land by colonists in traditional areas
may explain some of the lower net farm incomes and the
minimal number of days worked in some colonization areas.
In fact, it is known that a2 relatively large proportion
work in both the traditional and colonization areas.

The colonists bring some of their assets to the new
lands. From the total sample, 30 percent brought some
money, most less than $Bs. 500, the equivalent of
US$ 41.60. A small percentage brought some tools, and
only two colonists said they took some animals to the
colony. The presence of a large number of sheep in Alto

*This is at least a iwo faced problem. On the one
hand, given the relatively good size of plots, colonists
should be encouraged to give up the land they possess in
the traditional areas. O©On the other, the Land Reform Law
(Art. 94) allows the "minifundistas" to apply for land
compensations in colonization areas when the lot granted

to them in expropriated farms is insufficient to provide
a decent income.
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Beni and Yapaéani shows some of .the. additional resources
moved to the colony in following. years.

f. 1Initial difficulties in the colonies

The initial difficulties that the colonists claim in
order of importante are: 1) lack or poor quality of
roads, 47 percent; 2) economic, marketing or lack of money
problems,; 42 percent; 3) health problems, 32 percent;

4) climate problems, .15 percent; 5) lack of potable water,
9 percent; 6) lack of knowledge ‘about the agriculture of
the region, 5 percent. Very few declared not to have some
kind of problem or difficulty. Most current complaints of
colonists to authorities involve roads, health facilities
and schools, ' These needs obviously relate to improving
their economic situation as well as assuring the well-
being of their families.

Such problems forced the colonists to live alone
during the pioneering stage of colonization. Only 34 per-
cent of the families joined the settlers during the first
year of colonization, while more than 50 percent joined
the settler after his first year of permanence in the
colony. Only Piray showed 83 percent of the families
cqming during the first year of settlement, probably be-
cause of its proximity to Montero and Santa Cruz.

g. Learning of agricultural techniques

Despite the fact that the colonists did not assign

great importance to the learning of new agricultural
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techniques in an unfamiliar environment, this seems to be
a problem. The learning of techniqﬁes through the exten-
sion service, as expected, is higher in the oriented
groups of Alto Beni and Chimore. Spontaneous colonists
manifested their learning mostly by previous experience
(52.9 percent). This is consistent with the fact that
they generally work first as laborers in farms of older
settlers before taking over a piece of land for them-
selves,, Neighbors proved to be a good source of infqrma-
tion iﬁ many cases (26.0 percent). One important exémple
of knowledge acquired is'the.adoﬁtion éf cocoa hybrid
seeds and plants by most of Alto Beni settlers, although
they declared not to have received much technical assis-
tance (only 11.3 percent). Experience by local learning
accounted for 10 percent of the knowledge gained.

h. ;Mbbility'in the colonies

At what could be considered the end of the pioneer
stage, the reports on the oriented groups indicate a rate
of desertion as high as 50 percent (ll1l). There are no
reliable estimates about desertion in spontaneocus colo-
nies. This is understandable, given the hardships of this
stace. Yet, at the consolidation stage, the colonies are
also quite mobile in population. With the exception of
the Chapare group, around 20 percent of people stayed
1-5 years in the colony. Around 47 percent remained

6-10 years, 25 percent 11-15 years, and a very low
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percentage more than 15 years. The older grcups are also
understandable, even in the oriented groups, singe the
projects absorbed some of the older truly pioneer sett1ers
in practically all zones. The settlers with the longest
residence were those of the Chapare group.

i. - Adaptation in the colonies and desertion
intentions |

When asked if they had serious adaptatioh problems,
69 percent replied that it was not difficult, while the
remainder said fhey had some difficulties adapting to the
new climatg aﬁd environment. Most of them thoughf that
they liked the colonization area more at the time of the
interview than at the beginning and only 6.percenf ééid
they actﬁally liked the colony less than at the beginning.
Another indicator that they felt better than in their:
original communities is that they thought they ate better
than or the same as they had in their source commuanities,
They do have a more regular and abundant supply of food
throughout the year, as compared to the altiplano rural
areas.*

On an average, 10 percent have intentions to desert
the colony. The largest are the oriented groups of Alto

Beni II (32.9 percent), and Chimore (16.5 percent).

*

Wessel Kelso points out that the knowledge of this
fact may attract additional thousands of peasants from
the poorest areas of the altiplano communities (68, p.210).
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Those who intend to abandon the colonv offered. economic
reasons as explanation (16.4 percent), health problems
(32.8 percent), a bad parcel ofiland (19.4 peréent); and
- difficulties due to climate and lack of adaptation.
Three settlers in Alto Beni and one in Caraﬁavi indicated
the desire. to change occupations. The colonies, as any
other social community, are dynamic groups. Yet the rea-
sons provided for -leaving the colony reflect some of the
common needs which must be overcome to improve thz wel-
fare of the community.

Of thoue who intended to desert, about 50 percent
could be.considered homesick, and wéﬁld like'to.go back
to their.oiiginal communities. 'Neafly 6ne-fourth would
prefer to stay in the same zone or move to another colon-
ization area. Only 17 percent manifested interest in
moving to a city. Of those who wénted a change within a
colonization zone, the main reason was the physical char-
acteristics of the plots.

Iv.1.3.3. Summary. From this background, a descrip-
tion may be compiled of the average colonist in any of
the three regions under study. He was a poor peasant
farmer when he moved from the altiplano or valleys, bring-
ing only a few pesos or a few tools with him. A major
reason for his migration was the scarcity of land, and a
lack of job opportunities outside agriculture. He is now

37 years old, married, with 3.8 members in his family.
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He has minimal reading and writing skills, althcugh he
now speaks Spanish instead of his native Quechua or Ay-
mara. He is very conscious of the value of ecucation and
is sending his children to school either in or outside of
the colony. Occasionally he participates in community
development work, perhaps helping to build a high school
in the colonization area. He is Catholic, although some
of his neighbors are becoming Protestants, His initial,
and in many cases current, difficulties were lack of
roads, money and health facilities. He learned his agri-
cultural techniques from previous work on neighboring
farms, from observing older colonist=s, and sometimes from
government technicians. He has been in the colony for
ten years. An analysis of his accomplishments over these

ten years is one of the general objectives of this study.

Iv.2. Cash, Net Income and Returns to Management, Labor

and Capital

Three forms of income were measured: cash income,
net income, and returns to farm management, labor and
capital. The following is a description of how these
three indicators of performance were measured.

Cash income, measured as total sales minus total
operating costs, excluding depreciation. In an equation

form,
Cash income = Agricultural + Forest + Animal

Sales - Total Cash Costs



87
Cash income provides an important indicator of the market
capability of the settlers. It also offers a good index
of the capability to buy other factors of production be-
sides land.

Net income, defined as total sales plus total home

consumption, minus operating costé including‘depreciation.
Consumption of farm products was valued using equiQalent
prices to those received by sales (opportunity cost). A
straight line depreciation method@ was used by groups of
capital items for four or £five Years of tﬁe'lifé of the
assets, |

Returns to farm management, labor and capital, mea-

sured as total sales plus total home consumption, minus
operating costs (or net incomé plus depreciation). The
figures obtained for'these forms of income are summarized
in Table 1IV.2.1,

It may he observed that in all three measures of
income the mean for spontaneous groups is about 80 per-
cent above thac of the oriented groups. Because of this,
in the remaining analysis, only net income will be used
as an estimator of income. The direction of the differ-
ence and the proportions are similar for the other two
estimates.

A full description of sales, consumption and costs
of production, per system and zone, is provided in Table

Iv.2.2. This table is illuminating in the following
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TABLE 1IV.2.1. AVERAGE CASH INCOME, NET INCOME AND RETURNS
TO MANAGEMENT, LABOR AND CAPITAL PER
HOUSEHOLD IN COLONIZATION ZONES, 1973. $Bs.

Returns to

Management,
Labor, and
~Cash Income Net Income Capital
Zones . $Bs $Bs $Bs
Spontaneous
Chapare 6087.6 8114.0 8954.1
Caranavi ' 2454.1 3313.0 4031.4
Chane-Piray 6932.9 12322.0 13264.6
Mean Group 4730.6 7200.0 8016.1
Oriented
Chimore 2873.2 4881.0 5446 .4
Alto Beni - . 2009.0 3671.0 ~ 4425.9
Yapacani . 2926.0 3559.0 4327.3
Mean Group 2488.9 3954.0 | 4663.3
Sample Mgan 3581.5 5335.9 6297 .4

a) Forest product sales are almost negligible. 1In
fact, colonists make very little use of their for-
ests, except for the sale of a few logs and firewood.
b) Crop sales and consumption account for a large
proportion of gross value product (72.4 percent).

It is particularly high for Chapare (91.3 percent)
because of coca production, and for Caranavi. (82,3
percent) because of coffee production. Chane-Piray
is also high (86.7 percent) because of sugar cane

and rice sales. Diversification is noticed with



TABLE 1IVv.2.2.

SALES, CONSUMPTION, COSTS AND AVERAGE FARM INCOME

BY ZONES AND SYSTEMS, 1973, $Bs
Spontaneous Mean Oriented Mean
Cha- Cara- Chane- S Chi- Alto Yapa-~ o
Description pare navi Piray more Beni cani
Sales & Ccnsumption
1l .Forest products .0 15,03 0.0 23.4 5.9 44 .6 21.3
2.Crops sales 9380.0 3788.0 11789.0 76G7.0 4465.0 3011.1 2769.0 3321.0
3.Animal sales 221.8 230.8 1823.3 701.3 233.6 558.7 1554.6 751.¢
4 .Total sales 2602.0 4033.9 13682.4 8314.8 4722.0 3575.6 4369.0 4094.0
5.Agric. cons. 2010.8 830.3 5580.6 2507.3 1951.7 @ 1191.9 580.4 1218.4
6.Anim. cons.? 855.7 746 .9 751.1 778.1 621.5 1224.8 820.9 955.7
7.Total cons. 2866.5 1577.3 6331.7 3285.5 2573.2 2416.8 1401.3 2174 .4
8.Gross value 12468.6 5611.2 20014.1 11600.3 7295.3 5992.7 5770.0 6268.8
Costs
9.Annual crops 395.9 148.5 4641.7 1495.0 1091.7 736.8 1220.2 963.6
10.0ther crops 104.8 426.5 .0 216.4 104.8 141.1 .9 92.6
11l .Perm. crops 2917.5 677.1 1773.5 1607.1 125.4 296.9 0.0 169.7
12.2Animal raising 1.6 €0.3 100.0 55.4 386.0 177.9 206.0 239.7
13 .Financial 94 .7 267.3 234.3 210.3 140.9 214.3 15.7 139.9
14 .Depreciation 840.3 718.5 942.8 815.9 565.9 755.0 768.6 707.7
15.Total costs 4355.0 2298.0 7692.0 4400.0 2415.0 2321.9 2211.0 2315.0
16 .Net income 8110.0 3313.0 12322.0 7200.0 4881.0 3671.0 3559.0 3954.0
Notes: (4) = (L + 2 + 3); (7) = (5 + 6); (8) = (4 + 7); (15) (9 + 10 + 11 + 12 +
13 + 14); (16) = (8 - 15).
* .

Source : Home consumption of agricultural and animal products.
Source: Sample data.

68
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larger sales of animal production in Yapacani (35.6

percent of total sales). In absolute value, Chane-

Piray also has high animal sales.

c).On the cost side, animal raising costs on an aver-

age ccmprise a very small proportion of total costs,

due to the home consumption orientation of animal

production. |

It is also of interest to observe the settlers' mar-
ket participation as shown by the number of households
selling a particular product (see Table 1IV,2.3). The
Chapare group largely sold rice (55 percent), coca (97
percent), and bananas (48 percent). Caranavi cleafly
depends heavily on coffee (73 percent), bananas, and other
plantation crops--citruses and avocados (71 percent).
Chane—Piray markets mainly rice (§4 percent) and a small
group also markets sugar cane (21 percent). This is a
very important crop for the colony, although transporta-
tion problems limit the crop to areas closer to the paved
Montero-Mineros road,* Corn is another important crop in
this colony. Chimore largely produces rice (96 percent)
and bananas (56 percent). Alto Beni is mainly a cocoa
producer (61 percent), with increasing numbers of settlers

having young trees, which wiil increase cocoa production

*

Royden and "ennergren discuss the intensity of land
use and patterns of production in relation to distance to
main road in Chane-Piray (55 p. 59 and Table 14).



TABLE IV.2.3.

*
SETTLER'S MARKET PARTICIPATION IN CRCPS AND ANIMAL PRODUCTION

Spontaneous Total Oriented Total
Type of Sales 2 Cha- 2 Cara- 2 Chane- S 2 Chi- 2 Alto 2 Yapa- ©
pare navi Piray more Beni cani

Forest products 0 2 0 2 7 5 10 22
Annual crops

-Rice 53 17 93 163 91 146 60 297
~Corn 13 91 81 185 11 28 0 39
-Other 0 2 7 9 3 2 0o 5
Permanent crops

-Coca 93 - - 93 - - - -
-Cocoa - - - - - 104 - 104
~Coffee - 111 - 111 - - - -
~Sugar cane 0 0 21 21 0 0 o 0
~Bananas 46 92 30 168 53 35 i1 99
~Cther 89 93 4 186 1 35 13 49
Animal products

-Cattle - - - 0 1 5 1 -
-Hogs 6 8 1 15 4 15 1 20
-Poultry 55 47 57 159 38 70 53 161
~Sheep - - - 0 - 4 - 4
Number of settlers 96 153 99 348 95 169 102 366

*

Measured as number

Source: Sample data.

of settlers reporting sales,

16
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in the future. Bananas and other pefmanenf crops are also
increasing in sales, although they presently have only a
small share of the market (21 percent). Yapacani markets
mostly rice (59 percent of producers). In terms of animal
products, while herds are starting to build up in Alto
Beni and Yapacani, sales are still low. Hogs and poultry
sales are clearly by-products of mostly home oriented
production,

Economic performance of spontaneous and oriented

—— e—

colonies

Two aspects deserve consideration in evaiuating the
performance of both groups. The first is income level,
which is felated to distribution; the second,:hbw income

levels compare with national averages.

1) Income levels. Considering 1l classes of income
level, the findings were the followipg: '
a) 10 percent of the sample had negative net farm
incohes (see Table IV.2.4, A and B). The worst off
were Yapacani (23 percent) and Caranavi (16 percent).
For the Yapacani group, these negative incomes may
be attributed to market difficulties, because of
poor road conditions in a large proportion of sec-
tors within the colony. Caranavi had negative in-
comes, probably because of poor yields in some sec-
tors and production losses because of lack of market-

ing. Alto Beni II also had a large proportion of



TABLE IV.2.4.A. RANGES OF NET FARM INCOMES IN $Bs. PER ZONE, SPONTANEQUS COLONIES, 1973
Chapare Cararnavi ‘Chane-Piray %
Mean Mean Mean Mean Part. Acc. Acc.,

Classes $Bs. Freq. $Bs, Freqg. $Bs. Freq. Group Freq. Freq. Freq.
C and less -5.7 1 ~692.8 25 -1431.0 4 -768.3 30 30 8.6
1-1000 336.0 4 462 .4 29 464 ,5 2 448.1 35 65 18.7
1001-2000 1446 .6 5 1417 .6 1¢ 1732.4 4 1471.3 28 93 26,7
1201-4000 2905.8 17 3072.8 23 2800.3 8 2968.2 48 141 40.5
4001-6000 5015.2 14 5008.1 27 4737.1 12 4948.6 53 194 55.7
6001-8000 7077.7 16 6846.0 16 7823.2 15 7000.6 a7 241 69,2
8001-

10,000 9081.1 12 8609.2 7 8913.3 9 8909.2 28 269 77.3
10,001~ v

12,000 10531.0 6 10500.8 3 11036.1 8 10763.4 17 286 82.2
12,001-

15,000 13596.3 9 13363.0 2 13962.1 16 13795.7 27 313 89.9
15,001- ‘ ’

20,000 17047.8 7 0 0 1701s5.1 13 17026.5 20 333 95,7
More than : ' o '

20,000 24707 .3 5 24957.7 2 52391.8 8 39172.5 15 348 100.0
Mean zone 8114.0 3313.0 12322.0 7200

Source:

Sample data.

£6



TABLE IV.2.4.B. RANGES OF NET FARM INCOMES IN $Bs. PER ZONE, ORIENTED COLONIES, 1973

. . . . %
Chimore Alto Beni I Alto Beni II Yapacani Mean Part. Acc. acc.

Classes $Bs. Freqg. $Bs. Freqg. $Bs. Freg. $Bs. Freq. o) Freq. Freqg. Freq.

0 and '

less -1800.0 2 -2324.0 1 -960.2 16 -1077.9 24 -1054.8 43 43 11.7
1-1000 581.4 8 0 0 526.2 25 582.0 14 552.1 47 90 24.6
1001~ )
2000 1612.1 15 1341.6 5 1474 .8 24 1426.6 13 1488.3 57 147 40.2
2001- . )
4000 2884 ,5 25 2706.1 10 2920.7 28 3016.8 15 2900.1 78 225 6l1l.5
-6000 4979.1 15 4651.0 5 4950.,5 20 4728.3 12 4878.7 52 277 75.7
-8000 7112.2 14 6721.3 g9 6740.2 5 6726.8 9 5170.4 27 314 85.8
-10000 8543 .5 4 8849.7 6 8775.1 3 8924.0 3 ‘ 8773.1 16 330 90.2
-12000 10783.7 7 11360.0 1l 10141.2 .2 10866.7 2 10738.5 12 342 23.4
-15000 12934.6 2 13271.5 3 12207.0 1l 13411.7 5 13177.3 11 353 96.4
-ZOQOO 16834.0 2 15583.4 3 16346.5 1 16811.9 5 16438.6 11 364 99,4
Greater

than . )

20000 21047.5 1 31320.5 1l 0 0 0 0 28683.5 2 366 100.0
Mean

zone 4881.0 6762.0 2583.0 3559.0 3954.0 366

Source: Sample data.

143
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negative income (13 percent) which again may be attri-
buted to difficulties in marketing because of lack of
roads or high transportation costs. In fact, produc-
tion losees in all regions are very high. Losses
occur in the form of unharvested products, mainly
fruits, and in storage, because of rcad transporta-
tion difficulties. In addition, storage of grains
is very primitive and this adds to losses because of
rat and insect damage.*

In Alto Beni, sectors like Sararia-Mayaya were
isolated during most of the rainy season due to the
lack of a bridge over the Suapi River (causing prob-
lems to about 400 households) and poor maintenance
of feeder roads. Remolinos, San Antonio, and Nueva
California depend basically on boat transportation
by the Alto Peni River up to Puerto Linares. This
implies high transportation costs (about $Bs. 4.30
ton/km, compared to $Bs. .99 ton/km for truck trans-
portation between La Paz and Caranavi). In Chimore,
most of the feeder roads were in poor condition,
without bridges and with impassable roads during the
rainy season. In Yapacani, most of the settlers in

Faja Norte (North Belt) and those beyond 35 km of

%

Losses of production because of lack of harvest may
be as high as 50 percent in fruits. Incapability to har-
vest and storage losses are about 10 percent in rice.
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Yapacani-Puerto Grether, Chorolque, Chore, and Buen
Retiro also had very bad roads durihg the rainy
season.

The surveyed Caranavi group had no serious road
problems, but had few trucks going into the area.
This situation was created by the truck union, which
did not permit new truckers to work in the area.

The Chapare group had no serious marketing problems
except for considerable seasonal variations in coca
prices (34, 35). Piray settlers had impassable main
and feeder roads during the full rainy season and
were collecting money to buy their own equipnient to
maintain their roads. In addition, heavy log trans-
porting trucks and absence of gravel on the surface
led to very poor road conditions. Thus, transporta-
tion costs were very high.

Clearly, the very poor condition of roads in most
of the oriented colonies is one of the basic prob-
lems _.hat seriously affects the low levels of income.
This also applies to the Piray colony, although in
this case, high yields in rice and sugar cane help
to provide higher returns and incomes.

*
Royden and Wennergren report costs of transportation

for sugar cane for Chane-Piray as percentage of price re-
ceived in mill, as high as 38, 50 and 65 percent depending
on farm location. For rice, from 6 up to 12 percent

(55, pp. 38-40).
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b) Eleven percent had incomes above 0 and below
$Bs 1000, 12 percent between $Bs 1000 to 2000, 18
percent between $Bs 2001 to 4000, and 15 percent be-
tween $Bs 5001 and 6000 (US$ 200 to 300). The five
previous groups account for 66 percent of the sample.
All of them may be considered strictly subsistence
farmers.

In terms of total income participation, the
spontaneous sub-group (194 out of 348) made 17.5
percent of the total income in the sample, and the
oriented sub-group (277 of 366) made 37.7 percent of
total income.

c) Of those in the upper clastes, 12 percent made a
net income between $ﬁs 6001 and 8000, 6 percent be-
tween $Bs 8001 and 10,000, 4 percent between $Bs
10,001 and 12,000, 5 percent between $Bs 12,001 and
15,000, 4 percent between $Bs 15,001 and 20,000, and
only 2 percent made an income above $Bs 20,000, with
a mean of $Bs 37,938 (US$ 1,897). It is interesting
to note that in the sportaneous group, 35 settlers
out of 348 in the classes with incomes above $Bs
15,000 obtained 37.2 percent of the total income.

In the oriented colonies, only 13 out of 366 obtained

*
1l6.1 percent of the total income in the sample.

*
Total income generated in the spontaneous group was
$Bs 2,505,650.0; in the oriented group, $Bs 1,447,005.0



98
These results show that, depending upon certain con-
ditions, settlers may attain incomes above mere subsis-
tence. Higher incomes may allow these areas to develop
faster and allow colonists to attain better standards of
living.

2) Farm incomes compared to national rural incomes.

As stated, one of the objectives of this research has been
the assessment of colonization in relation to income lev-
els of the rest of the rural sector. This will be done in
the following section.

The average national income per capita in the rural
sector in 1972 was estimated at US$ 44 (64). Assuming a
2 percent increase for 1973, it would be US$ 45 or $Bs
4320 for a 4.8 member family (the average family size
found in the sample).* Taking this figure as a break-even
point, the results are the following (see table, p. 99).

In the spontaneous group, 57 percent of the house-
holds were above the national per capita income.. This
would indicate a good performance of settlers in the sub-
tropical lands of Bolivia, confirming the findings of
other researchers that peasants éttain higher incomes in
the lowlands (28, 68).

In the spontaneous group, 91.6 percent of the total

*The World Bank suggests that an annual p.c. income
equivalent to US$ 50 or less zould be adjusted as an
arbitrary standard to determine the absolute level of
poverty (33, p. 4).
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Spontaneous Oriented_ Total
Average Average Average
Net Farm Net Farm Net Farm
Income Income Incom2 Income
Class $Bs Freq. $Bs Freq. $Bs Freq.
0 & less ~-768,3 30 -1054.8 43 -937.1 73
0-4320 1957.6 119 1994 .4 194 1980.4 313
Greater
than
4320 11536.4 199 8569.4 129 10369.5 328
TOTAL 7200.0 348 3954.0 366 5536.0 714

income was obtained by the class above $Bs 4320; in the
oriented group, 76.3 percent of the total income was ob-

tained by this class.

IV.3. Reqgression Analvsis

IV.3.1l. Economic differences between systems

A regression equation; with a 0-1 dummy variable, was
used to test the general hypothesis of whether or not
there are significant differences in the income levels of
both groups. The average net farm income obtained in 1973
was used as the dependent variable.* In this type of
equation, the constant is the mean of net farm income in
an oriented or spontaneous group whenever the "1 dummy"”

is selected. The regression coefficient and sign of the

*
Net farm income = sales + consumption - tctal
operating costs
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dummy variable is the amount by which the mean farm income
for the base variable differs from the constant.

The results of the regression are the following{‘

(3.1.1) Y, = 3954 + 3247 X,
( 448) ( 642)
Where:
¥, = net farm income;
Xl = 1 for spontaneous colonies and 0 otherwise.

As usual, the numbers between parenthesas correspond to
the standard error of the regression coer .cients, This
convention will be used throughout.

The equation expresses the fact that the average net
farm income for the oriented colonists was $Bs 3954 in
1973, while the average ret farm income for spontaneous
colonies was $Bs 7200 in the same year. The coefficient
showing this difference was significant at a 99.99 proba-
bility level for 1 and 712 degrees of freedom. The coef-
ficient of determination (R2) was equal to .0347.

This would appear to lead to the conclusion that
spontaneous colonists are better off in economic terms
than oriented ones., Another interpretation would be that
the variable systems lead to statistically significant
differences in income. These results support the conclu-
sions found in the literature which compares both systems.
This is that the oriented groups, because of the paternal-

istic behavior of the official institutions, experience a
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weakening of initiative, and, in the long run, worse eco-
nomic conditions. The wvalue of R2, however, provides an
important warning in this case. The type of colony ex-
plains only about 3 percent of the income variation. The
unexplained portion is large becausz several other factors
are assumed to be constant. The level of income attained
would be better explained or predicted by the inclusion
of other factors in the equation in order to decrease the
unexplained variation. This will be done in the following

sections.

IV.3.2. Regional differences in income

In the theoretical framework, the need to qualify
the general hypothesis has been stated. One of these
qualifications is to observe regional differences. 2as
noted, regional differences determine varied patterns of
production, and even different yields in the same crops,
which help to explain variations in output and income.
To measure the magnitude and direction of these differ-

ences, the following equation was estimated:

(3.1.2) Yy = 7875 - 1369 X, - 4374 X2
( 601) ( 861) ( 766)
Where:
¥, = net farm income; '
Xl = 1 for Chapare-Chimore and 0 otherwise;
X, = 1 for Caranavi-Alto Beni and 0 otherwise.
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Yapacani-Chane-Piray was the excluded, or base, re-
gion.* The R% was equal to .0482. The equation indicates
that the average net farm income for the Yapacani-Chane-
Piray group was $Bs 7875, $Bs 6506 in Chapare-Chimore, and
only $Bs 3501 in the Caranavi-Alto Beni group. The coef-
ficients were statistically different from zero at a 99.99
percent probability level for 2 and 711 degrees of free-
dom,

Using equation 3.1,2 as n indicator of the differ-
ences in income among regions, one would conclude that
colonies in the Santa Cruz area are better off than those
of Cochabamaa (21 percent higher average income), and
that the Chapare colonists obtain higher incomes than
their counterparts in Caranavi-Alto Beni (86 percent
higher incomes). These differences are not unexpected,
given the quick pace of development in the Santa Cruz
area, the high value coca crops in the Chapare, the
poorer yields in annual crops of Caranavi and the current
market problems of Alto Beni. Still, regional differences

are associated with only 4.8 percent of variance in the

*
Taking Caranavi-Alto Beni as the excluded region
providod the following equation:

Yl = 3501 + 3005 Chachire + 4374 Yappire

( 975) ( 778) ( 766)

which is essentially the same result.



103
income levels of the groups. Thus, other variable ‘must
be inserted in the model to provide a better explanation
of income variations.

Iv.3.3. Differences among zones

Using dummies to identify the variations in net farm
income between zones, the estimated equation was the fol-
lowing:

(3.1.3)

Y, = 12322 - 4208X, - 7441X_ - 9009X. - 8763X, - 8651X

1 1 2 3 4 5
( 828) (1170)  (1173)  (1053)  (1152)  (1034)

Where:
Y1 = net farm income;
X, = 1 for Chapare zone and 0 otherwise;
X2 = 1 for Chimore zone and 0 otherwise;
Xy = 1 for Caranavi zone and 0 otherwise;
X, = 1 for Yapacani zone and OAotherwise;
Xg = 1 for ABeni zone and 0 otherwise.

The excluded variable and base for comparison is Chane-
Piray. The R? for the group was ,129., The F ratio was
20.93 with 5 and 708 degrees of freedom, while the level
of significance for this ratio is equal to .000. The
five coefficients were significant at a 99.99 probability
level. As in the previous case, this equation means that
the average net farm income for Chane-~Piray is equal to

the constant value. The average income in Chimore is
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thus given by:
12322 - 7441 = 4881

The average farm income for the other zones is calculated
similarly.

Iv.3.4. Summary

The previous analysis may be summarized in a table,
showing the differences in average net farm income in re-

lation to systems, regions and zones (see Table IV.3.1l).

TABLE IV.3.1. AVERAGE NET FARM INCOME OF SETTLERS, BY
SYSTEMS, REGIONS AND ZONES, 1973. $Bs

_ Regions
Chimore- Alto Beni- Yapacani- Average
System Chapare Caranavi Piray System
Oriented 4881 3671 3559 3954
Spontaneous 8114 3313 12322 7200
Average region 6506 3501 7875 $=5536

Source: Equations 3.1.1, 3.1.2., and 3.1.3.

y = sample average

In short, this table and its underlying equations
indicate that differences between systems are statisti-
cally significant. In fact, an average spontaneous set-
tler got 82 percent higher income than an oriented one.
Differences between regions are also statistically sig-

nificant, but at the zone level the differences in



1los
average farm income between Caranavi.and Alto Beni are not
statistically significant. This apparent inconsistency
will be discussed in Chapter VI.

Iv.3.5. Sociological variables

Iv.3.5.1. QOrigin. Since origin involves differences
in background and experience, the inclusion of this var-
iable in the analysis may shed light on the differences in
the level of net farm income. Treating origin as a dummy
variable, the following equation was estimated:

Y = 8633 - 4185 X, - 3362 X

1 2
( 763) ( 904) ( 924)
Where:

= net farm income:;

Y
xl altiplano;
X

5 valleys.

The excluded variable was origin in the city and origin
in the same zéner The R? for the group was .029, The
F ratio was 10.88 with 2 and 711 degrees of freedom.
The group of variables was significant at a 99.9 proba-
bility level. This equation indicates that colonists who
were former city dwellers or from the same zone attain
significantly higher incomes than those coming from the
altiplano and valleys.

These results will also be analyzed at the zone

level.
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IV.3.5.2. Education.. As mentioned, settlers are a
privileged group in terms of literacy rates, although
there is no large group in the sample with .a high educa-
tional level. At the,samg time, education is a good
proxy for management ability. Using dummy variables to
relate education and income levels, the following equation
was obtained:

Y = 5072 - 2823 X, + 1514 X

1 2
Where:
Y = net farm income:;
X, = high education (technical school or uni-

versity level);
X, = low level (above the third grade of

primary school and high school).
The base variable in this case is either no education at
all, or third grade level. The RZ was very low, equal to
.008. The overall level of significance fo; the gfoup of
variables was .057, with Xl not statistically significant
and X2 significant for a probability level of .03. These
results can be better cobserved by tabular analysis (see
Table IV.3.2).

Again, those with low or very low levels of educa-

tion do not show statistically significant differences,
and those with high education show the lowest average

farm income. These results would appear to contradict
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TABLE 1IV.3.2. AVERAGE NET FARM INCOME ($Bs) IN RELATION
TO SYSTEMS AND EDUCATIONAL LEVEL

Level of Education

Very Low Mean
System High Low or No System
Spontaneous 706.5 9569.6 6396.3 7258
Oriented 2865,7 4441.9 3606.9 3909
Mean for |
Education 2248.8 6585.8 5073.5 5543
std. dev. (3056.9) (13142.2) (5383.6)

Chi square = 7.25 with 2 df. Prob (C%2 7.25) = .0266.

the vast literature indicating the importance of educa-
tion in explaining differences in income (40). The
answer, however, makes sense for the sample. First,
there are only 7 observations for those with high educa-
tion (232 for low and 466 for very low). This small
group, because of their level of education, may be de-~
claring lower incomes because of a fear of increased
taxes. Another possible explanation is that the mea-
sured income corresponds to net farm income. Empirical
observation of these colonists shows that the best edu-
cated tend to be involved in other activities, such as
manager of local coops or union leaders. Income from
other sources becomes more important and the parcel of

land is neglected. For the remainder, the level is so
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low that it makes little difference in technical know-
ledge. In addition, tﬁe’extension service is so weak for
both groups that again education is not a relevant factor
in income differences.

IV.3.5.3. Lanquage. Language may constitute a bar-
rier and consequently a handicap for marketing operations.
It is 2l=0 related to differences in ethnic background and
origin, which may help to explain differences in success,

Using dummy variables once more, the estimated equa-
tion was the following:

Y = 5839.5 - 3032.5 X, - 410.4 X

1 2
( 370.7) (1209.6) (918.5)
Where:

Y = net farm income:

>
]

1 1 for Aymara and 0 if otherwise;

1l for Quechua and 0 if otherwise.

by
it

The excluded language gioup was Spanish. The equation in-
dicates that the Spanish speaking colonists got an average
income of $Bs 5839.5. Those speaking Quechua showed no
statistically significant differences in income compared
tc this average, but the Aymara speaking group would ap-
pear to be worse off than the other two. This fact can

be related to two aspects. First, the Aymara speaking
group are altiplano people, most of them migrate to Cara-

navi-Alto Beni, and they are the least experienced group
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in tropical agriculture.v Second, the Caranavi-Alto Beni
group is, on an average, attaining lower incomes than the
other two regions. o

The sfatistics provide an F ratio of 3.15 for 2 and
7ll'degrees of freedom with a significance level of ,0434.
The group of variables is statistically significant; how-

ever, the R2

of .009 is very low, providing_less than 1%
of response in'fhe depeﬁdent variable,

Iv.3.5.4. Age. The age'of the operator of the farm
may be an important element in‘explaining'incomes attained,
Younger,people‘may endure a more hostile physical envir-
onment and longer hours of physical work. For both ori-
ented and spontaneous groups, the answer seems to confirm
these assumptions, as shown by Table 1v.3.3

With 714 observations, the distribution of ages for
both groups was *he following: 32 percent less than 30,
34 percent between 30+ and 40, 20 percent between 40+ and
50, 12 percent between 50+ and 60, and two percent greater
than 60 years of age., The results would appear to indi-
cate that incomes attained are higher for those below

fifty yéars, with peaks reached between 40 and 50 yearé

*
of age. They start to decrease after an age of 50 years.

%*

Kelso Wessel found the highest average farm earn-
ings between 32-38 years for spontaneous and between
39-45 years of age for oriented., To a certain extent,
these conclusions are similar (68, p. 165).
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TABLE IV.3.3. AVERAGE NET FARM INCOMES PER HOUSEHOLD
IN RELATION TO AGE AND SYSTEMS. $Bs.

Age Classes

Greater Aver-
' : Less 30+ to 40+ to 50+ to than age
System than 30 40 50 60 60 System

Spontan-
eous 7703.5 6701.1 8880.0 5369.6 5225.3 7200.1

Orien- ' o _ ,
ted 3576.1 4031.1 5144.8 2894.7 375.1 3953.6
Average A _—
Age ' ¥ =

Class 5595.1 5110.2 6999.2 4554.3 3513.5 5535.9

Chi square = 19.86 with 4 4.f.
Prob (C2 6.7 19.86) = ,0005.

IV.3.5.5. Length of time in the colony. Although

this is not properly speaking a sociologicalyvariable, for
the sake éf convenience it will be discussed here,

The length of time in the colony has to do with agri-
cultural knowhow, and gradual development of the farm. On
the other hand, with the passing of years, as previously
discussed, the plot of land may deteriorate due to the use
of inadequate management and ecological conditions. Ac-

" quisition of knowhow may lead to higher incomes and deter-
ioration of land to lower incomes. Both aspects are re-
flected in the variable length. The estimated equation

was the following:
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Y = 6991 - 2935.X; - 110L'X, - 1734 X,
( 960) (1232) (1073)  (1165)
Vhere: |

net farm income:

<
]

1l for first five years of residence in

<
[
]

the colony and 0 otherwise:

4]
]

l for six to ten years of residence in
the cblony and 0 otherwise;

1 for eleven to fifteen years in the

>
w
]

cdlbny ahd 0 otherwise.
The analysis of variance for the group of variables pro-
vided an F ratio equal to 2.23 with 3 and 710 d.f. The
significance level of the F ratio was .083; this is not
highly significant. The base variable was a residence of
more than 15 years in the'colony. The equation states
that this group obtained én average farm income of
$Bs 6991, which is higher than the rest of the groups.
The individual coefficients indicate that the only group
which is statistically significant below the average of
the fifteen to twenty year group is the one which has
less than 5 years of residence in the colony. The t
value was -2.38 for 710 d.f. with a significance level
equal to .0175. In general, it could be stated that in-
comes increase with longer residence in the colony.
Further implications of this finding will be discussed

in Chapter VI,
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Similar results were obtained with the tabular
analysis which will not be presented here to avoid unnec-
essary repetition.

IvVv.3.6. Multiple reqression models

Several models were tested. The eqqations discussed
in this section correspond to the whole sample (coloniza-
tion problem) and to the zones (geogfaphical and regional
effects isolated). They were selected using the metho-
dology discuésed.in Chapter III,

The variable names and units used were the following:

Yl = netinc = net farm inqome, $B§
'Y2: = retmgtlbhé ;etg;n§‘to farm, management{,labor
and capital, $Bs
Y3 = cashinc = cash income, $Bs
Xl = district = 10 for Chapare
11 for Chimore
12 for Alto Beni I
13 for Alto Beni II
14 for Caranavi
15 for Yapacani
16 for Chane-Piray
X2 = farmsize = farm size, Has.
X3 = citrshas = citrus, cultivated Ha.
X4 = avocahas = avocados, cultivated Ha,
X5 = bananhas - bananas, cultivated Ha.
X, = cocoahas = cocoa, cultivated Ha.
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ricehas = rice, cultivated Ha.

cornhas = corn, cultivated Ha.
otcrohas = other annual crops, cultivated Ha.

pastuhas = pastures, cultivated Ha.

‘houimpvm = expenditures in house and

improvements, $Bs
hogsvalu = hogs inventory .alue, $Bs
pouitval = poultry inventory value, $Bs
cattlval = cattle inventory value, $Bs
otassval = other assets, $Bs
toolsval = tools inventory value, $Bs
annolbr = annual crops family labor, man-days
annhlbr = annual crops hired labor, man-days
anpeslbr = annual crops hired labor, $Bs
tranéexp = ‘annual crops marketing costs, $Bs
planhlbr = plantations hired labor, man-days
pléolbr = plantations family labor, man-days

plpeslbr = plantations hired labor, $Bs

tothlbrd = total hired labor, man-days

totowlbr total family labor, man-days

totlabrd = total hired and family labor,

man-days

plantpur = variable expenditures in planta-
tions, $Bs

anraicos = variable expenditures in animal

raising, $Bs
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otinput = variable expenditures in other
crops, $Bs
credits = credit amortizations, $Bs

famsize = family size, number of family

members
age = age of head of household, years

education = education, coded in seven classes

systemsd systems, 1 = spontaneous group
and 0 if otherwise
Chachire = 1 if Chapare-Chimore region, and

‘0 if otherwise

Carabnre = 1 if Caranavi-Alto Beni region,

and 0 if otherwise
Yappire = 1 if Piray-Yapacani region, and

0 if otherwise
Chapare = 1 if Chapare zone and 0 if otherwise
Chimore = 1 if Chimore zone and 0 if .otherwise
Caranavi = 1 if Caranavi zone and 0 if

otherwise

Yapacani = 1 if Yapacani zone and 0 if

otherwise
ABeni = 1 if Alto Beni zone and 0 if otherwise
Piray = 1 if Chane-Piray zone and 0 if

otherwise
Altiplan = 1 if Altiplano origin and 0 if

otherwise


http:otherwi.se

Qe

Valleys = 1 if valleys origin and 0 if
otherwise

City = 1 if city origin and 0 if otherwise

highed = 1 if high educa%tion (technical school
or university level) and 0 if
otherwise

lowed = 1 if low education (above third grade

of primary and high. school) and 0 if

otherwise

~Spanish = 1 if Spanish speaking group and

0 if otherwise

Aymara = 1 if Aymara speaking group and O if
otherwise

Quechua = 1 if Quechua speaking group and

0 if otherwise

FRSFIVYS 1l if less than five years of resi-
dence in the colony and 0 if
otherwise

SIXTENYS

1l if between 6 and 10 years of
residence in the colony and 0 if

otherwise

ELEFIFYS 1l if 11 to 15 years of residence in

the colony and 0 if otherwise

The aggregate model

The selected equation is the one presented in Table
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Iv.3.4. The coefficient of determination for the group of
variables is .769, indicating that the variables in the
model explain 76.9 percent of the total response in in-
come. The only independent variable which is not an in-
vestment or production factor is the variable systems.
Other variables such as age, length, education and origin
were deleted as part of the selection procedure. Assign-
ing a significance level of ten percent, the other vari-~
ables did not offer statistically significant coeffi-
cients.* This will become obvious when discussing these
variables at the zone level. A possible explanation for
this result would seem to be the. fact that some of these
variables, when counsidered individually, show statistical
significance for very specific areas, but their effect is
diminished when other variables are added. Possibly,
given the practical homogeneity of the social groups and
the predominantly labor intensive, low level of tech-
nology, the dominant variables are precisely the amount
of cultivated land, the availability of labor and the
level of investment in the form of animals, and variable
expenditures.

The coefficient for the variable systems is highly

significant at less than 1 percent. The general

*
All the sociological and some factors of produc-
tion variables.



TABLE 1IV.3.4.

REGRESSION MODEi: FOR COLONIZATION, 1973
DEPENDENT VARIABLE = NET FARM INCOME IN $Bs

Standard
Error of Partial T Value
1 Regression Regression Correlation with Significance

Variable Coefficient Coefficient Coefficient 698 d4.f. Level
Constant ~1369.6673 312.9736 -.1€e3 -4,3763 .0000%*
Bananhas 995.6451 156.5432 «234 6.3601 .0000**
Ricehas 1365.4000 113.8675 .413 11.9911 -0000*#*
Cornhas 558.4300 159.,5171 .131 3.5C07 .0005%*
Ctcrohas 2956.6302 383.5095 - .284 7.8137 .0000*%*
Hogsvalu .2747 .1346 .077 2.0404 -0417*
Poultval 2.6287 .2802 .335 9.3789 -0000**
Cattlval .0621 .0236 .099 2.6238 .0089%*
Otassval -+.1575 .0681 -.087 -2.3117 .0211%*
Annpeslb -1.,2642 .1875 -.247 -6.7425 .0000%**
Planhlbr 29.341i4 2.8203 .365 10.4036 «0000*%
Planpeslb -1.,5243 - .2433 —-e231 -6.2643 .0000**
Plantpur .8791 .3044 .109 2.8876 .0040*%
Anraicos -.5339 «2006 -.100 ~2.6606 .0080**
Ctinput 3.861% 5996 «237 6.4393 .0000%*
Systemsd 1128.8596 406.7133 .104 2.7755 .0057%**

F ratio = 155.60 with 15 and 698 4d.f.

Significance level of F ratio = .0000

Standard error of estimate = 4228,3108

Coefficient of determination R2 = .7698
Notes:

Full names of variablies are given on pp. 112-115, -
*Level of significance 0 ¢p . .05. =

**Level of significance 0 <p ¢.0l.
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hypothesis that spontaneous colonists achieve better eco-
nomic results than the oriented ones should not be re-
jected.

The expected signs for the other regression coeffi-
cients are positive. The regression coefficients, in a
linear model, show the amount of change thaf should be ex-
pected in the value of the dependent variable, when a one-
unit change is introduced in a particﬁlar variable, and
keeping‘other factors constant. Thus, putting under cul-
tivatibn one additional Ha. with rice, ceteris paribus,
should create an increase in income of $Bs 1365g40. The
magnitude of the culfivated land coefficients make sense
with empifical observation.

The sign and magnitude of the coefficient of the
variable hired labor for plantations also make sense. The
marginal value product is $Bs 29,34 for one additional
labor day. It has been shown (Table IV.1.5) that the

average wage paid fluctuated between $Bs 10 and 32. Set-

tlers have been paying wages according to marginal

*
Example: taking rice cultivation in Alto Beni,
the following estimate could be given:

1 Ha. = 35 qq rice x $Bs 51/qq = 1785
Minus average cost 40% = _714
Expected earnings $Bs = 1071/Ha.

Of course, variations in vield and prices among the zones
explain the difference with the coefficient.



TABLE IV.3.5. CCRRELATION MATRIX POR VARIABLES USED IN COLCNIZATION AGGREGATE MODEL

Tarar s 7 8 s 12 13 14 15 . 9 2l 23 2s 27 28 29 34 4

Bananhas 1.000 i

Ricehas +268 1,000

Corrnhas «234 698 1.000

Cterchas 441 418 415 1.000

Aogsvalu «274 401 «309 .221 1.000

Poultval .189 <191 .200 206 175 1.000

Cattlval .000 050 .028 .070 .029 163 1,000

Crasaval 033 +006 065 011 .028 069 077 1.000 ..

Anrhlbr <123 +760 .502 261 +326 .180 .050 .03s 1.000 3

Anpesldb .108 +804 546 +277 347 .168 .024 .027 +930 1.000 -

Planhlbr «275 .016 .08s «279 063 «079 ..009 -.012 067 035 1.000

Planpesld «36S 076 135 «345 «155 .119 .016 .000 146 127 922 1.000 3

?lantpur +261 205 190 .417 176 122 017 ,037 147 .178 «257 323 1.000

Arzaicos «102 +0B1 -.002 053 <204 .038 .114 .034 .105 -098 -.,049 -.04S .052 1.070

Ceirput «341 «322 .418 297 +254 .150 -.00S -.007 -.014 --019 015 .013 016 «N26 1.000

Systemsd -.047 001 «264 157 ,020 -.060 -.047 -,046 083 .138 <374 <355 «292 -.11l1 159 1.000

Netinc .499 .608 .585 607 .336 2367 .104 -.029 310 2323 .380 .65 .320 -,000 .538 o186 . 1.007
“See ppP. 112-115 for full variable naces.

6t
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productivity value. The sign and probably the magnitude
of the coefficient for variables hogsvalu, poultval,
cattlval, the investment in animals, would appear to be
in the right direction, The size of the coefficient is
largely diminished, since in the sample there are only a
few cattle producers. Variable expenditures show a
satisfactory positive sign for plantations and variable
expenditures.

Variables taking into account other assets, expendi-
tures in labor for annual crops, and expenditures in
animal raising have coefficients which seem to be unac-
ceptable. The expenditure of $§Bs 1 in hiring labor to
till annual crops or permanent crops would decrease net
farm income $Bs 1.20 and 1.52 respectively. Yet the co-
efficient for hired labor in man-days as discussed shows
a positive marginal value product. This is probably due
to the logical high correlation between wage payments for
annual crops (anpeslbr) and hired labor for annual crops
in man-days (annhlbr), and between man-days of hired
labor for plantations (planhlbr) and payments for this
labor (planpeslb), respectively (see Table IV.3.5 for
correlation matrix). There is no clear reason for the
sign of anraicos.

b. 2onal equations

The results are presented here for the regression

models at the zone or area project level. The estimated
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equations using dummy variables to test the importance of
origin, education, age and language are summarized in
Tables IV,3.6, A and B. As expected, all the constants
are hioghly significant, implying that the average net
farm incomes for the base variables differ from zero.

Observing the variable origin first, with the excep-
tion of Chapare, where peasants coming from the Altiplano
(18 out of 96) would appear to be better off than those
of city or valley origins, the coefficients are not sta-
tistically significant for all the other groups. This
would lead to the conclusion that the variable origin
does not lead to differences in income which are statis-
tically significant.

Age of the head of household, when used numerically,
gave no statistically significant coefficients in any of
the groups. This result differs a little from the pre-
vious findings, when the variable was treated as discrete‘
(using dummies for age brackets). However, it is consis-
tent, since the population of the colonization areas is
mostly formed by people below 50 years (86 percent) and
this group becomes dominant in the determination of the
magnitude of the coefficient,

Two groups (Chane-Piray and Alto Beni) have coeffi-
cients in which a low level of education is highly sig-
nificant. In both cases, colonists with a low level of

education would appear to attain higher incomes than



TABLE IV.3.6.R. SUMMARY CF EQUATICNS WITH SCCIOCLOGICAL VARIABLES

FOR SPONTANEQUS COLONIES, 1973

Chapare Caranavi Chane-Piray
Reg. Coeff. ' , Reg. Coeff. Reg. Coeff. , -
Variable (s.e. reg. t value S. (s.e. reg. S. (s.e. reg. t value _S.
Name 93 4.f. Level Level coeff.) 96 d.f. Level
ORIGIN v . Y
%* % kR **
Constant (1) 3.541 .000 .001 14445.0 5.890 .000
( 2452) : '
. ’ * - .
Altiplan 2.134 .035 .647 -3970.0 -.81% .414
. { 4843) )
Valleys .199 .842 .713  * -6230.0 -1.309 .193
3 ( 4757) .
EDUCATION s . ;
. %* % * & * %
Constant (2) 10.899 .000 .000 9510.5 4.339 - .000.
( 2191.9) -
Highed .000 1.000 .383 " 0.0 .000 1.000_.
T ( 0.0) :
' *x
Lowed .635 .526 .637  9597.3 2.369 1,019
: " (-4049.8) ) )
AGE (3) L. T ’
. * % R * % [ . ek
Constant 3.644 .000 .003 - 11299.64 . 1.770 .079
(2127.94) (1021.95) . (7383..46) -
Age .176 .860 . .740 .. | 29.44 .167 <867
; : (- 24.13)" ( 175.66) :
LANGUAGE ‘ :
. . . %* ¥ B2 2 . * ¥
Constant (4) 12.163 .000 .000 12320.0 6.369 .000
: ( 740.25) (-364.96) .. ( 1935.7) - . :
Aymara .000 1.000 , 157 0.0 - .000 1.000.
( 838.29) ( 0.0)
*
Quechua -2.116 .037 -209.83 -.021 «982
( 9630.1)

(44



TABLE IV.3.6.B. SUMMARY OF EQUATICNS WITH SOCIOLOGICAL VARIABLES FCOR ORIENTED COLCNIES, 1973

I

- _Chimore e .. _ _ AMAlto Beni ______Yapacani_
Reg. Coeff. Reg. Coeff. Reg. Coeff.
Variable (s.e. reqg. t value S. (s.e. reg. t value S. (s.e. reg. t value S.
Name coeff.) 92 4.f. Level coeff.) 166 4.f. Level coeff.) 99 d.f. Level
ORIGIN
* * % * %
Constant (1) 5348.8 5.107 .026 3373.7 3.859 .000 - 3545.50 2.374 .019
(2366.8) ( 874.07) (1493.31)
Altiplan ~-322.4 016 .896 . 5.6 .005 .995 ~-85.53 -.047 .962
(2482.4) ( 966.33) (1803.35)
Valleys -561.6 .053 .817 1340.4 1.194 .234 50.63 .031 .975
(2423.4) (1122.31) (1611.24)
EDUCATION
L -8 * %
Constant (2) 5002.7 98.377 .000 3025.0 7.141 .000 3334.4 5.281 .000
' ( 504.4) ( 424 ) ( 631.3)
Highed -355.2 .007 .931 --2349.0 ~-.951 .343 4318.1 .868 .387
(4128.5) (2470 ) (4970.7)
**
Lowed -401.9 .189 .189 1735.0 2.602 .010 463.9 .462 .044
( 924.2) ( 667 ) (1003.1)
AGE
X% ** . * %
Constant (3) 3936.93 2.399 .018 3328.69 2.703. .007 4552.18 3.370 .001
~ (1640.76) (1231.21) (1250.52)
Age 26.22 .594 .553 9.27 .288 .773 -29.43 -.788 .432
( 44.09) ( 32.13) ( 37.32)
LANGUAGE '
* % ** * %
Constant (4) 4911.75 5.987 .000 3778.5 10.407 .000. 3607.3 7.301 .000
( 820.36) ( 363.0) ( 494.07)
Aymara -156.50 -.051 .958 -608.8 - .661 .509 0.0 .000 1.000
(3014.21) ( 920.1) ( 0.0) -
Quechua -39.03 -.040 .967 -1183.0 -.385 .700 -2483.6 -.703 .483
( 959.39) (3069.8) (3528.4)

1 XA



TABLES IV.3.6, 2 and B

Notes:

(1) Excluded variable: city and cother places.
(2) Excluded variable: very low or no education.
(3) Treated as numeric variable.

(4) Excluded variable: Spanish speaking aroup.

*Level of significance 0 < p < .05.
**Level of significance 9<p<.0l.

hel
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those with no education. The coefficients-fog higﬁ”and
low are not statistically significant for the other:
groups, implying that education does not lead to signifi-
cant differences in income. The implications of this
finding have already been discussed in the aggregate
equations, | | |

Language has a significant coéfficienf only for the
Quechua ‘speaking group in Chapare. Those.speakingbouechua
would apbear to be less successful than thoée with know-
ledge of Spanish. Aymara shows a zero coefficient since
the language was not reported in this area. -In the other
zones, the coefficients for Aymara and Quechua were not
statistically significant, indicating that language would
not appéar to be an important variable in explaining dif-
ferences in income.

The estimated equations testing'the importancg of
years of residence in the colony are shown in Table
IV.3.7. The constants were highly significant, with the
exéeption of Chane-Piray and Alto Beni. The explanétion
is simple enough; only 2 out of 171 settlers héd a resi-
dence of more than 15 years in Alto Beni, and only 5 out
of 117 were in similar situations in Chane-Piray. As
expected, the net farm incomes for the base variable --
16 to 20 years of residence -~ differs from zero, The
coefficients for first five, six to ten, and eleven to

fifteen years were not statistically'significant in any



TABLE 1IV.3.7.

SUMMAYY CF EQUATIONS FOR LENGTH OF RESIDENCY IN -THE COLONY, 1973

Chapare Cararavi Chane-Piray_
Period Reg. Coeff. t Reg. Coeff. t Reg. Coeff. t
of (s.e. reg. value S. (s.e. reg. value S. (s.e. reg. value S.
Residence coeff.) 92 d.f. Level coeff.) 149 d.f. Level coeff.) 95 d.£. Level
*%k T -
Constant (1) 8143.6 10.140 .000 3250.6 . 2.436 .016 9626 1.030 ° .305
( 803.1) , (1334.1) (2338) B ’
Frstfivys 0] .000 1.000 -1192.2 -.714 .475 -1275 =.124 <901
( o ) (1667.6) » (10230) S . _
Sixtenys ~1243.1 -.682 466 -711.1  -.496 .620 4929 .512 . .609
(1821.3) 3 (1432.2) .- (9617). =
Elefifys €06.1 .408 »166 1022.6 <720  .472 -3651" -.325 .745
(1484 .5) (1418.4) s (11223) ,
Chimore Alto Beni Yapacani’ :
. k¥ N . . g *%
Constant {1) 7C00 2.420 .017 2130.9 @ 1.565 .119 3197.7 2.818 . .005
(2891) . ' (1361.0) : ‘ (1134.6) - 3
Frstfivys -2622 -.886 «377 150.7 .096 .923 0 . .000  1.000
(2958) ) (1557.9) . : | o ) -
Sixtenys -1809 -.612 .541 1143.3 .803  .422 628.7 .471 .638
(2955) | (1422.7) | ., (1332.8)
Elefifys -1435 -.418 .676 4264.1 2.786 .006 163.0 .114 .909
(3421) (1530.5) ‘ (1424.3)
Notes: (1) Excluded variable 16-20 years of residence.
*Level of significance 04 p < .05. 5
**Level of significance 0< p<¢ .01, o
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group. The coefficiént is zero for first five years of
fesidence in Chapare, since there are no newcomers in
this group. The same is true of Yapacani. These results
would suggest that, at the consolidation stage, and with
most of the settlers beyond the fifth year of residence
in the colony, there are no substantial differences in
income attributable to length of stay.

IV.3.7. PFull models in zonal analysis

Taking both economic and sociological variables, and
entering into the model those variables within a proba-
bility level below 10 percent and larger than zero, the.
estimated equations are those presented in Tables 1V.3.8.,
A and B. The tables also show the variabhles that were
left out in the selection procedure.

These equations simply confirm the partial analysis
when using models that include only origin, education,‘
language and length of stay. They also reinforce the
findings of the model for the whole sample (Table 1IV.3.4).
The dominant variables that appear to explain the response
in income are land under cultivation, specific capital
items (cattle, poultry or improvements of the farm) and
labor. Two exceptions are present in these results. One
is Chapare, where statistically significant differences
in income would seem to exist in relation to the origin
of the group. Another is Alto Beni, where the variable

frstfivys (length) shows a statistically significant



TABLE 1V,3.6.A, RFGRFSS{CN MCDELSE FCR SPONTANECUS ceLonIEs, 197¢

DEPENDENT VARIABLEY NET FAHM INCOME IN SR«

Shapace — Cpganayl chapa-biray —
SY ® 5031.210) By - 3125.5{12 Sy ~ $727.7682
R? = 6299 R? - <4355 RE « L3146
Reg, Coetff, Rog. Creff, ) Reg. Ceeff,
(R.e. reg, t valie S. (s.e, reg. tovalue g, (fer. *og.  t value L
coett.) 67 d.¢. Lavel cecetf.) 145 L.f, Lavel con.-.) 69 a.¢. Lavel
Constent  -1031,6649 -.6631 ",5090 - 1460.682 ~2.1712 L0315 -1648,.797) -1,7153  ,0t:d
(1555.6621) { €84,712) (1077.6113)
Citrshan 1682.%859 4.4424 0000
Avocshas
Banarhas £62.697 1.9438 .0%30 2695,6610 4,9980 .003%
{ 28a,471) . { 539,420}
Cocoahas
Ricehas 1994 ,3910 2.724¢6 .an78 1117.339° 4,.519) .N000
{ 585.1660) ( 246.149)
Cornhas 2)84.,7580 2.4917 0146 -1872.20% ~2.8240 0054
{ 957.0799) . { 662.955) - ’
Otcrohas 4530.6019 6.4258 0033
{ 705,0%64)
Heuiopvm - 2969 -1.7056 0ce
{ ,1741)
Hogsvalu . . ) ’
Poultval 2,656 4,1061 0001
L . { «£47)
Cattlval 4118 4.4328 .0000 -
{ .0929)
Tcolsvalu
Annolbr
Annhlbr
Annpeslbr
Planhlbr
100.4118 3.0833 <04
Plenalbr { 48.1963)
.0063 5.7513 .0000 ~1,0759 -3,1096 .002%
Planpeslbr 1 ( “3460)
1.6109 3.3360 00l
Plantpur ( *48329)
Otinput
Anlowbr
Credits 0
9.49 6.954 .00
VArgxp ( +35)
Tansize 2%3.18 2,227 .027%
( 113,86)
Tchlbrd
Totolbd 9.51 3.478 0007
{ 2.73)
AMeiplan 5297,40 3.252 0016
(1628,73)
Valleys 1184,01 2,227 0285
(1429.17)
Hiqhed
Loved
Rymars
Quechus
Trsfivys
bixtenys
BICTAIYS, e e ceime e —- .. . - e e e . e o
P ratine 13 [ vxgh a ond P ratjo = 16,0 with 7 and r rat)o - 105,8% vsth Y are
a.f. 14% d.f., 89 4.1,

8ig. lovel ol ¥ ratio= 0000 Sig. level of P ratio=,0000 Big, leval of P rotjao= 0V

sest Available Documer:



TABLE 1IV.3.68.8B.
7 DY PENDENT VARIARLE;
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REGRESSION MCDELS FCR ORIENTFD CCLONIES, 1973
NET FARM INCOMI' IN $Hs,

Chimore Alto Beni Yapoconi
Sy = 2751,9652 Sy = 3084.3860 SY = 3382.9640
. ‘R = 5792 R? = © (5083 RZ = .5476
Reg. Coeff, Reg. Coeff, Reg, Coeff.
(s.0. rea, t value S...  (a.a. reg. t value S. (s.0. tey., "t value: S.
coeff.) 8b d.f., Level coeff,) 160 d.f." Level coeff,) a6 d.f, Leve)
Constant 1041.3554 1.7516 <0834 .. 204.5214 4418 .6594 -2026.1414. ° -3,1764 .0020
( 594.4901) ’ { 461.1679) { 637.8681)
Citrahas
Avocahas
Bananhas 1118.8809 4.7516 .0000
( 235,474))
Cocoahas ~2139,5950 -1.8355 .0699 850.1048 3.2951 .02130 693
(116%.6266) ( 370.3946) i . . .
Ricehas 720.8795 3.8049 .0003 1521.33150 2.1386 .0340 691,7088 3.3254 .0013
{ 189.4565) { 711.3509) { 208.6084)
Cornhas 3903.015%8 3.1628 .0022 .~-583,5492 -1,8158 - ,0725
(1234.0263) ) ( 321.3663)
Otcrohas 2607.5719 2.8473 .0055 1812.9059 1.7281 .0859
. (1049.0218) -
Houimpvm
Hogavalu
Poultval 1.4035 3.7821 .0002 4.8402 7.0908 .0000
. ( «3711) ( +6B26)
Cattlval -.B462 - -5,2302 .0000
( .l618)
Toolsval ~.4361 -1.7959 .0760 - -.1620
( .2428) { .0429)
Otassval
Annlolbr -.2015 -3.3994 .0009
( .0593) =-.. . .
Riemilcos 8.5723 4.0303 .0001
’ ( 2.1269)
Annlhlbr ’
Annpeslb -.7081 -2,2345% .0278
{ +3169)
Planhlbr
Planolbr
Planpesldb
Plantpur
Otinput
Anlowlb
Credits 1.5306 2,4859 0149
( +6157)
Varexp
Pamsize
Tohhlbd
Totolbd 16,1986 4.25%3% .0000
( 3.8083)
Altiplan
Valleys
Highed
Lowed
Aymara
Quachua .
Prefivys -1420,1459 ~2,2051 0289
*-{ 664,0070) ’
Bixtenys
Elefitvs

F oratin = 14,00 wi+l,
8/86 4,f,
8ig. level of P ratio = ,0000

F ratio = 20,76 with
8/160 4a.f.

F ratio = 24,14 with 5/96 d.f.

8ig. level of P ratio = ,0000 Big. level of F ratio = ,0000
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coefficient,

In short, these results do not lead to the rejection
of Qualification #2 of the main hypothesis, which stated
that "differences in economic performance between oriented
and spontaneous colonies are not due to education, age,
origin or other sociological factors." They also give
support to qualification #3, that differences in income
are not due to the use of different technologies.

If sociological variables appear not to influence
levels of income, or at least show a minor importance,*
and if colonists are constrained in their development
by a low level of technology, then higher incomes will
come up from clearing of new land and additional labor.

The policy implications of these findings will be more

thoroughly discussed in the public investment analysis.

*

Yet, colonization plays an important role as a
"change agent of the Bolivian peasant culture--and this
should be carefully evaluatedé " (38, p. 49).
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CHAPTER V
LONGITUDINAI ANALYSIS

This chapter examines how the performance of the
oriented and spontaneous colonies has been influenced by
public investment during the period 1963-74, The first
part will provide information on amounts and sources of
funds. The second part will derive and discuss the bene-
fit cost ratios and internal rates of return estimates.
The third part will debate the role of the private and
public institutions in both systems. The chapter as a
whole will serve the purpose of testing the hypothesis
that public investment in spontaneous colonies produces

higher economic returns than in oriented groups.

V.l. Financial Resources Usaed in Colonization

In an‘unparalleled effort to develop new lands and
expand agricultural frontiers, the government of Bolivia
spent US$ 32,900,000 in the period 1963—74.* In addi-‘
tion, US$ 2,200,000 was provided as credit to the cobper-
atives of the Alto Beni, Chimore and Yapacani projects.
The investment made by the settliers themselves can be

estimated at US$ 1,500,000. The total expenditure was

*This is a close approximation. Some governmental
expenditures may have been omitted because of lack of
information. All expenditures and revenues were con-
verted into US$ to facilitate the analysis.
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US$ 36,600,000 (see Table V.1l.l).

These figures are only part of a larger investment,
For example, the total'cost of the construction of the
Cochabamba-Villa Tunari-Puerto Patino road (see Map 3)
was US§ 52,000,000, For the purpose of this work, only
one-fifth of this amount has been applied to the section
Villa Tunari-Puerto Villarroel. This section serves the
Chapare-Chimore settlers covered in the research. A sim-
ilar case occurs in Santa Cruz. As mentioned earlier,
access roads have been built from Montero to Yapacani and
from Montero to Chane. The expenditures on the Yapacani-
Puerto Grether section and the construction of the Yapa-
cani bridge are the only ones included here (see Tables
V.1.2 and V.1.7).

A more subtle problem is present in the investment
made in the 6rieﬁted préjectén While the total invest-
ments were meant to serve these groups, it is obvious
that the number of beneficiaries has‘increased over the
years. Using the feeder roads built by the projects,
new settlers have surrounded the initial oriented groups.
Health and school facilities now largely serve both
oriented and spontaneous,

Another problem appears in the determination of the
nature and extent of private investment. In the oriented
group, the credits provided with tiie@ 29 SF IDB loan are

included as such (see Table V.l1.6). This credit was



TABLE V.1.1,.

INVESTMENT FOR ROAD CONSTRUCTION AND COLONIZATION ACTIVITIES IN

CARANAVI-ALTC BENI, CHAPARE-CHIMCRE, YAPACANI, CHANE-PIRAY, BOLIVIA,
PERICD 1963-74 (IN THCUSANDS OF U.S. DOLLARS)

Support Total
Road Road Projects to Spon- Public Private
1 Congtruc— Mainten- og_Co}a taneogs Invest- Invest-
Year tion ance onization Colonies ment ment Total
1963 1572 0 1707 452 3731 389 4120
1974 79 4 1455 22 1560 - 81 1641
1965 42 32 1354 36 1464 209 1673
1966 2169 32 679 39 2910 182 3092
1967 5406 32 1101 59 6598 327 6925
1968 1300 2 1176 84 2632 336 2968
1969 1682 101 1973 114 3871 1761 5632
1970 1400 52 134 97 1683 99 1782
1971 3355 59 148 100 3662 98 3760
1972 3300 54 92 102 3548 105 3653
1973 480 110 0 173 763 102 865
1974 214 110 0 166 490 12 502
Total 20,991 658 9819 1444 32,912 3701 36,613
111963-72, expenditures incurred; 1973-74, budgeted.

Source: Tables V.1.2, V.1l.3, V.lL.4, V.1.5, vV.l.6.

EET



TABLE V.1,2. INVESTMENT IN PENETRATION ROADS TO NEW SUBTROPICAL ARECAS OF BCLIVIA,
1963-74. (IN THOUSANDS OF U.S. DCLLARS.)

La Paz Cochabamba Santa Cruz Total
Caranavi- Santa Ana Villa Tunari- Yapacani-

Year Pto Linares Covendo Pto Villarroel Pto Grether:
1963 1527 45 0 o 1572
1964 0 79 0 0 4 79
1965 0 42 0 0 42
1966 o 160 o) 2000 2160
1967 0 0 900 4506 5406
1968 0 0] .900 400 1300
1969 0 0 1400 ' 283 1683
1970 0 0 1400 L 0 140C
1971 0 100 2800 : 455 - 3355 .
1972 0 100 3000 . 200 A 3300,
1973 0 80 0 400 480
1974 0 0 0 214 214

1527 606 10400 8458 20991

Source: Ministry of Economy
Ministry of Public Vorks
National Road Service

PeT



TABLE V.1.3. GOVERNMENT EXPENDITURE IN ROAD MAINTENANCE RL*"'LATED TO
COLONIZATION ZONES, 1963~74 (IN THOUSANDS OF U.S. DOLLARS)

_ Yapacani

Total : La Paz : Cochabamba - -Chane-Piray Total
1963 0 0 0 0
1964 4 0 0 4
1965 32 0 0 32
1966 32 0 0 32
1967 32 0 o 32
1968 72 0 0 72
1969 -~ 1lo1 ¢ 0 101
1270 52 0 0 52
1971 56 0 3 59
1972 51 0 3 54
1973 6C 45 5 110
1974 60 45 5 110

552 90 i6 658

Source: National Road>Service
Ministry of Public Works, .Accounting Department.

GET .



TABLE V.1.4. PUBLIC INVESTMENT ON BOLIVIAN COLONIZATICN PROGR2M, 1961-72.
ORIENTED COLONIES. (IN THOUSANDS OF U.S. DOLLARS.)

Source of Funding

1 2 Central
IDB AID WFP Bank3 INC Total
Year A B
1961 - - 390 ~ - 0 © 390
1962 - - 941 - - 0 41
1963 - 300 76 0 0 0 376
1964 94 1156 0 - 175 30 1455
1965 203 966 0 146 9 30 1354
1966 178 154 90 110 97 50 679
1967 84 597 167 77 26 150 1101
968 211 686 7 105 14 153 1176
1969 338 1370 36 40 0 189 1973
1970 5 8 0 1 "0 120 134
1971 16 44 0 1 0 87 148
1972 0 38 0 2 0 52 92
1129 5319 - 1707 482 321 861 9819

Source.: _adapted from INC-BID Final Report, June 1970. Projecto Alto Beni reports.
A7) Funds vuvsed for direct assistance to settlers: B) Cther expenditures in
‘the project execution. ‘ C
_ 2Period 17°61-63, Alto Beni Development Projeci; 1966-69, support to INC-IDB
‘project. : ’ ' :
3Loan to the INC to attend the INC-IDB project.

9¢T1



TABLE V.1.5. GOVERNMENT SUPPORT TO SPONTANEOUS COLCNIES, 1963-74.
(IN THOUSANDS OF U.S. DOLLARS. )

Year Caranavi Chapare Chane-Piray Total
1963 0 0 452 452
1964 2 5 15 22
1965 16 5 15 36
1966 16 8 15 39
1967 21 23 B 15 59
1968 40 24 7 20 84
1969 59 30 g 25 | 114
1970 » 53 19 R "~ 25 | 97
1971 56 14 - 30 : 100
1972 59 8 | - 35 . 102
1973 52 81 40 | 173
1974 45 81 40 166

419 298 : 727 1444

Source: National Institute of Colonization (INC).

LET



TABLE V.l.6.

ORIENTED-SPONTANEOUS COLCNIES,

PRIVATE INVESTMENT ON BOLIVIAN COLONIZATION, 1961-72

(IN THOUSANDS OF U.S. DOLLARS)

~ Oriented . Spontaneous
ABeni Chimore Yapacani Sub- Car. Chap. Pir. Sub- Total
298F1 29SF1 '29=F1 - -total total

1961 - - - 0 - 0 - - - 0
1962 - - - 0 - 0 - - - 0
1963 - 57 - 0] - 26 83 155 104 47 306 389
1964 - 16 - 9 - 21 46 21 6 8 35 2l
1965 29 48 23 0 33 42 175 22 7 5 34 209
1966 34 29 27 16 39 1l 146 21 7 8 36 182
1967 69 38 55 3 8l 41 287 22 9 9 40 327
1968 72 11 56 7 84 82 312 1 2 21 24 336
1969 565 33 442 13 653 29 1735 16 K] 7 26 1761
1970 - 33 - 13 - 21 €7 18 4 10 32 99
1971 - 26 - 6 - 37 69 22 2 4 29 298
1972 - 41 - 13 - 22 76 16 2 11 29 105
1973 - 26 - 27 - 21 74 23 3 2 28 102
1974 - 2 - 3 - 2 7 1 - 4 S 12

Total 769 360 603 110 890 345 3077 339 150 136 624 3701

Source:

Sample survey, 1973, and INC-IDB Final Report.

IDB loan for agricultural credit in colonization.

BET
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granted to the cooperatives and settlers and has to be re-
paid. Additional credit was supplied with the 51 TF loan,
but it is not likely that this will be recovered. The
current low levels of income and the settlers' reluctance
to pay these debts will probably force the government to
write them off.* Thus, in essence, these loans become
public investment. For both groups, the assets brought
to the colony were used to estimate private investment
(see Table V.1.6). This may be on the low side, but no
other reliable information was available.

A discussion of the use of the funds seems to be
worthwhile. A large proportion of the investment has been
applied to road construction (63.8 percent, Table V.1l.1l).
In addition, a substantial portion of the Interamerican
Development Bank 51 TF loan was spent for the survey and
construction of feeder roads (36.4 percent). This raises
the road construction share to 70.6 percent of the total
expenditure.

Direct provision of credit to settlers in the ori-
ented projects amounts to $1,612,000. This constitutes
16.4 percent of the total cost of these projects and 4.9

percent of total investment. A maximum of $140 per family

*
This is not pure speculation. The government has

already reduced the debt on two occasions. The first,
from about $Bs 6500 per family to $Bs 3,000; the second,
to $§Bs 1,800, '
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was fixed. This was to cover purchases of tools, addi-
tional food to that provided by the World Food Program
(WFP), medicines and moving expenses. The food provideé
from the WFP consisted of a rationed supply of wheat
flour, dry f£ish, edible oil, powdered milk, and cheese
(see Takle V.1.4).*

The funds provided to support spontaneous colonies
included: ' 1) expenditures made by the Bolivian Develop-
ment Corporation (CBF) to settle the initial group of
families in Cuatro Ojitos; 2) expenditures by other gov-
ernment agencies on various facilities for San Pedro and
Sangrado/Corazon in the same area; and 3) partial alloca-
tion of Instituto Nacional de Colonizacion expenditures
to serve Chapare, Caranavi and Piray colonies. Govern-
ment expenditures were also used for road maintenance
(see Tables V.1l.3 and V,1,5),

The source of funding is also of interest. The in-

ternal and international financing sources for

*
At the end of the program, the foods distributed
in five years were the following:

Nr. of Average
Item Kq. Families Kg/fam,
Wheat flour 1,688,996 8717 193.8
Dried fish 177,233 8717 20.3
Cil 116,292 8717 13.3
Milk 227,419 8717 26.1
Cheese , 95,433 8717 10.9

Source: Modified from INC-IDB Project Final Report, 1970,
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colonization are shown in Table V.l.7.

TABLE V,1.7. SOURCE AND AMOUNT OF FUNDS FOR NEW LAND
' DEVELOPMENT IN BOLIVIA, 1963-~74.
(IN THOUSANDS OF U.S. DOLLARS)1

Total
Invest- % of
Source : : ment Total
US/AID Main roads construction 20,711 56.5
IDB Alto Beni Development Project 1,407 3.8
INC-IDB project, budget support 300 .8
IDB Loan 51 TF, for colonization 6,448 17.8
Loan 29 SF, for agricultural
credit in colonization ' 2,262 6.2
WE P Value of food supplied to settlers . 482 1.3
GOB Support to oriented and spon- o
taneous colonies 3,564 9.7
Private Settlers' contribution ;;Ldiig 3.9
Total 36,613 100.0

11963-72, disbursed; 1972-74, budgeted.
Source: Tables V.1.1 to V.1.6.

By far the most important sources have been foreign
loans or grants (86.2 percent). It would appear that the
acceleration in the penetration of new lands would not
have been possible without these resources. In addition,
foreign loans wére used to buy equipment (for highway con-
struction, vehicles, office supplies and medicines) which
were imported. With its chronic balance of payments

deficit, the country would not have been able to finance
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these activities without outside resources.

Considering. the proportion of'mohey spent in direct
assistance to the oriented colonists, this is low (US$ 322
per family). Most of the expenditure has been used for
infrastructure. This infrastructure is preséntly(serving
both oriented and spontaneous colonies, and it represents
~a foothold for further penetration into new landsu* Taking
" the total investment incurred until the end of 1974 and an
" estimated 18,400 beneficiéries, the average investment per
. household reaches US$ 1,993. But main roads afe multié
purpose investments and are not exclusively fof coloniza-
tion. This criterion may permit exclusion of this type
of expenditure in colonizatidn; In this éase the cost
per settler goes down to US$ 852;
| What do these costs indicate? If colonization is
going to be used as a policy instrument for employment

creation, how does it rank compared to other activities?

* - o : ' )

A summary of what has been accomplished in the three
areas is presented in the INC~IDB Final Report. This
consists of the following:

Construction of feeder roads 558 km.
Construction of adminis. bldgs. 54 units with 6,660 m?
.Construction of schools and 5
health centers 62 units with 9,440 m
Supply of water wells 176 units

Number of families settled : 5,000
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To this effect, investment figures in other sectors may be
illustrative. From 1965 to 1969, a total of US$ 73 mil-
lion for financing industrial projects was recorded by the
National Institute for Investments. It was estimated that
this investment created 9,830 jobs--an average of about
US$ 7,500 per new job (3, p. 56). Colonization activities
provide more employment per dollar invested, but accord-
ingly they are less productive than non-agricultural

activities.

V.2. Economic Analysis of Colonization
As stated in Chapter III, the colonies will be treated

as investment projects. The use of the project concept is
more evident in the oriented group, but it also provides a
practical way to examinre the problem in general. Dis-
coﬁnted benefit-cost (B/C) ratios énd internal rates of
return (IRR) will be the measures employed to jﬁdge the
success of each "project" over time.

In order to compute the discounted B/C ratios and
the IRR'e, the stream of benefits and expenditures 6ve;
the life span of the investment must be determined. Al-
though the lives of the projects in this case are indef-
inite, the data are restricted t6 a convenient 25-year
period. This affects the results very little, since the
discounted flow beyond that limit approaches zero. The

analysis will be preceded by an explanation of how returns,
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costs, and flows are measured, and what these measures
mean.,

V.2.1l. Benefit stream

The benefit stream measures the net value added which
is generated in each project.* Specifically, the benefit
stream is net value added per farm times the number of
producing units per year (see Table V.2.l, number of
farms). To obtain net: value added per -household, previ-
ous studies and published data for the years before 1972
have been used. (Sources are indicated in Tables V.2.1
and V.2.2.) For 1972, the survey data was used. Missing
years were interpolated, usihg a growthbrate of 5% for the
period 1963-67, and.everagee between observed po{hts for
the period 1968-72. o -

Beyond 1972, the extrapolations ﬁsed have Been based
on two assuhbtions. First, the number of households will
reach an equilibrium level. Second, the average net
value added per farm will also reach aylimit. It is
reasonable to assume that the number of households in
the next fifteen years will not exceed certain limits,
The colonies involvea are within a specific gecgraphical

area which imposes a constraint. With constant

*The benefits from forest use are partly implicit.
The sample and tax data include income from sale of for-
est products. In any case, forest source utilization has
been minimal in most of the areas. It may be assumed that
benefits and costs from forest resources cancel each other.



TABLE V.2.1. NUMBER CF FAMILIES SETTLED IN SIX CCLONIZATION ZONES
BOLIVIA, 1963=72. PROJECTIONS, 1973-87.

Criented Spontaneous L
Yapa- Sub- Cara- 3 Sub-

Year ABeni Chimore cani total navi? Chapare Piray total Total
1963 570 0 330 900 1550 2080 670 4300 5200
1964 730 150 589 146¢ 1760 2210 780 4750 6219
1965 1210 150 1116 2476 1980 2350 850 5180 7656
1966 1500 420 1129 4396 2190 2490 970 5650 10046
1967 1880 460 1644 3984 2410 2580 1100 6090 10074
1968 1990 580 2665 5235 2480 2630 1400 6510 11745
1969 2320 790 3027 5417 2640 2700 1500 6840 12257
1970 2650 1000 3290 6940 2820 2780 1650 7250 14130
1971 2910 1100 3750 7760 3040 2840 1700 7580 153490
1272 3320 1320 4020 8660 3200 2900 1860 7960 16620
1973 3580 1550 4280 9810 3430 3000 1900 8330 18140
1974 3600 2000 4300 93800 3500 3000 2000 8500 18400
1975 5 3600 2000 4300 9900 3500 3000 2000 8500 18400
1976-87 3600 2000 4300 9900 3500 3000 2000 8500 18400
Sources: lINC—IDB final report on oriented colonies, June 1970; and additional esti-

mates of spontaneous settlers surrounding original area project.

21961 Monje Rada (52), 1963 Murillo (48), 1972 survey.

31961 Monje Rada (52), 1967 Henkel (29), 1967 Zeballos (69), 1972 survey.

41961 Monje Rada (52), 1961 Ferragut (25), 1967 Wessel>(68), 1972 survey.

5per year. R

S¥1



TABLE V.2.

2. ESTIMATED NET VALUE ADDED GENERATED BY "PROJECT" ARERA

PERIOD: 1963-~-72; PROJECTIONS: 1963-87 (IN THOUSANDS OF U.S. DOLLARS)
Oriented Spontaneous
Yapa- Sub- Cara- Chane~ Sub-
ABeni Chimore cani total navi Chapare Piray total Total
1963 68 -0 60 128 232 802 229 1263 1391
1964 91 15 110 216 277 895 279 1451 1667
1965 156 17 214 387 327 999 320 1646 2033
1966 204 54 223 481 380 1112 384 1876 2357
1967 268 70 334 672 440 1210 457 2107 2779
1968 297 125 613 1035 475 1295 642 2412 3447
1969 410 219 774 1403 583 1395 755 2733 4136
1970 541 340 929 i810 705 1559 902 3166 4976
1971 679 © 445 1159 2283 849 1654 1081 3584 5867
1972 858 615 1343 2816 987 1841 1570 4398 7214
1973 648 595 929 2172 688 1251 1282 3221 5393
1974 745 700 1023 2568 763 1357 1400 3520 5988
1975 835 700 1118 2653 910 1560 1500 3970 6623
1976 900 700 1182 2782 1050 1650 1500 4200 6982
1977 1 990 700 1182 2782 1050 1800 1500 4350 7132
1978-87 1080 700 1182 2782 105¢C 1800 1500 4350 7132
lper year. , - -
Sources: Alto Beni: 1962, Monje Rada (52); 1963, Murillo (48); 1967, Zeballos et al.;
1967-70, INC-BID quarterly reports; 1967, Nelson (49).
Chimore: 1967, Henkel (29); 1967, Zeballos et al.; 1967-70, INC-BID quar-
terly reports; 1967, Nelson (48). _ .
Yapacani: 1962, Monje Rada (52); 1967, Wessel (68); 1967, Nelson (10):

Caranavi:
Chapare:
Ch-Piray:

All zones:

1867-70, INC-BID gquarterly reports.
1962, Monje Rada (52); 1963, Murillo (48); 1967, Nelson {49).

1962, Monje Rada (52); 1966, Henkel (29); 1967, Nelson (49).

1961, Ferragut (25); 1962, Monje kada- (52); 1972, Royden and

Wennergren (55);

1972, Graber (28).
1973, sample survey; 1974-87, projections.

971
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technology, it is possible that the average net value
added per farm may also reach a ceiling, but many more
variations could be_expected. Policies to develop new
lands or to help the established settlers to increase
their productivity may affect income levels in opposite
directions. 1Increased demand for food may also raise
the priges and affect incomes.

Ne; value added on the farm is equal to total value
of production minus operating costs, excluding depreci-
ation, taxes and_interest costs.* These last items. are
considered internal transfers in economic analysis..
| In the case of Caranavi-Alto Beni, the use of tax
data has made it possible to check the estimation of the
region‘s net value added. All the agricultural and for-
est production from this region must pass a tax check-
point in Unduavi. The market value for the production
of the whole region has been estimated, based on series

data from the Aduans Agropecuaria Departamental de La Paz

for the years 1963-72, and calculations of a weighted
coefficient as a percentage of market value. The com-
puted coefficient for the period was .09724. In other
words, if the amount of taxes paid in Unduavi was $lOQL

the market value of production was $1,028. 2 10 percent

*
This was also the criterion used in the cross-
section study (see Chapter 1V, p. 86).°.
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adjustment was made for "intraregional" marketing of
production which does not cross Unduavi and an additional
adjustment for local consumption, using. the estimates of
the sample data. |

In the case of Chapare-Chimore, the same type of
estimation was possible, since taxes are paid over all
the production that crosses in El1 Palmar. A series was
available for the period 1965-72 from-the National Road
Service, which is in charge of collecting these taxes.
In this case the computed coeffic.ant for the period was
.06752; that is, production pays an average 6.75 percent
of "customs" tax, taking Cochabamba market prices.as the
base. The intraregional marketing for this region is
smaller than in the case of La Paz, only 5%. This ad--
justment was also taken into consideration, as well as
the local consumption,

There is no.similar checkpoint for Yapacani and
Chane-Piray, and in these cases only cross-section data
over points in time were used to estimate benefits.

The impact of these projects, as implied by the
benefit estimates presented here, is important (see
Table V.2.2). The cross-section data indicates that the
net value added in the oriented group grew, in current
US$, from about US$ 128,000 in 1963 to US$ 2,800,000 in
1972. The spontaneous groups increased net value added

from an initial US$ 1,260,000 in 1963 to US§ 4,400,000 in


http:prices.as
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1972. -Although the oriented colonies would appear to
have had a larger impact, this is not the case. Tﬁe dif-
ference simply shows two situations of growth from two
different departure pr ints. The number of spontaneous
colonists in 1963 was already important (4300 families),
as compared fo the initial oriented groups (00 families).

However, to answer the questions ¢of success of the
projects and efficiency of the public sector, benefits
and costs must be compared. As a first approximation,
the total net value added for the six colonies in the
period 1963-72 (USS 35,867,000) barely exceeds the total
public investment; made -in that time span (US$ 35,246,000).
But, as mentioned preViously, these are current expendi-
tures and the net benefit. and cost stream refer to the
period 1963-72., Discounting provides a common yardstick
for flows and makes the comparison of benefits and costs
more meaningful, because money has different values over
time. Consumption or expenditure today is not the same
as consumption or expenditure in the future.

V.2.2. Cost stream

The public and private investments have been de-
failed in Section V,1, .These investments must be appor-~
tioned among the different beneficiaries. Some of the
resources have been used for specific purposes, such as
credit to settlers, for example. ' Other expenditures,

i.e., investment in infrastructure or general
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administration, are not so specific. -What follows will
describe the criteria used to allocate these outlays among
the different projects.

.. Investment in roads is directly proportional to the
pumberﬂof families in each colony. For example, the
Caranavi-Puerto Linares road serves about 3,500 .families
in the spontaneous section and 3,600 families in the ori-
ented section. The investment, accordingly, has been ap-
portioned 49.3 percent in the first -case and 50.7 percent
in the second. Other infrastructure provides a larger
proportion of service to neighboring.groups than to dis-
tant groups. For instance, health centers and schools
serve mostly neighboring settlers. . They serve the more
distant spontaneous colonies very little or not. at all.
Empirical knowledge of the regions involved suggested
the apportioning of these other investment figures with
20 percent for spontaneous Caranavi and 80 percent for
oriented colonies., - For Chapare-Chimore, . the proportion
used was 40 and 60 percent, respectively.

The investments in the case of Yapacani are specific
for that zone and unrelated to the Chane-Piray colony.
Both groups have their own investment figures. In the
case of Yapacani, however, the number of beneficiaries
has increased over the years because of the presence of
spontaneous groups surrounding the oriented ones. This

fact has been taken into consideration in the evaluation
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of benefits and costs.

Another issue involved in the apportioning of ex-
penditures is the fact that these colonies are basically
social projects. Some government expenditures are normal
services which would be provided in any case (such as
education and health), but were recorded as investment
figures in the oriented groups because of their character
as specific projects. It is recognized that these groups
of people would have had to receive some of these ser-
vices in their original communities. Thus, investment
figures relative to the oriented groups may be inflated
in comparison to the spontaneous groups.

Policy makers have an intrinsic interest in knowing
the returns on total investment in these schemes, and in
knowing whether the returns from the projects will cover
the loan obligations,

To arrive at an answer on these issues, the costs
have been classified in five categories. The assumption
behind this classification is that, for the purpose of
the analysis, each of these categories is a "relevant"
cost. The case of grants is a good example. They are
included in total investments, since they are a real
cost. From the point of view of the national economy,
they are not relevant. These grants have a specific pur-
pose; in most cases they do not have a possible alterna-

tive use and do not imply future obligations.
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Consequently, for practical purposes, they can be ex~
cludedr‘ Government expenditures are another case, be-
cause most were used for services. These services must
be provided to the population regardless of whether they
are in the orlglnal‘communltles or 1n the new colonlza—
tion zones. To apply_them to colonlzatlon expendltures
is not entirely correct. ‘Put another way, colonization
can be treated as an external economy to certain govern—
ment services, and some'costs become irrelevant‘for.the
analysis. The same criterion may be used for road{cohf
struction. As observed ih the new land development
program road constructlon constitutes the 1argest share
in expendltures. They are not only made for colonlzatlon
purposes, but alsoc serve other economic act1v1t1es and
generate economies of transportatlon. For instance, road
construction is helping o0il exploratiom in'Chapare and
Yapacani. It is also contributing to mining activities
in Chapare and Caranavi. Again, agricultural coloniza-
tion can be treated as an external economy to road con-
struction, and roads may be excluded, or partially ex-
cluded, from total investment.

These categories of cost allow the computation of a
range of benefit-cost ratios and internal rates of re-
turn, thus providing more information by which the in-

vestment in colonization can be judged.

The five categories of cost are the following:
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1) Loans and grants only,'with government expenditures
excluded; o
2) Foreign loans only, with goveénﬁent expendi£u:es
hand grants excluded;
3) Totai investment, comprising governmental inveg;—
ment, loans and grants;
4) Total investment, excluding main roads;
5) Government expenditures and loans only.
In all cases, private investment has been included
in tlie computations. -
V.2.3. Cash flow stream
The final step in deriving the benefit-cost ratios
and the internal rates of return is the determination of
the cash flow. This has been measured as follows:
Cash flow = Project net value added - private
investment - public expenditures
To allow for uncertainty, project benefits were in-
creased 10 percent over basic estimates. In addition,
agricultural and forest production values appear to be
underestimated by cross section data, by contrast to
that derived from tax data, and need to be adjusted.
Since costs were more accurate they were left unchanged.
The five cost classificatiohé discussed in the previous
section were used. This implies an estimation of 10 cash
t ws for each colony. To be consistent with the rest of

th2 research, two additional sets of flows were estimated
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for the six projects as a whole and for the oriented and
spontaneous colonies. The basic computations for the six
colonies are shown in Tables V.2.3 to V.2.8., Additional
estimations using the increase of 10 percent .in net valune
added were used to. compute the B/C ratios and IRR's, but

are not shown here.

v.3. ggggﬁigggggg Estimates
The benefit-cost ratios were estimated usihg 10 and
15 percent as discounting rates because‘of the theoretical
considerations expiained in section III.3. Tﬁe;reSUIts
are shown in Tables V.3.l1 and V;3.2.
Five groups of estimates were obtained according'to
the flows used. They show the relation befWeéﬁi |
1) Total benefits and total loans and donations;
2) Total benefits and fdreign;iéans; |
3) Total benefits and total éxpenditures in a
project of group; |
4) Totallbenefits éﬁd total expenditures excluding
main roads;
5) Total benefits and government expenditures and

loans.

A discussion of the results for oriented and spon-
taneous colonies follows.

a) Oriented colonies

The ratios for total expenditures in the oriented



NET VALUE ZDDED, CCOST ’ND FLOW ESTIMATES FOR ALTC BENI, 1963-1987
(IN THOUSAKDS OF U.S. DCLLARS)

TABLE V,2.3.

Year NVA Cost Cost Cost Cost Cost Flow Flow Flow Flow Flow
1 2 3 4 5 1 2 3 4 5

1963 10.92 1943.19 953,198 1943.19 1169.00 762.55 -1932.27 -942.27 -1932.,27 -1158.08 -751.63

1964 75.25 883.00 542.000 895.03 895.03 445.63 -807.75 -466.75 -819.78 -819,78 -370.38

1965 108.24 682.00 432.000 764,22 768.22 431.82 -573.71 -323.71 -659.93 -659.93 .. -323.53_ ___
1966 174 .75 398.00 241.000 434.22 434.22 229.02 -223.25 -66.25 -259.47 -259.47 -54,27

1967 229.90 369.00 275.000 469%.22 469.22 320.22 -139.10 -45.10 -239.,32 -239.,32 -90.32

1968 256.84 - 377.00 349.000 474.50 474.50 376.70 -120.16 -92.16. -217.66_ =-217.66._-119.872_ __
1969 342.87 517.00 469.000 637.21 637.21 495.41 -174.13 126.13 -294.34 -294.34 -152.54

1970 439,04 22.00 8.000 89.36 89.36 73.76 417.04 431.04 349.68 349.68 365.28

1971 581.00 .. 115.00 115.000 173.39 173.39 150.39 466.00 466.00 _ 407.61._._407.61__ 430.61_  ___
1972 251.67 113.00 113.000 156.86 156.86 134.26 138.67 138.67 94.81 94.81 117.41

1973 621.98 81.00 80.000 168.42 168.42 151.42 547 .98 541.98 453.56 453.56 470.56

1974 743.20 — . ..00 .. .000 67.65 67.65 67.65 743.20 743.20 _. 675.55._ 675.55_._ 675.55_ _____
1975 835.20 .00 .000 67.65 67.65 67.65 835.20 835.20 767.55 767.55 767 .55

1976 900.090 .N0 .000 67.65 67.65 67.65 906.00 900.00 832.35 832.35 832.35

1977 990.00 - .00 .000 67.65 67.65 67.65 990.00 ¢©90.00 922.35 922.35. .922.35. ____
1978 10£0.00 .00 .000 67.65 67.65 67.65 1080.00 1080.00 1012.35 1012.35 1012.35

1979 1080.00 .00 .000 67.65 67.65 67.65 108¢.00 108C.00 1012.35 1012.35 1012.35

1980 .1080.00 _ ...00 .000 67.65 67.65 67.65 1080.00 1080.00. 1012.35 .1012.35 _ 1012.35 .
1981 1080.00 .00 .000 67.65 67.65 67.65 1080.00 1080.00 1012.35 1012.35 1012.35

1982 1080.0n .00 .000 67.65 67.65 67.65 1080.00 1080.00 1012.35 1012.35 1012.35

1983 1080.00 .00 .000 67.65 67.65 67.65 1080,00 1080.00 1012.35 1012.35_ 1012.35

1984 1080.00 .00 .000 67.65 67.65 67.65 1080.00 1080.00 1012.35 1012.35 1012.35S

1985 1080.00 .00 .N00 67.65 67.65 67.65 1080.00 1080.,00 1012.35 1012.35 1012.35

1986 1080.00 _..00 .000 67 .65 67.65 67.55 1080.00 1080.00. _1012.35 _1012.35..1012.35
1987 1080.00 .00 .000 67.65 67.65 67.65 1080.00 1080.00 1012.35 1012.35 1012.35
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TABLE V.2.4. NET VALUE ADDED, CCST AND FLOW ESTIMATES FCR CHIMCRE,
(IN THCUSANDS CF U.S. DCLLARS)

1963-1987

Year NvVa Cost Cost Cost Cost Cost Plow Flow Flow Flow Flow

- ) 1 2 3 ) 4 5 1 2 -3 Tt 4 0 - 5 "

... 1963 _ .N00 119.00 87.00 119.00 119.00 32.90 -119.00 -80.00 . -119.00 ..=119.00____-32.00_ ____
1964 6.000 362,00 333.00 417.00 417.00 188.20 -356.00 -327.00 -411.00 -411.00 -182.20
1965 -6.125 333.00 312.00 343.90 343.00 134.80 -339.13 -318.13 -349.13 -349.13 -140.93
1966 . 11.083 140.900 88.00 179.00 172.00 74.20 --128.92 -76.92 . ~167.92 _.-167.,92___-63.12_ ___
1967 12.733 448.77 322,77 495.77 284 .00 204.11 -436.04 -380.04 -483.04 -271.27 -191.38

1968 61.533 452.77 450.77 497.77 286.00 225.31 -391.24
— 1969 .-235.358 .794.42 784.42 844 .42 515.090 363.77 -1029.78
1970 327.417 339.42 338.42 371.42 42.00 167.37 -12.00
1971 438.583 681.84 68l1.84 704 .84 46.00 245,74 -243.26
- 1972 601.733 725.90 725.99 748.90 43.00 313.36 -124.17

1973 567.502 10.00 11.00 51.59 51.59 45.59 557.50
1974 697.200 10.99 19.00 52.59 52.59 46.40 687.00
- 1975 700.000 . 19.00 10.00 51.59 51.59 45.59 690.00
1976 700.002 10.00 15.00 52.59 52.59 46.49 690.00
1977 700.000 10.20 10.09 51.59 51.59 45.59 690.00
. 1978 700,009 . 10.09 19.00 52.59 52.59 46.59 699,00
1979 700.999 10.90 10.00 51.59 51.59 45.59 6990.00
1980 700.000 10.00 15.00 52.59 52.59 46.59 690.00
1981 700.000 10.00 12.00 52.59 52.59 46€.59 690.00
1982 700.000 10.00 17.00 52.59 52.5¢% 46.59 690.00
1983 700,000 10.00 13.00 51.59 51.59 45,59 690.00
- 1984 700.900 10.00 10.00 52.59 52.59 46.59 690.00
1985 700.000 10.09 13.00 51.59 51.59 45.59 690.00

1986 700.000 10.09 10.00 52.59 52.59 46.59 ©90.00
... 1987 _ 700.000 . 10.00 10.00 51.59 51.59 45.59 690.00

-389.24 -436.24 -224.47 -163.78
-1019.78 -1079.78_..=750.36_=599.13_
-11.00 -44.00 285.42 160.05
-243.26 -266.26 392.58 142.84

-124.17 .-147.17 . . 558.73__288.37.

557.50 515.91 515.91 521.%21
687.00 644 .41 644 .41 650.41

690.00 648.41 .. 648.41_._.654.41

690.00 647.41 647.41 653.41
690.00 648.41 648.41 654.41
690.00 . 647.41 __647.41__ 653.41_
690.00 648.41 648.41 654.41
690.00 647.41 647.41 653.41

690.09 648.41 648.41 654.41_

690.C0 647.41 €47.41 653.41
690.00 648.41 648.41 654.41
690.00 . 647.4)1 _ 647.4) .. 653.41
690.00 648.41 648.41 654.41
690,00 647.41 647.41 653 .41
690.00 .. 648.41 ..648.41 = _654.41

— Note;.nFlowi,= NVA._ - Cost{ - - . —

‘991
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TABLE V.2.5.

NET VALUE ADDED, CCST AND FLCW ESTIMATES FCR YAPACANI, 1963=1987
(IN THCUSANDS CF U.S. D’ LLARS)

Year NVA Cost Cecst Cost Cost Cost Flow Flow Flow Flow - Plow
1 2 3 4 ] 1l 2 3 4 5

1963 33.26 118 118 130 130 80.56 -84.74 ~-84.74 -26.74 -96.74 -47.30
1964 89.20 491 491 572 572 366,27 -401.89 -401.80 -482,80 -482.80 -277.07
1965 --- 138.73 517 4690 541 541 291.26 -378.27 -321.27 ----402.27- ~=-402.27----152,53
1966 182.98 2208 2130 2305 305 1334.53 -2025.92 -1947.02 -2122.02 -122.07 -1151.55
1967 212.11 4870 4774 4940 434 2843.69 -4657.89 -4561.89 -4727.89 -221.89 -2631.58
1968-- 447.28 796 -732 --875 475 515.91 -348.72 -304.72 - -427.72— ---27.72——-68.63
1969 92.49 984 354 1031 748 601.27 -891.,51 -861.51 ~-938,.51 -655.51 -508.78
1970 908.09 S 5 39 39 36.90 503.09 903.09 869.09 869.09 871.19
1971- 1122.54 479 478 502 47 300.72 643.54 644 .54 - 620.54—  -1075.54- --821.82
1972 1321.77 216 215 297 97 205.91 1105.77 1106.77 1024.77 1224.77 1115.86
1973 907.96 400 400 484 84 316.40 507.96 507.96 423.96 823.96 591.56
1974 — 1021.80 214 214 - 297 83 207 .33 807.80 807.80 724.80- -- 938.80 - -814.47
1975 1118.092 0 0 84 84 84.00 1118.00 1118.00 1034.00 1034.00 1034.00
1976 1182.50 0] 0 143 143 143.00 1182.50 1182.50 1039.50 1039.50 1034.00
1977---1182.50 - -0 J- - 144 144 -- 144.00 1182.50 1182,50 ----1038.50-—--1038.50—-1034.00
1978 1182.50 0 0 143 143 143.00 1182.50 1182.50 1039.50 1039,.50 1034 .00
1979 1182.59 0 0} 144 144 144 .00 1182.50 1182.50 1038.50 1038.50 1034.00
19€0 1182.50 0 0 143 143 143 .00 1182.59 1182.50 1039.50 1039.50 1034.00
1981 1182.50 0 0 144 144 144.00 1182.50 1182.50 1038.50 1038.50 1034.00
1982 1182.50 0 0 143 143 143.00 1182.50 1182.50 1039.50 1039.50 1034.00
1983-—1182.5¢ — —0 0 ~—--143 - 143 143.00 1182.50 1182.50 ----1038,50— -1038.50 - —1534:00
1984 1182.50 0 0 143 143 143,00 1182.50 1182.50 1¢39.50 1039.50 1034.00
1885 1182.50 0 0 144 144 144,00 1182.50 1182.50 1038.50 1038.50 1034.00
1986—-1132.,50 - -0 0 - 143 143 - 143.00 1182.50 1182.50 --1039.50- 1039.50 - -1034.00
1987 1182,.50 0 0 144 144 144 .00 1182.50 1182.50 1038.50 1038.50 1034.00
Notes: Flowi = NVA - Costi
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TABLE V.2.6. NET VALUE ADDED, CCST AND FLCW ESTIMATES F(CR CARANAVI, 1963-1987
(IN THCUSANDS CF U.S. DCLLARS)

Year NvA Cost Cost Cost Cost Cost Flow Flow Flow Flow Flow

1 2 3 4 8 1 2 -3 4 U5
1963 77.50 854.811 8S54.811 854.81 102.00 170.96 -777.31 -777.31 -777.31 -24.50.. -93 .46
1964 256.20 394,000 394.000 395,97 395,97 80.77 -137.80 -137.80 -139.77 -139.77 175.43
1965 304.70 329.000 329.000 344,78 '344.78 81.58 -24.30 -24.30 -40.08 -40.08 223,12
1966 358.60 83.000 52.000 98.78 28.78 26.18 275.60 306.60-—. 259.82 259.82__ 332.42

1967 417.82 260.000 203.000 283.78 280.78 61.38 157 .82
1968 468.33 236.000 234.000 276.50 276.50 87.30 232,33

1969 567.00 479.000 467.000 537.79 537.79 152,19 88,00 .

1970 687.00 3.000 3.000 55.64 55.64 53.24 684 .00
1971 826.67 15,000 15.000 70.61 70.61 58.61 811.67

214.82 137.04 137.04 356.44
234.33 191.83 191.83 381.03
100.00-—_.29,21._ 29.21 __414.81
684,00 631.36 631.36 633.76
811.67 756.06 756.06 768.06

1972 970.67 13.000 13.000 72.14 72.14 61,74 957.67 957.67 ... 898,53 898,53.__908.93 ___
1973 664.71 .000 .000 51.58 51.58 5l.88 664.71 664.71 613.13 613.13 613.13
1974 756.00 .000 .000 44.58 44 .58 44 .58 746.00 746.00 711.42 711.42 711.42
1975— 910.09 - ._.000— --000-.— . 38,58 ---38.58..-.. 38,58 . 910.OO~_—910.00___821,42__n87l,42;7 £71.42
1976 1050.09 .000 .000 84.58 84.58 84.58 1050.00 1050.00 965.42 965.42 965.42
1977 1050.00 .000 .000 84.58 84.58 84.58 1950.00 1050.00 965.42 965.42 965.42
1978 .. 1050.00 - _.000.. -.000 . 84.58 ..84.58 84.58 1050.00 1050.00___965.42._*965.42___965-42.___
1979 1050.00 .000 .000 84.58 84.58 84.58 1050.n00 1050.00 965.42 965.42 965.42
1980 1050.00 .000 .000 84.58 84.58 84.58 1050.00 1050.00 965.42 965.42 965.42
1981-. 1050.00 -.000 .000 84.58 . 84.58  84.s8 1050.09 1050.00___965.42 __ 965.42__ 965.42 _
1982 1050.09 .000 .000 84.58 84.58 84.58 1050.20 1050.00 965.42 965.42 965.42
1983 1050.00 .000 .000 84.58 84 .58 84.58 1050.00 1050.00 965.42 965.42 965.42
1984 -. 1050.00 - _.000 -G00 - 84.58 §4.58 €4.58 1950.00 .1050400__m965442__m965.42“__965.42,4__
1985 1050.00 .000 .000 84.58 84.58 84.58 1050.00 1050.00 965.42 965.42 965.42
1986 1050.00 .000 .000 84.58 84.58 €4.58 1050.00 1050.00 965.42 965.42 965.42
1987 1050.00 .000 000 84.58 84.58 €4.58 1050,.00 1050.00_._965,42_-965-42__n9$5*42_*__

— Note:-- Flow, = BVA --Cost, - .. .. _ ___ _ e o

BST
|


http:1050.00-.965.42
http:1050.00-965.42
http:898.53---908.93
http:100.00..29

TABIE v.z .7-

NET VALUE 2ADDED, COST AND FLOW ESTIMATES FOR CHAPARE, 1963-1987

(IN THCUSANDS CF U.S. DCLLARS)

Year Nva Cost Cost Cost Cost Cost Flow Flow Flow Flow  Flow
1 2 3 4 S 1 2 3 4 S
1963 698.53 80.00 £2.00 80.00 80.N00 48.00 618.53 618.53 618.53 618.53 650,53
1964 888.55 308.00 308.00 313.00 313.00 189.80 580.55 580.55 575.55 580.55 698.75
1965 991.75 -258.00 258.00 263.00 263.00 159.80 733.75 733.75 728.75 728.75- -831,95-
1966 1105.20 65.00 41.00 73.00 73.00 32.60 1040.20 1064.20 1032.20 1032.20 1072.60
1967 1200.95 892.23 847.23 915.23 227.00 531.34 308.72 353.72 285.72 973.95 669.61
"1968 -1292.77 - 873.23 - 871,23 ~ 897.23 209.00 546.74 419.54 421.54 395.54 134,12 - 892,57~
1969 1391.50 1445.556 1435.58 1475.58 405.00 891.35 -54.,08 -44.08 -84.08 286.50 500.15
1970 1555.12 1072.58 1072.58 1091.58 21.00 662.55 482 .54 482 .54 463.54 1534,12 892.57
1971~ 1651.30 2153.16-2153.16 2167.16 26.00 1305.92 -501.86 -501.86 -515.86 1625.30--345540—- -
1972 1838.50 2304.10 2304.10 2312.10 18.00 1390.46 -465.60 -465.60 -473.60 1820.50 448.04
1973 1238.00 .00 .00 8l1.41 81.41 81.41 1248.00 1248.00 1166.59 1166.59 1166.59
1974 1357.50 - .00 .00 - 81l.41 81.41 8l.41 1357.50 1357.50 1276.09 1276.09-1276.,09- -—
1975 1560.00 .00 .00 81.41 81.41 81.41 1560.00 1560.00 1478.59 1478.59 1478.59
1976 1650.00 .00 .00 81.41 81.41 81.41 1650.00 1650.00 1568.59 1568.59 1568.59
1977 1800.00 - --.00— .00 - Bl.41 81.41 81.41 1800.00 1800.00 - 1718.59-1718.59-1718.59— .
1878 1800.00 .00 .00 81.41 81.41 81.41 1800.00 1800.00 1718.59 1718.59 1718.59
1979 1800.00 .00 .00 8l.41 81.41 81.41 1800.00 1800.00 1718.59 1718.59 1718.59
1980 1829.00 --.00 -- .00 8l.41 - 81.41 8l.41 180G.00 1800.00 1718.59 1718.59-1718.59- .
1981 1800.00 <00 .00 gl.41 8l.41 8l1.41 1800.00 1800.00 1718.59 1718.59 1718.59
1982 1800.09 .00 ,00 81.41 8l.41 8l1.41 1800.00 1800.00 1718.59 1718.59 1718.59
1283 1800.00 o 00 .00 81.41 - 81.41 81.41 1800.00 18350.09 1718.59 - 1718.59-1718:59—.
1984 1800.00 .00 .00 81.41 81.41 81.41 1800.00 1800.00 1718.59 1718.59 1718.59
1985 1800.00 .00 .00 81.41 8l.41 8l1.4.. 1800.00 1800.G0 1718.59 1718.59 1718.59
1986 1800.00 - =00 —- .00 - -81.41 81l.41 81.4) 1800.00 -1800.00 - ~1718.59-—1718.59-1718.59—
1987 1800.00 .00 .00 81.41 81.41 8l1.41 1800.00 1800.00 1718.59 1718.59 1718.59
Note: PFlow. =

NVA - Costi

o1


http:1800.00--1718.59--718.9---7q8.59
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TABLE V.2.8. NET VALUE ADDED, CCST AND FLCW ESTIMATES FCR CHANE-PIRAY, 1963-1987

(IN THCUSANDS CF U.S. CCLLARS) )
Year NVA Cost Cost Cost* Cost Cost Flow Flow Flow Flow Flow

1 2 3 4 5 H 2 3 4 - 5

1963 - - 182.0 -0 0o - 452 452 452 182.00 182.00 -270.00 -270.00 -270.00
1964 271.8 0 0 15 15 15 271.83 271.83 256.83 256.83 256.83
1965 315.2 0 0 15 15 15 315.25 315.25 300.25 300.25 300.25
1966--~ --375.5- -0 -— -0 - 15 15 15 375.54 375.54- 360.54- 360.54--:-360.54
1967 448.2 0 0 15 15 15 448.25 448.25 433.25 433.25 433,25
1968 620.7 0 0 20 20 20 620.67 620.67 600.67 €600.67 600.67
1969 -- 748.0- —0O —— -0~- -~ 25 --- 25 25 748.00 748.00 --723.00- - 723.00—723.09
1970 891.5 0 0 25 25 25 891.50 891.50 866.50 866.50 866.50
1971 1077.4 0 0 30 30 30 1077.42 1077.42 1047.42 1047.42 1047.42
1972 '1559.0- -0 - -0 - — 35 - 35 35 1558.98 -1558.98 - 1523.98 1523.,98 -1523.98
1973 1280.8 0 0 40 40 40 1280.80 1289.80 1240.80 1240.80 1240.89
1974 1395.8 0 0 40 40 40 1395.80 1395.80 1355.80 1355.89 1355,.80
1975 15n0.0 - -0 -0 - 47 47 47 1500.00 1500.00 1453.00 1453.00 -1453.00
1976 15970.0 0 0 47 47 47 1500.00 1500.00 1453.00 1453.00 1453.00
1977 1590.0 0 0 47 47 47 1500.00 1500.00 1453.00 1453.00 1453.00
1978 1500.0 0 0 47 47 47 1500.,00 1500.00 1453.70 1453.00 1453.00
1979 1500.9 0 0 47 47 47 1500.00 1570,0C 1453.00 1453.00 1453.00
1980 1590.0 0 0 47 47 47 1500.00 1500.00 1453.00 1453.00 14:53.00
1981 ~1500.9 -0 - -0 - 47 47 47 1500.00 1590.00 -1453.00 1453.00 --1453<00
1982 1500.0 0 0 47 47 47 1500.00 1500.00 1453.09 1453.00 1453.00
1383 1500.0 0 0 47 47 47 1500.00 1500.00 1453.00 1453.00 1453.00
1984 - 1500.0 -0 - -0 - - 47 47 47 1500.00 1500.00 1453.00 - 1453.00 -1453.00
1985 1500.0 0 0 47 47 47 1500.90 1500.00 1453.00 1453.00 1453.0G
1986 1500.0 0 0 47 47 47 1500.00 1590.00 1453.00 1453.00 1453.00
-1987-- —1500.0 -0 -0-—-- 47 47 47 - 1500.,00 1500.,00--1453.00 - -1453.00--1453-.00
Note _ ‘E;l_owi = NVA - CQSt:,

0g1



TABLE V.3.1l. BENEFIT-COST RATIOS AT 10 AND 15 PERCENT DISCOUNTING RATES (D.R.)
CRIENTED AND SPONTANEOUS COLONIES IN BOLIVIA, 1963-1987.

Oriented Spontaneous Spon-
Alto Yapa- Cri- Cara- Chane- tane-

Criteria Beni Chimore cani ented navi Chapare Piray ous Total
I.BASIC NvaA

10% D.R.
l.LoanS & grants .98 1302 .79 ¢89 2.‘]7 2.58 - - 1.85
3.Total public

investment .86 .90 072 .80 2.33 2.42 12.97 3.16 l1.62
4 .Total public
5.Govt. inv.

plus loans 1.55 2.03 1.19 1.43 7.23 3.91 12.97 5.61 2.88
II.BASIC NVA ' ' '

15% D.R.

l.Loans & grants .62 .69 57 .61 1.94 2.35 - - 1.41
2.Loans only 1.04 «75 .59 .73 2,00 2.38 - - 1.59
3.Total public '

investment .57 .62 53 .56 1.72 2.24 8.62 2.64 1.26
4.Total public

inv.-main roads .68 1.00 1.59 1.01 2.60 7.91 8.62 5.63 2.39
5.Govt. inv. - _

plus loans 1.07 1.43 .89 1.02 6.05 3.€5 8.62 4.87 _2.30

Source: based on Tables V.2.3 to . vV.2.8.



TABLE V.3.2. BENEFIT-COST RATIOS AT 10 AND 15 PERCENT DISCOUNTING RATES (D.R.)
ORIENTED AND SPONTANEOUS COLONIES IN BOLIVIA, 1963-1987

o _ - . Spon-
Alto Yapa- Ori- Cara- Chane- tane-

Criteria Beni Chimore cani ented navi Chapare Piray ous Total
I.NV2 Increased ’ )

10%. 10% D.R.
l.Loans & grants 1.08 1.12 .87 .98 3,05 2.84 - - "2.04
2.Loans only 1.75 1.23 .90 1.14 3.15 2.87 - - 2.27
3.Total public ‘

investment .85 .99 .79 .88 2.56 2.66 14.27 3.47 1.78
4 .Total public

inv.-main roads 1.12 1.67 2.34 1.62 3.62 10.09 14.27 7.66 3.47
5.Govt. inv, . :

and loans 1.72 2.23 1.31 1.57 7.95 4.30 14.27 6.17 3.17
II.NVA IZIncreasad '

10%. 15% D.F.
l.LoanS & grants .68 .76 063 .67 2.13' 2.58 - - 1055
3.Total public )

investment .63 .68 .58 .62 1.89 2.46 9.48 2.90 1.38
4.Total public :

inv.-main roads .75 1.10 1,75 1.11 2.86 8.70 9.48 6.19 2.63
5.Govt. inv, N R

and loans 1.18 1.57 -98 1.12 6.65 4.01 _9.48 5.36 2.53

Source: based on Tables V.2.3 to V.2.8.
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groups at both 10 and 15 percent rates are less than 1.
This result implies that the returns from investment in
oriented colonies do not even cover total investment over
a 25-year period. VWhat is true for  the groups as a whole
is also true for the individual colonies. Yapacani shows
the lowest ratio (.72), reinforcing the conclusion stated
in the cross-section analysis that this colony gets the
lowest average income. Considering loans and grants only,
the ratio for the group is still beélow 1.0 at both 10 and
15 percent discounting rates. It is - only slightly above
1.0 for Chimore and kelow 1.0 in the cases of Alto Beni
and Yapacani. If main roads are excluded from total in-
vestment (colonization is treated as an external economy
to highway construction programs), the ratio for the group
is above 1.0. This shows the fact that road expenditures
account for a large proportion of the new land development
program, particularly in the Yapacani case. The construc-
tion of the Yapacani bridge and the river control works
all represent heavy expenditures. Nevertheless, as seen
in Chapter IV, average income per household in this area
project is considerably lower than in: the other five

zones.

Considering loans as the only relevant investment,
the ratio for the whole oriented group is above 1, below
1.0 for Yapacani and above 1.0 for Alto Beni and Chimore.

It must be remembered that loans primarily used for road
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construction constitute an important share of total ex-
penditure. Finally, the ratio for the group is-above'l;o
at a 10 percent discount rate when only loans are con-
sidered. The ratio is still below 1.0 fof“Yapacéni; im~
plying'a very poor retﬁfh in ﬁhis area, and conéequently
a very poof investment deciéiénQ

These results are not significantlyvéltered when the
adjustment of 10 percent is applied to prbjeét.neﬁ value
added (see Table V.3.2). N |

b) Spontaneous colonies

The case of the spontanedus colénies is quife differ-
ent. At a 15 percéht discduntﬁrafe the three pfdjécts‘
show benefit-cost ratios 1éf§éf Eﬁah 1.0, and as high<5é
8.6 in Chané-Pifay (see Tables V.3.1 and V;3.2), Carénavi
and Chapare were assumed to have received 20 and 40 per-
cent of the lnan investments, reépectively. The results
thus imply that spontaneous colonies produce higher re-
turne even when they absorb part of the investment in the
oriented schemes.

An explanation of this contrast lies in the fact that
spontaneous settlers consistently have attained higher
income levels and the number of families is larger and
expenditures on direct assistance to them haﬁe been mini-
mal, as compared to oriented colonies.

Therefore, the benefit-cost ratios give strong sup-

port to the hypothesis concerning the performance of
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oriented vs,., spontaneous colonies over time. Thé ﬁYpo?
thesis that public investment in spontaneous colonies
produces highe:r economic returns than in oriented groups
should not be rejected. The intertemporal comparisons

show very favorable results for the spontaneous groups.

V.4. Internal Rates of Return

2s in the benefit-cost ratios, the internal ratés of
return were computed from five br:ic cash flows. The
benefit strcam obtained is explained in_section V.2.1, and
the five groups of cous% siream in section V.2.2.. Accord-
ingly, they show the following:
1) The net rafe of return on loans and grants;
2) The net rate of return on foreign loans;
3) The net rate of return on total private and
public investment: o Lo
4) The net rate of return on total expenditures
excluding main roads:
5) 'The net rate of return on government expenditures
and loans. |
Computations with the adjustment of 10% in net value
added were also performed. Thus, a total of 10 internal
rates of return for each colony and groups of colonies is
presented in Table V.4.l. These results are discussed

by groups of projects in the following sections.



TABLE V.4.1. INTERNAL RATES OF RETURN FOR ORIENTED AND SPONTANEOUS COLONIES
IN BOLIVIA, 1963-1987

Criented Spontaneous Spon-
Alto Yapa- Ori- Cara- Chane- tane- Total
Criteria Beni Chimore cani . ented navi Chapare Piray ous _
I.BASIC NVA -
COSTS INCLUDED ' }

l.Loans & grants 10 10 6 9. 29 . % - T % 24
2.Loans only 15 11 - 7 - 11 30 * - * 30
3.Total public .

investment 8 9 _ 6 7 28 * * * - 21
4.Total public S o o

inv.-main roads 10 15 24 15 * * o % 26
5.Govt. inv. L B 2 ' - . ;

plus loans 16 21 13 - 18 * o - * . %
II.NVA INCREASED T R ' '

BY 10% T - | - .
l.Loans & grants 11 i 7 10 32 . x - * 27
2.Loans only 17 12 8 - 12 33 T+ o * 33
3.Total public S T | S

investment 9 10 -9 079 - 30 LA * 34
4.,Total public | - s |

inv.-main roads 11 16 26 17 =+ % * * * 29
5.Govt. inv. -

plus loans 18 22 14 - 17 * * ~ ® *

Source: based on Tables V.2.3 to V.2.8.
Notes: -not applicable
*larger than 50%

991
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“é)‘ggigg;gg colonies

The internal rate of refﬁrn §n totéi exbeﬁditure ié
7 percent for the group. This rate goes up fo 9 percenf
if benefits are adjusted by 10 percent; The rate of re~
turn on total investment for eachhiﬁdiVidual'project is
very close to the groups rate: 8 pe;Eenfifof Alto Beni;'
9 bercent for Chimore, and 6 percent for Yépaéahi. Higher
average income per household in Chimore than in Alto Beni
helps to explain this differencé,“despite the fact that
road investment in Chimore has been higher.

The rate of return on loans and donations is 9'pér¥
cent for the group, but 10 percent for Alto Beni and Chi-
more, and only 6 percent for Yapacéni.‘ When héih foad
investments are excludéd; the rate of return'goeé ﬁp to
16 percent for the group, with 15 percent for Cﬁimbfe'aha
24 percent for Yapacani. As explained, both zbneé have
had considerably higher investments in access roads.

Considerihg loans only as relevant cost figures, the
interral rate of return for the group remains =zt a low
percent. The Alto Beni rate goes up to 15 percent, im-
plying a larger government fund participation in this
area. If government investment and loans proportionally
.applied to spontaneous colonies are considered the rele-
vant cost, the net rate of return for the group is 15
percent, This rate of return is equivalent to the

benefit-cost ratio of 1.0 at the same discounting rate.
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Over a period of 25 years, the oriented coionies hardly
broke even with this group of expenditures. This ‘is
clearly a very poor perfornance., If benefits are in-
creased 10 percent, the overall rate for investment on:
loans goes up to 12 percent, still a not very impressive
rate. The case of Yapacani is especially critical, as.--
the. net rate of return on loans only is 7 percent. This"
‘shows the critical importance of 'ecological conditions
in the selection of an area project. On the one hand,
poor soils and heavy ' rainfall help to explain low in-
comes. In addition, :such conditions also led to high
public investments,

b) Spontaneous colonies

The interndl rates of returp for the .group are above
50 percent, In the case of Caranavi they are 28 percent
for total investment, which .is much better than any. of
the oriented colonies. "Yet Caranavi shows comparatively.
lower incomes as compsred to Chapare, because of acldverse
topographical conditions and soils. The other rates are
above 50 percent, showing a considerably better return
on public investment.

Thus the internal rate of retura technique confirms
the conclusion of the benefit-cost ratio estimates that

spontaneous colonies perform better than oriented ones.
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V.5. The Institutional Framework

It is evident from the investment figures, the number
of families settled, and the utilization of about 100,000
Has. that the development of colonization Las been impor-
tant from 1960 to 1973. It is a remarkable accomplish-.
ment, compared to the previous thirty years. On the other
hand, the economic analysis shows unfavorsble results in
terms of efficiency in the use of public funds, for the
oriented groups as compared to the spontaneouis colonies:
Technology was suggested as an important explanatory vari-
able in the cross section study. The levels of investment
between the two groups appear as significant in the
longitudinal analysis, The contrasting outcome hLetween
oriented and spontaneous colonies offered by the numerical
computations deserve a new angle of observation: the
institutional framework.

The variable systems discussed in Chapter III are a
proxy for the institutional arrangement which marks the
difference between the oriented and spontaneous colonies.
How this institutional arrangement was set up will be
discussed in this section. Since the topic is broad in
itself, the focus will be placed on the relations created
between settlers and public institutions, the fulfillment
of contractual obligations on both parts and the apparent

effect on the performance of the colonists.
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a) Oriented colonization.

-The oriented colonies emerged as a policy decision
of the Bolivian government to accelerate new land develop-
ment and internal migration. The decision was based on
the need to increase food production, to substitute im-
ports and create agricultural exports. It also was de- -
signed in order to move 100,000 families from the high-
lands to the lowlands from 1961 tn 1972. As explained in
Chapter II, in the 1950's the Bolivian Development Cor-
poration (CBF) promoted several colonies in the northern
portion of Santa Cruz. The CBF, through its "Internal
Migrations Project Bureau," established Cuatro Cjitos,
Caranda and Yapacani:.in Santa Cruz. It also opened a
trail connecting Chapare and Yapacani in order to attract
new migrants, This experience and an aggressive manage-
ment, joined to international conditions which favored
new land development.all over Latin Zmerica (49), moved
CBF to enlarge its .operations in colonization..

With the cooperation of US/AID in Bolivia, CBF
started the "Alto Beni Project" in 1961 (15, 62, 70).
This was the first heavily funded colonization project.
It was aiso a new approach to the problem. Because of
the relative success of the Alto Beni Projecit, and the
.recent presence of the Interamerican Development Bank to
finance settlement activities in Latin America at a later

date, the CBF-IDB projects were started in 1963. These
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projects covered Alto Beni II, Chimore and Yapacani. As
a consequence of this package, the Instituto Nacional de
. Colonizacion was founded in 1966, as the only institution
in charge of colonization activities in Bolivia. Since
that year, the Instituto was responsible for the manage-
ment of specific fiscal lands and internal migration for
agricultural colonization,

As au example of the management of the oriented
groups, the Alto Beni I group will be discussed in some
detail. A specific administrative arrangement was set
up, within CBF, under the title Proyecto de Desarrollo . .
Alto Beni. The head office in La Paz had Engineering,
Sociology, Agricultural and Administrative Departments
to deal with these specific activities. It focused its
work in two stages, the so-called pre-colonization and .
settlement activities., The pre-colonization tasks in-
cluded agrological, climatological and sociological.
studies previous to the settlement. They were intended
to provide basic knowledge for area development., The
next step was surveying works for physical planning, road
construction and land parcelation. Rustic community
centers and temporary palm houses were built and con-
tractors cieara! and planted two hectares of staple crops
for each settler, before their arrival in the colony.

A careful selection of the colonists was implemented.

The implicit assumption was that the system would not work
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properly if the prospective settlers were not carefully
séreened;"Promoters were sent to rural areas of the
Altiplano offering information and incentives. Unemployed
urban workers in Lz Paz were also encouraged to migrate.
The selection of colonists was based on'a theoretical
point system, with education, health, ége and previous
farm experiences as variables. The Belectiqn form, ac-
cording tu its creators, was intended to "individualize
the applicants, gathering information which would allow
to know the food, health and education needs, avoiding
that the settlers be left to chance and to their weak
(sic) abilities" (48).

Once selected, the applicant signéd a colonization
contract with CBF. This document shows thé phildsophy
behind the progfam. Because of its interest, a summary
of this contract is pfovided:*

1. It was CBF's responsibility to:

a. finance the selection, including the medical
checkup and transportation expenditures for the
settler and his family; food up to $Bs 270 a
month, during 8 months; basic tools, generally
including a machete, an ax, and a hoe; and

limited medical assistance.

b 4
Corporacion Boliviana de Fomento, Proyecto Alto

Beni. "Contrato de Colonizacion," 4 pp.
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b. provide a 12 ha. plot of land, surveyed and
delinited, and titles to this land, within a
maximum period of three years after settlement.
c. offer technical agricultural extension and
social advice, "within the limitations provided
by the Statute of Colonization."

2. The settler'c obligations were to:

a. contribute personal labor for communal acti-
vities, under the direction cf the chief of the
colony, and to work his parcel of land "accord-
ing to instructions to bz provided by the tech-
nical staff of the program."

b. observe the regulations of the "Statute of
Colonization," sunject to the regime cf licenses
and permits to leave the colony.

c. reimburce CBF for all expenditures made in
his favor. Included were several administrative
expenditures. The credit had a 5~-year grace
period and a l0-year repayment period.

In addition, the contract established the loss of
all rights to farm property in cases where the colonist
did not fulfill his obligations or refused to obey the
Statute of Colonization.

In short, the spirit of this agreement tended to
overestimate the capacity of the "project" authorities

and underestimate the settlers' asbilities to work to
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their own benefit, and to overcome problems.

Aé Nelson points out, most of the colonization pro-
jects in Latin America *typically appear to be in the
hands of weak agencies," which leads to poor administra-
tion and inefficiency (49, p, 256). ‘Lack of trained
personnel at all levels, which affects the development
of agriculture, has also been recognized by a recent
assessmeht of the Bolivian Agricultural Sector (64, p.
245). The colonization schemes and their bureaucratic
arrangements have not been exceptions in this case,

Agricultural extension was very weak during the
whole program. With the éxCeption'of hybrid cocoa intro-
duction on a very limited scale, nc major achievements
were attained, 'despite the fact that during the first
three years of administration there was an average of
one agronomist for each 120 settlers. Feeder roads were
not completed. Those already built were not adequately
maintained after the project was completed. The four
community centers built in each of the colc ies were
abandoned after four or five years of use. They were
almost entirely deteriorated in 1973. Land titles had
not been issued until the end of this same year.

This pattern of administration was followed in the
CBF-IDB projects, with some improvements. Later on the
Instituto was created from Project personnel. It also

added a group of people who worked with spontaneous
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colonization in the Ministry of Agriculture. This was a
single institution for a specific clientele--the colo--
nists, in general, and the settlers of the projects in
Chimore, Alto Beni and Yapacani, specifically. BAgain,
contracts were signed between institution and settlers,
with mutual responsibilities. Selection was the normal
procedure for admission as a settler. Despite these
niceties, at the end of the program the rate of abandon-
ment was about 50 percent.

The projects were executed from 1963 to 1970. They
were initially intended to be completed  in 30 months. As
mentioned; the accomplishments are important, but the
transition of the colonies to be served by the normal
agencies of government was inadequate. The Instituto
had a relatively large bureaucracy at the end of the
international funding but it did not have the means to
provide the service to its clientele. Other agencieas
refused to incorporate these areas under their jurisdic-
tion to provide the services needed. For example, the
Ministry of Health in 1973 did not recognize the oriented
colonization areas within its competence. BAs a result,
the Instituto provided minimal services, and in many
cases arrangements had to be made with religious organ-
izations to improve these services. In 1966-73, the
National Road Service ignored the 550 km. of feeder roads

built by the Colonization Program and did not provide the
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maintenance required. The Instituto inherited some heavy
equipment from the projects for this work, but a limited
budget to operate them. 1In édéition, the quality éf.per—
sonnel deterioréied. ‘Without outside pressure from a
lender, new designations respohdéd.to political reéoﬁmen-
dations and not‘to qualificationé. Services suffered
under these cohditions. - -

There is an additionai important-issue in oriented
schemeé. Settlers’ organizations (unions or “sinéicatos")
have been weakened all over. Both the Alto Beni frojéct
authoritiés and thése of the INC-IDB projects discouraged
peasant unions. At ﬁhé Beginning'of the process, lafge
Ccoops were impbsed ahd memﬁership iﬁ them became a re-
quirehent for credit access.* Poor, impésed coop admin-
istrators left their organizations bankrupf. Large lia-~
bilities accumulated for tﬁe individual settlers. Col-
onigts' complaints were éimply ignored and their repre-
sentation in Administrative and Surveillance Councils was
primarily symbolic, providing no effective means of
action. Later on, when public officials decreased their
pressure on the colonists' organization, smaller coops

%* %
started to develop. These smaller groups are successful

*
Despite all this effort, at the end of the projects,
less than 50 percent were coop members (1ll, p. 13).
* %
Some groups were reluctant from the very beginning
to become members of the official coops. An example is
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in marketing, credit and consumpfion supply activities.
Occasionally, union leaders have been beaten, discouraged,
and sent to jail when making claims for the colonies on
the grounds of "political stability." The result in gen-
eral for the ex-oriented groups was weak organization.

In addition, dependency has been built into the behavior
of these colonists, diminishing considerably their own
initiative to solve problems. This dependency has been
the result of two attitudes. On one hand, authorities
believed that the colonizers might be guided, and their
futures planned--like production targets, as reflected by
the contract. On the other hand, authorities felt colon-
izers' representation was perilous, and only economic or-
ganizations deserve consideration. Coops must be encour-
aged, unions discouraged.

In a frank analysis of the end result of these atti-
tudes, the last administrator of the INC-BID project con-

cluded:

the system based in excessive State paternalism
decreases the working habits of the peasant, it
kills its initiative, and his interest for com-
munity work decays trusting that everything must
be given to him., It destroys all the values of
the man, subjecting him to a situation of com-
plete dependence, when everybody's will should
be strengthened to overcome the work difficulties
and adapt to the new environment (11, p. 46).

the Nueva Canaan cooperative in Chimore. It started its
activities in 1964 and has been successful in many re-
spects. This group eventually rejected the project credits.
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b. Spontaneous colonies

The development of the internal institutions in
spontaneous colonies is quite different from that in
oriented colonies. The relations with official institu-
tions are also different. In order to obtain a picture
about how they work, and to have a parallel with the
Alto Beni I, the history of the San Loreazo colony will
be briefly related. ‘

San Lorenzo is one of twelve colonies within the
sample of the Caranavi group. Its history reflects some
of the common trends followed by the spontaneous group
in all the Caranavi fegion. San Lorenzo derives its name
from the river which flows into the Carrasco River. It
had 207 members in 1973. The group is composed mainly of
Altiplano peasants coming from the province of Pacajes,
in the department of La Paz, The firstzgroups heard
about Caranavi in 1959, from truckers who brought rice
and bananas from the Yungas to their local fair. . They
were informed about the availability of new lands, and
the opening of a new road from Caranavi to the Alto Beni.
Stimulated by this information, sqme'neighbors decided
to send a commission to Caranavi to obtain additional
news and investigate the possibility of obtaining the
land. A group of three menbers traveled tc Caranavi, and
a week later returned home with good news. Evidently,

they could apply for land, about 10 Ha. per family. The
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jungle was frightening--ye;y hot, many mosquitoes--but
the region was éx;itipg, and they saw some new settlers
cfrving their way into the jungle.

The next year--1960--about 90 families decided that
migration was a good possibility, and asked permission to
occupy land along the river from CBF. They were granted
a memorandum with a map, showing the location of the plot
assigned, and authorizing the occupation of about 1,000
Has. They started clearing the land between September
anleovémber of that year. They organized the San Lorenzo
sindicato, which represented them and imposed some obli-
gation;,on their members.,

The first year, as a collective action, they opengd
a trail along the river. They marked a front of 100 m.
and assumed to have a depth of 1,000 m. At the end of
thé year, each family had an average of .5 Has. cleared
and sown with rice. A very precarious house was built.
Around the‘house, a few bananas, some citruses and
papaye were planted. The rice harvest was made using the
"ayﬁi" system.* After the harvest, taking out the pro-
duct was a hard task; it had to be carried on their backs

%%
for four, five, or more kilometers--about one quintal

*
A day-by-day exchange of labor services among the
peasants of the same group.

* %
100 1bs.
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every time. A communal palm house was built over the
Caranavi-toad in order. to.temporarily store.the products
before loading the trucks. The Caranavi road was still
under construction; the'first.three years they: lost much
of their product.  The fourth year, they negotiat.d the
opening-of a tractor trail with a local logger; in ex-
.change, they would cut the.logs and give them free.*o
the sawmill. A few kilometers were opened the first
year. The following year some additional kilometers were
built. The whole colony heiped in opening the trail for
the work of the tractor. |

Throughout the years, the union has been their main
organization. It belongs to the Carrasco central, which
is comprised of a total of 15 colonies.  The central is

a member of the Confederacion de Campesinos de Bolivia.

In future years, when they needed cooperation from any
governmental agency, the confederation opened the doors
to them. 'In this way, they succeeded in improving their
road with pipes provided by the National Road Service

and a few hours of tractor work per year. In the last
few years they have been able to build two schools, with
the help of the Community Development Service. They
provided the labor, and the Service part of the construc-
tion materials. A social building has been built for

the union meetings,

During the first years, they spent half of their
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time in Pacajés, and the other half'in the colony. At
present, most of them have already moved entirely tg the
colony, and'just a few keep théir original lands. fhe
colony has expanded; it has almost doubled in size, and
additional_land was obtained from the samé CBF in 1964,

The access road is ndw in good conditioh most of

the timé. The demand for coffee has incrgased in the
last threefyears, providing a good sourcé.of cash income.
The mambers of the colony have improved their economic
situation and feel_thét they haQé no serious problemé.

It is clear fromlfhis brief history that the spon-
tanééus colonists havé had to éufvive in a new environ-
ment on their own initiative. Bezause of that, they have
devéloped befter and stronger syndical and coop oréaniza—
tions, Ironiéally, spontaneous colonists have been
politically accepted by governmen£ political bureaus as
have other peasant unionsn* Oriented‘colonists' repre-

sentation has been recently admitted by both the Confed-

eracion Nacional de Campesincs and the Ministry of

Peasant Affairs.

« .
This is, of course, the trend after the revolution
of 1952 and the land reform measures.



CHAPTER VI
SUMMARY AND POLICY IMPLICATIONS

- The main objective of this study . was to assess the
econom%c performance ofbspontapgougAand Qriented colonies
in Bolivia. This has been done by determining the eco-
nomic results achieved by both groups and by evalgatjng
the role and effects of public investment in this process.

The o:iented:cglqnies_squied‘were Alto Beni I and
II, Chimore and Yapacani. The spontaneous ones were Cara-
navi, Chapare and Chane-Piray. Geographically, they cor-
respond to three differentlregions in‘the country, The
Caranavi-Alto Beni region.is in the department of La Paz,
the Chapare-Chimore_regignﬁis,@n the departmeqt of Cocha-
bamba,Aand:Yapacani and Chape-Piray“are'in'the northern
section of the department of Santa Cruz.‘

Particular emphasis has been placed on the oriented
colonies because of the magnitude of the investment in
them. However, because of current interest by the Boli-~
vian government in the development of new areas, know-
ledge of the economic performance of settlers and public

investment analysis have important policy implications,

Vi.1., Economic Performance of Spontaneous and Oriented

Colonies in 1972-73.

The general hypothesis posed in the study--that
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spontaneous colonies achieve better results than oriented
ones--cannot be rejected. Thig is the conclusion pr@?éded
by analysis of the sample data. The spontaneous ésiénists
attained an average net farm income of $Bs 7,200 in 1973,
which was 8% percent higher than the average net income in
the oriented group. Statistically, this difference was
‘highly significant at a one percent probability level. -

Regional and local differences contributed to a
partial explanation of the basic difference betweeh'ﬁhe
two groups. The'colonies in theVSanta Cruz areas ééh;ngd
higﬁér ircomes than.Chapare-Chimo;e and Caranavi-Alto
Beni, while paran;yi—Alto Beni had thes lowest average in-
come., Again, regiohal differences were statistical1y sig-
nificant at a one percent probability iévél. Differences
betﬁéen individual colonies (or zbneéj shﬁwed that Chapare
and Chane—Piréy.were better off.éﬂan Chimore and Yapacani,
reépéctiveiy. However, there Qas no statiétically sig-
nificant difference between Caranavi and Alto Beni. 1In
at least two‘regions; tﬁe spontaneous colonies were con-
sistently better off thén the oriented oues.

The differences between Caranavi and Alto Beni are
important because 2lto Beni I had twice the average income
of Caranavi, but Alto Beni II had only 78 percent of the
income of Caranavi (see Tables IV.2.A énd B). Alto Beni I
is clearly affecting the regional average. It also shows

the importance of the ecological differences between the
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three colonies. Caranavi is characterized by shallow
soils andlslopes of 20 to 50 percent orr more. Alto Beni I
and II, on the other hand, have deep-clavish soils and
most of the cclonists live in areas with gentle slopes'cf
1 to 30 percent gradients.h In additioh, Alto Beni'II'has
faced marketing difficﬁlties due to a lack of'feeder road
maintenance. Cnce these problems are overcome, Alto Ben1
II will probably reach the income levels of Alto Beni I,

SOC1olog1cal varlables were 1nvest1gated as explana-
tions of the differences in.achievement between oriented
and spontaneous colcnies. Origin of settlers was one of
these variables. Urban origin and origin in the same‘
~ zone .were shown to'he positively‘related to higher’in;
comes, Origin in the altlplano or valleys did@ not sig-
nificantly explaln dlfferences in income levels. An
urban experlence may imply that an'’ 1nd1v1dual is more
alert to new 1nputs and/or marketlng opportunltles and
connections. At the same tlne, agr1cultural experlence'
in the altlplano or valleys does not help in the sub-
tropics. When the colonists are poor, uneducated pea-'
sants, the result is merely a shift of primitive tech-
niques from the uplands to the lowlands.

Education did not appear to lead to significant dif-
ferences in income, although the settlers have high liter-
acy_rates, compared to national averages. Two factors

would seem to explain this paradoxical result. First,
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those with higher education tend to'neglect their farms
in favor of other sources of income, and since net farm
income was the economic performance yardstick used, the
underutilization of the farm resources will obscure any
positive relationship between education and income.
Seccnd, for the majority, the education level is no more
than the third grade of primary school,: which implies
knowledge of little more than rudimentary reading and
writing skills,

Language, used as proxy for ethnic differences, did
not indicate any difference between Spanish and Quechua

speaking groups. But those whose primary language was

Aymara seemed.to obtain lower levels of income. A ceo-
graphical circumstance may help to explain this outcome.
Because of its proximity to Caranavi-Alto Beni, 96.5 per-
cent of the Aymara colonists (Altiplano people) have set-
tled in this region, which shows the lowest average net
income. The remaining 3.5 percent settled in Chimore,
another low income colony. However, particular ecological
conditions affect the income levels in both cases. Thus,
it becomes hard to discern the direction of causality.

Do ecological conditions outweigh ethnic and cultural
differences and lead to lower levels of income, or are
ethnic and cultural differences more important factors

in explaining levels of income?

The age of the head of the household provided some
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additional explanation for the variations in income.
Those colonists below fifty years of age attained higher
incomes than those above fifty. Younger people miy endure
a more hostile physical environment and longer hours of
physical work; thus, the answer appears logical.

The length of stay in the colony provided an addi-
tional explanation. The highest incomes were attained by
those with more than 15 years of residence in the colony,
wnile the lowest incomes were earned by those,witplless,
than five years of residence. This is a very important .
finding., It implies .the change. from a previous shifting
to a permanent agriculture, at least for the researched .
groups. If incomes.decreage with the length of permanence
in the colony, this would suggest a deterioration of the
land base. Higher incomes at later stages imply acquisi-
tion of knowhow in building up capital in the form of .
plantations and animals. Larger capital and higher in-.
comes are necessary conditions for a viable agriculture
in the subtropics of Bolivia.

The analysis here was bas2d con an individual exami-
nation of each variable. A multiple regression model
was then specified to further examine the relationships.

A stepwise regression procedure was applied to the
whole sample and the subsets of data from the individual
colonies, After the initial inclusion of sociological,

systems, and factors of production variables, the only
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variables which remained in the model were systems and
factors of production., Specifically, the amount of culti-
vated land, the availability of labor and the level of
investment in the form cf animals and variable'expendi-
tures and systems remained as the dominant variables in
the final equation.,

The same procedure was applied to obtain the equa-
tions for individual colonies and produced similar re-
sults, with one exception, In the case cf Chapare, the
origin variable was significant, as settlers coming from
the altiplano had higher incomes. Another significant
variable was length of stay. In the case of Alto Beni,
this variable remained in the equation for the first five
years of residence. The coefficient was negative, indi-
cating that the new colonists in the zone were attaining
lower incomes. This result makes sense for a colony
where plantations have been encouraged and commercial
sales start after four or five years of the tree planting.

The permanence of the variable "systems" in the mul-
tiple regression model, with a highly significant coeffi-
cient, tends to support the general hypothesis concerning
the better performance of the spontaneous colonies. The
exclusion of the sociological variables from these models
would appear as a mathematical translation of the relative
social homogeneity of both oriented and spontaneous

groups.
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The dominance of the capital, leha'endglabor vari-
ables is imﬁiicitly related to'techhoiogy. The analysis
of the capital eomp051tlon showed a general situation of
low investments ver household wlth absence of reprodu~
cible capital, such as'equipment or machinery. There were
no significant differences in capital investment between
oriented and spontaneoﬁs colonies. Variations in the
composition of capital were simply due to tyoes of pro-
duction. This conflrmed Quallflcatlon #3 of the ma1n
hypothe51s roncernlng the use of 51m11ar technology 1n
both groups. Higher 1ncomes were associated w1th the
amount of cultivated land and labor ava11ab111ty, a clear
situation of labor 1ntens1ve technology. |

Another relevant result ooncerns income distfibution
and income levels. Fifty—seven{percenf of the“sponten;"
eous colonists attained net ihcomes above the nacional’
average for the rural sector . Among oriented colonists
only 35 percent were above the‘average. Policies which
tend to overcome the current difficulties faced by
oriented groups could help to razise their income levels,
hopefully to levels similar to those of spontaneous
groups.

The examination of the distribution of income showed
that a relatively small percentage of settlers attained a

substantial share of the total income generated in each

colony. Ten percent of the spontaneous colonists had net


http:similartechnology.in

189
incomes above $Bs 15,000 (US$ 750), obtaining 37.2 percent
of the total income generated in the group. This is an
impressive average combared to the national per capita
of US§ 45 in the rural sector. In the oriented colonies,
only 3.6 percent had incomes above $Bs 15,000, which
amounted to 16.1 percent of the total income generated in
the group. Case. studies of these successful examples
could provide valuable answers for policy decisions.

In short, oriented and spontaneous .colonies have
common features. Both have developed a subsistence type
of agriculture, characterized by low productivity and low
incomes, although in general they are better off than in-
the highlands. Spontaneous colonies have attained higher
incomes than oriented ones and, in this sense, they are
more successful. The analysis of public invesfment pro-
vides some of the reasons for this outcome., Both groups
still maintain low standards of living, as a result of
their economic status and their sociological backgrouind.

With the same human capital for future land develop-
ment, the course of that developwent can b2 predicted as
an expinsion path along a production function with con-
stant returns to scale, The magnitude of the expansion
will be influenced by the opening of new roads and the

demand for products of the subtropics of Bolivia.



130
VI.2., Public Investment and Economic Analysis of

Colonization over Time, 1963-1972 and Projections

to 1987

0o

The hypothesisnthat'public investment in'spontaneous
colonies produces higher economichteturns thah or iented
colonies cannot be rejected. This is the conclusion ob-
tained from the analysis of publie and private investment
between 1963 and 1972, and from projections up to 1987.
The methodology used in this case has been the computatlon
of beneflt—cost ratlos and 1nterna1 rates of return as
measures for investment efficiency. The institutional
framework in whlch orlented and spontaneous colonlzatlon
developed was also con51dered relevant.

At dlscountlng rates of JO and 15 percent the
beneflt—cost (B/C) ratios for the spontaneous colonles
were above 1, taking into acc ount total investment. The
B/C ratios were below 1 for oriented colonies. The in-
ternal rates of return on total investment were above
28 percent for Caranavi and above 50 percent for the
spontaneous Chapare and Chane-Piray. The internal rate
of return on total investment was only 7 percent for the
ofiented group. This shows a considerably lower perfor-
mance than the spontaneous colonies.

In general, however, the results in terms of effi-
ciency over time are favorable to investment in new land

development and colonization. The B/C ratios are above
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1 at 10 and 15 percent discounting rates, and internal
rates of reuurn above 20 percent. Despite the fact that
only direct money impacts emerging from agricultural
production were taken into account, this favorable result
basically is due to spontaneous colonization., In addi-
tion, it is evident that part of the national targets
have been achieved., Colonization has helped in terms of
increasing and diversifying agricultural output., It has
also contributed to the creation of employment, -although
not in the desired magnitude. The physical and social
integration of the country has been largely enhanced.
The new roads are connecting regions previously discon-
nected and the "colla" and "camba" cultures have become
closer than evero*

Still, the low performance of oriented colonization
must be critically anmalyzed. Pre-colonization studies
of soils and natural resources were conducted. Sophis-
ticated procedures were used to select candidates,
Projects designed with such relative care could be ex-
pected to generate more than sSubsistence agriculture.
Clearly this has not happened. The reasons are that a
rigidity on the part of the Alto Beni Project authori-

ties, the Corporacion Boliviana de Fomento, and finally

*
"Colla" is the generic term for the highlanders,
and "camba" for the people of the lowlands.
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the Instituto Nacional de quonizacion led to a waste of
forest and other natural respufqes. Also, settlers were
assigned swampy plots or parcels with very poor soils,
leading to failure and desertion. Rates of desertion
were very high despite the laborious selection procedure.

This research would lead to the conclusion that some-
how public investment in the oriented colonies did not
create regions with progressive settlers. There has been
an apparent waste of financial resources in the oriented
projects. There were two main forms of waste: one in
direct assistance to settlers at the wrong time, and with
negative effects; and another, in a large unnecessary
bureaucracy.

One of the thorny aspects in explaining such an.
outcome is:the institutional framework in which oriented
and spontaneous colonies .deveioped. It is evident.that .
the Corporacion Boliviana de Fomento first, and the
Instituto Nacional de Colonizacion at a later stage, have
successfully completed the construction of roads and pub-
lic buildings and the establishment of other facilities,
for example, an excellent nursery for cocoa and citrus
production in Alto Beni. The main failures affecting
the performance of oriented colonists appear to have
occurred in: 1) absence of land titling; 2) direct as-
sistance to settlers; 3) the paternalism and dependence

created between the "project" authorities (CBF, Program
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or INC) and the settlers; and 4) the transition from
projeet management to the supply of normal services by
the government:, |

These four aspects deserve some add1t10na1 dlSCUS-
sion. At the end of 1973 (twelve years after the Alto
Beni I project started), not a single colonist had been
granted title to lana, despite all the survey expendi—
tures for land delineation_and the presence of a Law De-
partment in the'Instituto. Lack of title constitutes a
gserious impediment for credit applrcatlon. In addltlon,
it creates a lack of confidence on the part of_the set-
t1ers about their property rigbts. Absence of ﬂredlts
makes pravtially unfeas1b1e any further expans:on of the
farms, condemning settlerq to subsistence farmlng....

Although direct assistance to settlers has not been
high (a total of US$ 3,874,000; or an aQerage of US$ 704
per household in the form of the 51 TF credit;.fooe‘from
the WFP and 29 SF agricultural credit), this seems to
have been used at the wrong time--in the pioneer stage.
These resources have apparently served to weaken the will
of the settlers to struggle in the colonization areas.
The receipt of food, clothing. tools and transportation
facilities created a cycle of dependence, which the col-
onists tried to maintain as long as possible. Once the
loan sources dried up, many of them simply abandoned

the areas, leaving uncultivated plots and pending
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debts.” The experience of the spontaneous ééﬁfleré,:in
contrast, shows that they overcame this sfaée bf them-
selves, and after four or five years of settleﬁéﬁt'(ét
the consolidétion stage), afértéd demanding government
services. The cost for the'govefhment in this case is
minimal.

The third institutional failure stems frohliﬁé deéire
on the part of the coloniéation authorities to exefcise
control over the colonists. They thus established a
rigorous system of iéSuing pefmits to oriented colonists
which allowed them to leave the project area. While the
spontaneous coioni;ts movéd ffeély in and out of fﬁe.ési;

onies, tﬁe'oriénfed cblonisfs for many years had to obtain
a permit to'mOVG.“véhis probably restricted off-season
work éhd'additidnél income. 'Théisettler'was’fOrcéd to
cut off, perhapanith unnecessary rush, his links with
his previous Qorld. In addition, Chimore colbnists were
not permitted to cultivate cocoa, the pest cash crop for
the »-gion.

However, what has apparently handicapped oriented
colonies most has been the transition from project man-
agement to the supply of normal services by the govern-

ment. This, of course, cannot be imputed to the INC, but

to the lack of coordination among the different government.

. .
These debts over the plot had to be accepted by the
newcomers, in order to ge granted the land.
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services, and the chronic lack of financial resources of
the public budget. The budget was mostly designed to
cover salaries and administrative expenditures. The
National Road Service was reluctant to maintain the 550
km, of feeder roads, aad the Ministry of Health refused
to take under its jurisdiction the health facilities
built by the program. The complete failure to maintain
feeder roads has been the most important cause of produc-
tion losses for oriented colonists in the last Yeérs.

The results of Altd:ﬁéni I, however, suggest that
these are tempbrary problems. Cnce roads improve and
the administration becomes less r.gid, the situation will

improve and incomes will increase.

VI.3. Policy Implications

The findings of this r2search would appear to have
relevance for future policy dacisions in three directions:

1) On the nature of colonization programs;

2) On policies for the already Qstablished colonies;

3) On new land development. schemes.

VI.3.l. On the nature cf colonization programs

One of the lessons seems to be that it does not pay
to heavily fund production schemes which will evolve into
subsistence agriculture. In other words, the subsis-
tence-type generates itself, at least in the pioneer

stage.
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Given the population growth andﬁthe need for_emplpy-
menf creation in the rural sector, iﬁternallmigfétion is
still needed in the Bolivian'economic di:velopment process.
The approagh,'however, muét be‘ohe that avoids thé sub-
sidization of subsistence'agricultufe° The provision of
gobd, permanent access roads at iow costs seems to be
the answer. - | |

Another experiencé seems to be.thét the less the
government intervehes.in the bioneer ;éagé; the better
off the colonies will berih ferms'of economic and social
gains. At this stége,'thé settleré“ bwﬁ organizations
should be étrengfﬁéned. Whiié govefnméﬁt activity is .
strongly neéded:to fééiiitéte fﬁe access to new lahds by
road construction, additional services should be provided
only at a later stage, in tne consolidation process.

VIi.3.2. On policies for the already established

Improvement and maintenance of feeder roads and
technological changes seem to be the major issues for
immediate policy action, (There are many other specific
problems in each colony that will be left aside for the
sake of clarity.) 7The marginal investment in road im=-
provement (mostly drainage and/or gravelling, according
to local circumstances) will certainly pfovide the highest
returns in the immediate future. The colonizers will

certainly benefit, but this investment would also help
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provide a larger and probably cheaper supply of food to
the urban centers, This research showed that by 1972 the
six colonization areas wete adding an agricsltutal output
valued at US$‘6,500,000. With presently available re-
sources, and better feede?.roads, these same colonies:
ceuld market at least 20 or 30 percent more, or about

uss$ one-and-a-half to two million dollars,

Technological chahge which incteases production seems
to be the only way to 1mprove the 11v1ng conditions of the
thousands of settlers in the future. In the case of
Chapare~Chimore, Yapaeéni and Chane;Piray and the other
colonies in these twe mejor regions, the transition needs
to be made from'purely labor-intensive techniques to |
animal or mechaniceihhower, The éresent reseurce combi-
natlon of abundant land and sma;l populatlon suggests this
solutlon. The fast development of commerc1a1 agrlculture
and the experience of foreign colonles both 031ng mech-
anlzatlon and modern 1nputs, also leads to this con-
clusion. ” ;

The case of Caranav1—Alto Beni is d1fferent Since
most of the land is mountalnous, only 11m1ted mechanlza-
tion is possible. In this case the emphasis should be on
land-intensive techniques. The introduction and diffusion
of high yielding varieties of cocoa is a good example.
This needs to be maintained ahd if possible expanded to

new crops, which in turn requires the establishment of a
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sound research and extension service for the region. ..

Two other more specific issues need to be faced in
order to facilitate such change. One is land titling.
Without titles, the colonists do not have access to the
regular sources of credit, at least under current legal
regulations. Another is a more flexible policy on farm
size. As observed in the income distribution, there is
an important group of aggressive settlers who are attain-
ing higher incomes than the average and are constrained
by farm size. Given the social consequences of permitting
too much concentration of land in the hands of a few set-
tlers, a ceiling of 80 or 100 Ha. could be established
in areas like Yapacani or .Chane-Piray but, within tbqse
limits, aggregation of smaller plots should be permitted.

Vi.3.3. On new land development schemes

As an immediate target, Bolivia is facing the chal-
lenge of developing over 2,000,000 Hectares of virgin and
. ,
almost immediately accessible lands. The Government is

also undertaking an ambitious road construction plan for

*
They are distributed as follows:

Mosetenes (La Paz-Beni) 70,000
Chapare (northern portion cof

currently colonized area . 500,000
San Julian (eastern Santa Cruz) 650,000
Abapo-Izozog-Parapeti

(southern Santa Cruz) 700,000
Yapacani~Puerto Villarroel

(Santa Cruz-Cochabamba) 180,000

Total 2,100,000
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the decade ahead.* Both activities are closely inter-
related and will require a substantial investment, in
addition to funds already invested in basic and feasi-
bility studies.

The push forces in the highlands and the need for
absorbing the population growth of the traditional agri-
cultural areas suggests that the human resources associ-
ated with these programs will be peasants from tha high-
lands. To avoid developing extensive regions with merely
subsistence agriculture, a policy designed to encourage
the creation of a commercial farm sector would seem to be
highly advisable. In addition to economic considerations,
social and political reasons are involved.

In terms of investment in infrastructure, a low in-
vestment per square kilometer to be developed seems ad-
visable in the first stage. To be more specific, the
situation of Caranavi versus Yapacani seems to be a good
example. Caranavi shows relatively low levels of income,
but the rates of return are satisfactory for total in-
vestment. On the other hand, Yapacani settlers had simi-
lar incomes to those of Caranavi, but the "project" has a

low return of 6 percent. The obvious difference is that

*The outstanding examples are: the projected road
highway La Paz-Beni, the connection between Cochabamba
and Santa Cruz via Chapare, and the plan to build 3,000 km.
of new roads in the eastern and northern portions of
Bolivia.
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investment in basic infrastructure is minimal in the case
of Caranavi, Because of the nature of oriented projects
and adverse ecological conditions, public investment has
beén very high in Yapacani, 1In addition, the feeder roads
in Caranavi were built with resourcés generated within =
that region. |

a similér:argument'Can be made for Chapare. So far,
the highly expensive road connecting Cochabamba and Cha-
pare has not produéed the expected dramatic changes in.
the agriculture and écdnémy of ‘the region. The weight of
this investment is naturally affecting the low rate of
return for Chimore.,

Knowledge of the resource base is also important,
but use of this knowledge seems even more important. The
experience with the oriented colonies shows that basic
studies were not utilized during project execution. For
future development the magnitude of investment seems
critical in relation to the resource base in the two
cases. The planned La Paz-Beni highway will cross the
barrier of the Andes, and the full axis of the road will
be surrounded by mountainous land partly developed with
the Caranavi-Alto Beni settlers. Future agricultural
development under these conditicns will only be at the
subsistence level and will not be highly profitable.
While the interconnection between La Paz and the Beni

plains is geopolitically important, low returns may be
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expected because of the resource base.

A gimilar contrast between needs of investment and
low returns can be forecasted in the planned intercon-
nection between Cochabamba-Santa Cruz via Yapacani and
Puerto Villarroel or Puerto Grether-Ivirgarsama. The
road will facilitate interchange between the two regions,
but the intermediate areas for developmert have large
swamps and in general soils of poor fertility. The ad-
visability of high expenditures is highly questionable.

Thus, the basic implication is that although these
investments are highly desirable and needed to accelerate
Bolivian development, a cautious policy in public expen-
diture must be observed, with special attention to the
magnitude of the invastment in relation to the resource
base and the human capital complementary to those re-
sources.,

To conclude, the most important policy implications
suggested by this research are:

a) The avoidance of costly oriented programs of col-
onization which simply subsidize the creation of subsis-

tence agriculture.

b) The improvement and maintenance of feeder roads
in order to help in the consolidation of already estab-
lished colonies. Investment of this nature seems to
offer high pay-offs,

c) The design of policies to facilitate long run
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changes to higher productivity techndldgy. Land exten-
sive technologies, for Santa Cruz and Chapare, and land
intensive technology in the case of Caranavi-Alto Beni
are suggested., “

d) The acceleration of land titling along with a
policy which allows farm size increases. These are com-
plementary measures to (c). However, increases in farm
size should be held within reasonable limits in order to
avoid the consequences of future land and income concen-
tration in a few hands; | | .

e) The construction of all;weathef roads must be
given top priority in future lands deveidpméﬁt; yet the
unit costs per square kilometer of land to be developéd
must be weighed with a sound knowledge of the resource
base and the possible returns from investment before

beginning a project.
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ORIGIN CF SETTLERS
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YUNGAS ¢ 13,95 @ .00 ¢ $,98 ¢ 484,19 ¢ 32,56 1 L00 @ 2.33 1 100,00 PROW
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THAN 6 3 13,54 1 0.3 @ 21«74 3 22,56 ¢ 24,68 1 23,93 1 33,33 1 22,12 PCOL
H 1,70 ¢ 1,31 ¢ 1,351 3,93 @ S,10 ¢ .66 ¢ 5,10 ¢ 22,12 PPLANE
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TABLE A.,7
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COLUMNS,,,,CATEGORJES OF DICTRICT

] 1 H 1 1 1 g !
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t 22 1 25 1. 61 4z 1t 37 1 a6 1 49 3 227 COUNT
20+ 7O 1 9,69 & 11,01 ¢ 2.04 t 18,50 3 16,30 ¢ 20,26 ¢+ 21,59 t 100,00 PROW
30 T 22,92 35 25¢77 1 13¢04d f 31.58 & 23.42 8 39,32 t 431,88 ¢ 29,71 FCOL
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B Y,66 1 6,240 3 2.00 § S.37 3 5.09 1 5. 37 3 3. 66 1 32,85 PFLANE
l::::::::::::::::::-::::===::=3======:::===-====::=8==:::::::::::::::::!::::::::
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1 21 11 11 1 1 T 1 31 ] 17 COURT
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TOTAL T (2,097 § 12,70 ¢ 5,92 ¥ 17,45 t 20,68 ¢ 15,31 ¢ 15,31 ¢ 100,00 PROW
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Average age 40.4 36,0 39.0 36.2 40.0 33.7 34.7 37.2
s.d.v. ( 12-37) (9-53) (9-“5) (10056) (‘3-70) (‘3'10) (10-79) (11099)

602
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TABLE 2.8

AGE OF WIVES OF SETTLERS
ROAS.eoeeeas CATEGORIES OF AGEWIFE
COLUMMS,,, CATFGNRIFS 0F PISTPICT

: : : : : H H !
H t : T A PENT ¢ H H 1
tCHAPARE 1CHIMORE :4 HEMT 113 11 :CARANAVIIYAPACANI$CH=PIRAYD TOTAL
3 10 ¢ 26 1} C 37 @ 40 3 20 ¢ 28 169 COUNT
20 AND S.%92 ¢ 15,33 : 3,73 1 21.P9 ¢ 23,67 ¢ 11,83 ¢t 16,57 3 100,00 PROW
LESS ¢ 10eu2 & 26.R0 ' 17.39 3 27.82 1 25.32 ! 17,09 ¢ 23,93 ¢t 22,12 PCOL
H 1,31 ¢ 3,40 ¢ 1.05 ¢ 4,84 5,248 ¢ 2.2 ¢ 3,66 ¢ 22,12 PPLANE
H 32 13 ¢ .15 ¢ 30 ¢ 37 ¢ us ¢ au ¢ 216 COUNT
20+ TG 3 1u,By ¢ 6,02 H,54 ¢ 13,h9 ¢ 17,13t 20,83 % 20,37 13 100,00 PROW
30 T 33.53 ' 13.60 t 32.61 3 22.56 % 23.42 ¢ 18,Ubh & 37.61 83 28,27 PCOL
H 4,19 3 1,70 ¢ 1.90 ¢ 3,93 13 4,84 3 S.89 s,76 ¢ 28,27 PPLANE
:::::::::::::::=::====::'—'::::'.':::::'-':====:'-‘::::::====::::::::::::::::::::::::::3
s 26 ¢ Uk ¢ 13 35 1t uQ 1 27 25 215 COUNT
304 TO ' 12,09 ¢ 21,40 ¢ 6,05 ¢ 17,67 ¢ 18,60 3 12,56 1 11,632 100,00 PROW
40 $ 27.08 1 U4T.L2 T PR.2A t 28.57 ¢t 25.32 ¢t 23.08 ¢ 21437 ¢ 28,14 PCOL
: 3,40 ¢ 6,02 1t 1,70 ¢ 4,97 ¢ 5.24 3 3,53 3 3.27 & 28,14 PPLARE
] 18 ¢ 10 3 9 3 24 ¢ 22 ! 18 ¢ 16 ¢ 117 COUNT
40+ 1O ¢ 15,38 ¢ 8,55 ¢ 7,69 ¢ 20.51 ¢ 1B.80 ¢ 15,38 ¢ 13,68 ¢ 100,00 PROW
50 t 18,75 % 10631 ¢ 19.57 % 18,05 3 13,92 ¢ 15,38 ¢ 13,68 @ 15,31 PCcOL
: 2.36 1 1.31 ¢ 1.18 ¢ 3,14 ¢ 2.88 ¢ 2.36 ¢ 2,09 ¢ 15,31 PPLANE
: 10 ¢ 2 ¢ a3 15 7 31 4z COUNT
50+ 70O ¢ 23,81 ¢ 4,70 1 2,38 ¢ 9,52 ¢ 35,71 ¢t 16,67 3 7.14 1 100,00 PROW
60 T 10.42 ¢ 2.0h 3 2¢17 3 3,01 ¢ 9,49 5,98 1 256 ¢ 5.590 PCO".
: 1,31 18 W26 % J13 ¢ .52 3 1,96 3 .92 ¢ .39 ¢ 5,50 PPLANE
3 0 e 0 2 0 0 ¢ 4 3 0 2 1 ¢ S COUNTY
GREATEFR .00 ¢ .00 ¢ 020 ¢ .00 ¢ 80,00 3 .00 ¢ 20,00 ¢ 100,00 PROW
THAN 60 ¢ 00 ¢ .00 2 00 2 W00 ¢ 2.53 @ .00 «85 1@ « 65 PCOL
3 LU0 3 LU0 3 L 00 o 200 ¢ s ¢ 00 3 135 ¢ 20D PPLANE
=========:========:::::=::====::::::==::::::=====:::==::::::::::::::::::::::::::
H 96 t Q7 de ¢ 133 ¢ 158 ¢ 117 ¢ 117 ¢ 764 COUNT
TOTEL 1§ 12,57 8 12.70 = 5.02 ¢ 17,01 ¢ 20,98 1 15,31 ¥ 15,31 1 100,00 PROW o
: 100,00 t 100.00 100400 ¢ 100400 ¢ 100400 100,00 3 100,00 3 100,00 PCOL 5
T 12,57 1t 12,70 ¢ f,02 8 17,41 ¢ 20,68 ¢ 15,31 ¢ 15,31 8 100,00 PPLANE
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TABLE A.9

CIVIL STATUS OF SETTLERS
ROWS | ,44s,e,CATEGORIES OF STATSET
COLUMNS, ., ,CATEGORIES OF PISTRICT

t : : H H s : H
H H : 1 A BEN] t { ?
tCHAPARE :CHIMJONE 14 BENI 13 11 tCARANAVI s YAPACANT i CH-PIRAY: TOTAL
==========:=:===========:::::::::::::::::::::::::::::::::::::::::::::3::::::::::
H 7¢ 1t 73 ¢ 36 2 90 125 ¢ 79 1 92 @ 574 COUNT
MARRTED 1 (3,7~ 7 12.72 : 5,27 ¥ 15,6FR 1 21,7E 1 13,76 ¢+ 16,03 7 100,00 PROw
: 82,291 Th,nUd 3 TR 26 @ 69.23 ¢ 62,24 ¢ 69,91 ¢ 78,63 1 76,53 PCOL
! 10,53 1 9,73 1 4,30 ¢ 12,00 t 16,67 t* 10,53 3 12,27 ¢ 76,53 PPLANE
H 2 14 ¢ S 3 19 ¢ 8 8 12 68 COUNT
SINGLE 2,94 ¢ 29,59 : 7,38 ¢ 27,94 : 11,76 ¢ 11.76 ¢ 17,65 3 100,00 PROW
. ! 2408 ¢ 1U.SA T 10,AT § {0,620 ¢ 5.26 ¢ 7,08 T 10,26 1 9.07 PCOL
: 27 1 1.R7 ¢ .07 2.53 1,07 1 1,07 3 1,60 ¢ 9,07 PPLANE
H 1t 0 : (V] (U 1 3 13 0 3 COUNT
DIVORCD ¢ 33,33 : L00 ¢ LS00 ¢ 00 ¢ 33,33 : 33,33 3 «00 2t 100,00 PROW
! 100 1t «0N 2 N0 ¢ «00 ¢ hb 2 .P8 1 «00 3 W40 PCOL
: 13 .00 ¢ <00 3 .00 «13 1 013 1 «00 W40 PPLANE
H [ e 2 ! 5 ¢ 12 1 4 4 3 33 COUNT
ATOC0~ ¢ 12,12 ¢ 6,0h 3 ho00 3 15,15 T T6,.36 1 12,12 1 12.12 1 100,00 PROW
: de17 ¢ 2008 ¢ U,35 1 3.85 @ 7.89 ¢ 3.54 Jedo 8 4,40 PcoL
: .53 ¢ .27 ¢ 27 3 27 3 1,60 ¢ 253 ¢ «53 3 4,40 PPLANE
H 10 3 7 3 1 16 @ 5 s 2t ¢ 9 3 71 COUNT
LIVINGw 3 14a,0R 3 9,54 8 4,23 ¢ 22,54 7,04 1 29,58 ¢ 12,68 &t 100,00 PROW
T 10.42 3 T.29 peS2 ¢ 1231 ¢ 3,29 7 18,58 3 T.69 3 S.47 FCOL
H 1,33 ¢ «93 3 sdy 3 2.13% ¢ 07 ¢ .80 ! 1,20 ¢ 9,47 PPLANE
? 0 [ 0 o 1 ¢ 0 0 ¢ i COUNT
NO ANSwR} «00 3 «00 ¢ «20 «00 ¢ 100,00 3 + 00 ¢ «00 ¢ 100,00 PROW
H 00 3 « 00 3 200 ¢ oN0 ¢ obb 3 «00 3 200 3 13 PcoL
: L 00 ¢ «00 ¢ .0 2 .00 3 213 ¢ .00 3 L00 ¢ S PPLANE
: 96 3 96 3 b ¢ 130 152 3 113 3 117 3 750 COUNT
TOTAL — 1 12,801 12,80 3 5,13 7 17,33 17 20,27 7 15,07 3 15,60 3 100,00 PROW o
' 100400 3 100400 3 100490 2 100400 3 100,00 ¢ 100,60 ¢ 100,00 ¢ 100,00 PCOL ot
] 12,80 ¢ 12.80 : ne13 ¢ 17,33 ¢ 20,27 15,07 3 15,60 : 100,00 PPLANE
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TABLE A.10

DUeS THE SETTUFN READ UR =RJITE
ROXS e ereeesCATEGORLIES OF FrNRWSSE
COLUHNSQQQQCATtGORIES OfF NISTRICT

H H 1 ! : H H . H

g ! $ A BENT & . H $ ]

1CRaPAxE SCRIMUKE & BENT 13 I1 tCARANAVIIYAPACANT ICHePIRAY? JTOTAL

H 4 t 80 40 ¢ 107 2 114 ¢ 58 3 96 ¢ 599 " COUNT
READARIT: 10,68 ¢ 13,36 hoo8 ¢ 17,86 ¢ 19,03 ¢ 16,36 T 16,03 3 100,00 PROW

P66.67 1 B3.33 : Rp.96 ! A2,31 t 75,50 ¢ 85,96 ¢ 82,05 ¢ 79,87 PcoL

H 8,53 1 10,67 : 5,33 ¢ 14,27 3+ 15,20 ¢ 13,07 : 12,80 ¢ 79,87 PPLANE
:::::::::::::::::::=====::================:======:======::::::::::::::::::::::::

H 32 ¢ 16 ¢ ] 23 37 16 ¢ 21 1@ 151 COUNT
DONTRWR @ 21,19 ¢ 10,50 ¢ 31,97 ¢ 15.23 ¢ 24,50 ¢ 10,60 ¢ 13,91 ¢t 100,00 PROW

P33.33 1 164867 I 13,94 ¥ 1769 T 24,50 1 14,04 ¢ 17,95 3 20,13 PCOL

H 4,27 ¢ 2.13 ¢ .H0 ¢ 3,07 ¢ u,93 ¢ 2,13 1@ 2.80 1 20,13 PPLANE

! 96 3 96 : a6 3 130 3 151 3 11d ¢ 117 1 750 COUNT

TOTAL 3 12,80 ¢ 12,80 ¢ 6,13 17,33 ¢ 20,13 3 15,20 ¢ 15,60 t 100,00 PROW
1 10000 ¢ 100400 t 200400 2 100,00 ¢ 100.00 ¢t 100,00 ¢ 100,00 ¢ 100,00 PCOL
! 12,80 ¢ 12,80 : 6,13 ¢ 17,53 1 20,13t 15,20 ¢ 15,60 & 100,00 PPLANE

(A4



‘FABLE A.11

SEYTLERS' LEVEL OF EDUCATION
BNrlenaaca  CATEGORIFS OF FDUGCATN

COLUMNS,,,,CATEGORIES OF DISTRICT

H 1 H [} i H] H 1
1 | DU R | I | I N I ISP JE
tCHAPARE (CHIMORE 1ABENI 1 1ABENI [11CARANAVI(YAPACANIICRPINAY 1 TOTAL
t 0 2 0t 01 2 1t [ 113 0t q COUNT
1 - 1 - 1 - 1 21 _Le 1 - 3 [’} Sun, EOUCATN
1 - ] o ] - 1t 1,000t 1,000 31 1,000 3 - t 1,000 MEAN, EOUCATN
PROFESS 1 L H - 3 - L__Loooo 3 - 1 - ¢ - g ,0000 S0V, EOUCATN
1 «00 3 «00 1 «00 3 S0,00 35 25,00 &t 25,00 ¢ «00 3 100,00 PROw
1 200 3 200 ¢ 200 3 1,61 3 WB7 8 1.01 1 200 1 251 PCOL
] +00 1 «00 +00 3 «28 1 ,1Q0 214 8 00 : «57 PPLANE
1 01 11 01 T 1T [) 1 0t 3 COUNT
1 - 1 33 - 1 3 s 31 - 1 - ] 9 SuM, EOUCATN
] - t 3,000 1 - t 3,000 ¢ 3,000 3 - ] - t 3,000 MEAN, EDUCATN
_JECHSCH ¢ - 1 - H . ¢ - 1 - 1 - H - 10000 0V, EQUCATN
] «00 ¢ 33,33 3 00 3 33,33 : 33,333 .00 1 «00 3 100,00 PRQO=
! 200 3 1,06 1 200 3 812 07 8,00 1t 400 3 083 PCOL
! ,00 W18 3 .00 3 L1471 .14 .00 1 500 1 .as . PPLANE
1 25 1 287 228 T TasTiTTT Twy f 4o ¢ 291 23a COUNY
! 124 ¢ 137 ¢ 106 1 217 ¢ 208 1 191_¢ 137 ¢+ 1116 SU™, EQUCATN
1 4,960 ' 4,893 1 4,318 1 4, H22 1 Jldl 8t 4,775y 4,726 § 4,R10 MEAN, ECUCATN
__HIGHSC 1 ,2000 & ,3150 1 .3°£9h1_, 3860 i, uustx L4229 R ,uSuQ t 3929 SOV, EDQUCATN
t 10,781 12,0773 9.68 1 19,40 t 16.53 ! 17 2¢ 1 12,501 100 00 PROw
I 26,064 8 29,79 ¢ 50,00 3 36,29 t 23,8h 1 40,40 18 29123_3 32,91 PcoL
N 3,55 1 3.97 3,127 6,3871 ~,1071 5,67 ' LT 1 32,91 PPLARE
---...---.--.----...O-----..-.-.Q---..--..-----------'------.--..---..-------...
t 38 1 43 1 16 3 52 ¢ he 1t ag 52 1 318 COUNT
1 22A 1 288 1 96“[____312_!___ 39A 3 26a_3_ 3!2_3___jﬁ°b ___Sur, EDUCATN
t 2000 1 b 000 ¢t 6,000 8% &,000 : 000 1 b 000 ¢~ 6 000 13 <000 MEAN, ECUCATN
PRIMARY 3 .oooo 1 .oono [ .oooo t  ,0000 3 .oooo 1 .onoo 3 .oooo t oaoo SOV, EDUCATN
1 12.03 1 15,19 S.06 1 16.46 1 20,9 1 13,9271 16,46 ¢ too.oo PRCw
839,58 1 531,06t 35,36 3 4},94 1 44,30 1 44,06 3 S2,53 § au,82 PCOL
H 5,39 1 6,61 1 2.27 3 7.35 13 9,36 3 6,28 1 7.38 ¢+ 44,82 PPLANE
.--...-.--....-.--..'.-..--.-.----..o--.----.---------.----.---.----.B-------...
1 33 3 17 1 ] 2a 3 387 14 1 1871 150 COunY
1 231 1 119 1@ a2t 168 8 266 1 98 1 126 1 1050 SuM, EDUCATN
it 7,000t 77,0001 7, 600 1 7.000 ¢ 7,000 1 7,000 3 7,000 ¢t 7,000 MEAN, ECUCATN
NO EDUC ¢ ,0000 3 L0000 3 ,0000 ¢ _,0000 = ,0000 3 L0000 3 L0000 : ,0000 SPV, EDUCAIN
t 22,00 ¢+ 11,33 4,00 ¢ 146,00 1 25,33 3 9.33 + 12,00 ¢ 106,00 PROA
$__34,38 3 33,09 3 313,68 3 19,35 3 25,50 ¢ iu,34 t 18,18 2 21,28 PCCL
H 4,68 1 2,41 1 <85 1t 3,490 ¢ S.39 1 l e9 1 2,55 ¢ 21,28 PPLANE
eweseoswSaor .‘.----.-I.O--.---.-..--------~---.-..-..--.-------.------n---ﬂ-.---.-
] 96 1 4 3 aq 1 124 3 149 1 99 99 705 COUNY
1 583 3 547 3 2448 8 702 1@ 870 1 SS4 3 S75 3§ ac7s Suh, EDUCATHM
! 6,073t S,819 3 S,545 1 S,661 t 5,839 &£ S,595 ¢ 5,808 ¢ 5,780 MEAN, ECUCATN
TOTAL ¢ ,7960 31 L8027 t 3478 t 1,0584 1 ,9869 &t 9575 1 ,A290 1 ,928S SDV, EOUCATN
t 13,62 38 13.33 3 be20 8 17,59 & 21.13 & 14,04 5 1a,0a 3 300,00 PROw
8 160,00 ¢ 300,00 ¢ 305,00 8 100,00 ¢ 300,00 3 1oo.uo $ 100,00 ¢ 300,00 PCOL
) lle 21 13,331 6428 1 17,59 3 21,13 ¢ $4,04 PPLANE

18,04 § 100,00

t1c



TABLE 2.12

DOES 1HE WIFE READ DR WRITE
RO%S s eseee s CATEGHR]IES OF PEr~kRW
COLUMNS 4,4 CATEGIRIFS OF DISTFICT

: : :
! ! t &4 RENI 1 : ] !
: ! 1

$CHAPARE $CHIMORE & BENT T 11 CARANAVIIYAPACANI :CH=PIRAYS TOTAL
1 23 1! 2o x- -‘23 H B 47 3 ;6 ] -;; H 49 273 COUNT
FEAGWRITY 8,42 ¢ 13,19 1t R,d2 ¢ 17.22 ¢ 20,51 ¢ 14,29 3+ 17,95 t 100,00 PROW
¢ 25:8u4 !t 4S.00 t SR,97 ! 4u,34 ¢ U2.42 ¢ 37.50 ¢ 49,49 31 42,06 PCOL
] 3,54 ¢ 5,%5 3,54 ¢ 7.24d ¢ 8,63 ¢ 6,01 ¢ 7.55 3 42,06 PPLANE
1 66 1 ug 8 16 3 59 76 1 65 3 S0 3 376 COUNT
DONTRWR ¢ 17,55 ¢ 11,70 ¢ 4,26 ¢ 15,69 1t 20,21 1t 17,29 ¢ 13,30 % 100,00 PROW
$ Td.16 ¢ 55,00 ¢ U1403 ¢ ©SS5.66 ¢ 657,58 ¢ 62,50 ¢ 50.51 ¢ 57,94 PCOL
: 10,17 1 6.78 3 2,47 ¢ Q.09 ¢ 11,71t 10,02 3 7.70 ¢ S7,94 PPLANE
g 89 1 a9 : 39 3 106 ¢ 132 ¢ 104 3 99 13 649 COUNT
TOTAL ¢ 13,71 ¢ 12,33 6,01 ¢ 16,33 ¢ .20,3¢4 1 16,02 ¢ 15,25 % 100,00 PROHW
: 100,00 ¢ 100,00 2 1CO0,9w0 ¢ 100,00 ¢ 100,00 ¥ 100,00 ¢ 100,00 % 100,00 PCOL
T 13,71 8 12.33 ! 16,33 ¢ 20,34 t 16,02 1 15,25 8 100,00 PPLANE

vic




TABLE A.13

LEVEL OF EDULTATIORN NF wWIVES
RONS.sseess CATEGORIFS UF EDJCNWIFE
COLUMNS,, . ,CATEGGRIES 0F DISTRICT

! s 3 $
:CHAPAKE $CHIMORE ;& BeNI | 71 CARANAVIIYAPACANTICR=PIRAYt TOTAL
3 0 0 ¢ 0 ¢ 1 3 1 % 0 ¢ 1 ¢ 3 COUNT
PROFESSN} L,00 JO00 2 «N0 T 33,33 ¢ 33 .33 3 L00 ¢ 33,33 ¢ 100,00 PRONW
L H «00 3 W00 ¢ MO «95 ¢ 76 ¢ .00 ¢ 1,01 ¢ 46 PCOL
: .00 8 L00 ¢ .00 3 .15 ¢ «15 3 .00 2 215 ¢ 46 PPLANE
H 0 1 9 3 (UM | 0 @ 03 0t 0 ¢ 0 COUNT
COLLEGE : .00 1t <00 3 .00 ¢ .00 ¢ .00 1 .00 ¢ 200 ¢ 200 PROW
H +00 ¢ 00 3 200 ¢ 200 ¢ «00 ¢ «00 ¢ 00 ¢ .00 PCOL
H «00 00 8 w00 3 «00 ¢ L00 ¢ .00 3 «00 ¢ 200 PPLANE
] 0 0 (] 0 0 03 0 ¢ 0 COUNT
TECHSCH @ .00 ¢ 200 ¢ o0 ¢ +00 ¢ 00 ¢ .00 ,00 ¢ + 00 PROW
: 00 «00 .00 3 «00 ¢ «00 ¢ 000 ¢ 000 »00 PCOL
1 .00 ¢ .00 : .0 ¢ W00 @ .00 3 200 1t ,00 3 «00 PPLANE
: [ 2 ¢ 2 0 33 0t 6 ¢ 13 COUNT
HILGRSTH 3 L0 ¢ 15,38 3 15,38 13 .00 ¢ 25,08 1 .00 46,15 ¢ 100,00 FRUW
: 00 2 2.50 ¢ 5¢13 3 .00 ¢ 2.27 ¢ W00 ¢ 6.06 8 2,01 PCOL
H «00 3 .31 ¢ «31 <00 JUb 5 .00 e93 3 2,01 PPLANE
H 24 ¢ s : 21 ¢ ) 51 @ 52 ¢ -35 : 41 3 262 CCUNTY
PRIMARY 13 9,16 ¢ 13,36 3 3,02 ¢ 19,47 ¢ 19,85 ¢ {u,%0 ¢ 15,65 t 100,00 PROW
! 26697 7 43.TS T Si.085 1 48,57 T 39,39 8 37,25 T Gi.d1 ¢ 40,56 PTOLC
: 3,72 ¢ S,u2 ¢ 3,25 ¢ 7.89 ¢ B,08 ¢ 5,88 ¢ 6,35 t 40,56 PPLANE
: 65 a3y 16 ¢ S31 76 : -eu t Sy @ 368 COUNT
NO EDUC ¢ 17,66 3 11,68 : 4,35 3 14,40 5 20,65 ¢ 17,39 ¢ 13,86 t 100,00 PROW
! 73.03 ¢ S53.75 % d1.03 ! S0.4B T S7,5R 1 62,75 t 51,52 t 56,97 PCOL
$ 10,00 ¢ 6,6h ¢ 2,48 ¢ 8,20 ¢ 11,76 ¢ ©. 891 ¢ 7.89 3 56,97 FPLARE
o 89 : RO : 39 ¢ 105 : 132 ¢ 102 3 99 3 646 COUNT
VCTAaL 3 13,78 : 12,38 3 6,04 3 16,25 ¢+ 20,837 ¢ 15,79 15,33 v 100,00 PRKOW
$ 100400 ¢ 100400 3 100,00 2 100,00 ¢ 100.00 * 100,00 ¢ §00,00 3 100,00 PCOL —
H 13,78 12,33 6,06 2 16,25 ¢ 20,43 3 15,79 1t 15,33 ¢ 100,00 PPLANE w




TABLE 2,14

RICOREN GO YO STRUDC
RO#S,,,,,, ,CATEGORIES OF SCHLCHIL
COLUMNS, ., .CATEGORIES OF DISTRICT

1 ] 1 t A BENT ] 1 1
ICRAPINE ICRIYORE 1% BERY 1Y TI P ARANAVIITYAPALANT I CR=PIRAY T TUTAL
8.3'38:88:8]:::8:28!:3:l=:=2::l::::t:t:::::::!:t::::::: :t:::::!:t:::::3==8:==33
] 5SS 13 37 1 27 1 S3 1 7% 1 Sd 3 S4d 355 COUNY
Y] 1 15,49 1 10,43 1 Teol ¢ 18,9% 1 21,713 4 15,211 15,21 t 100,00 PHROw
SCHGOL 1 8a.s2 3 9250 ¥ 100.00 ! 69,74 3 87.21 1 7.4 1 98,18 3 84,73 PCOL
! 13,13 1 8,63 1 6,44 3 12,65 : 17,90t 12,89 i 12,89 1 84,73 PPLANE
838::!:::8:3::::::::::::::::::::::::::::==:===:=::::=:==:=:::::::::::::::::::::3
H 10 ¢ 31 03 23 1 11 1 16 1 1t 64 COUNT
DONT GOSt 15,63 4,69 3 90 & 35,94 ¢t 17,19 1 25,00 ¢ 1,56 ¢t 100,00 PROW
T 15,38 1 7.50 1 «00 1 30,26 1 12,79 1 22,66 1 182 ¢+ 15,27 PCoL
! 2,39 ¢ 72 8 .00 1 5.49 1 2.63 1 3.82 1 26 ¢ 15,27 PPLANE
8:3::!::3:3!:::::::!::::1:::::3:::::::========:=:::::l===::::==t::==::3====3::8!
1 65 3 «0 1 27 1 1o 1 as ¢ 70 2 S5 1 41 COUNY
TOTAL 1 15,51 3 9,5% 6,44 1+ 18,18 1 20,53 1 16,71 ¢ 13,13 t 100,00 PROW
1 10000 8 10040 & 100400 3 10€.20 .8 100,00 ¢ 100,00 1 100,00 3 100,00 PCOL
t 15,511 ¥.55 b,du 3 18,141 20,571 16,71 1 13,13 1 100,00 PPLANE
TAD . &
DO TmE CHILDREN GO TO HIGK SCrooL
RO4S,,,,.,,,CATEGORIES OF mSCLCHIL
COLUMAS [ CATEGORIES OF DISTRICY
1 ' [} 1 1 t ] t
: : B t 4 BCNI § T 1 1
3CHAPAQE $CHIMORE 3a RENI I 11 1CARANAVIIYAPACANTIICH=-PIRAYY TOTAL
Bl:t:::::::::::::::::::::::I:l::::========328l===:=2:====::::::::::::::3:2:3:::!
1 G4 1 I3 18 1 IT 1 61 1 a8 3 a9 3 - 1¢) COUNY
GO ¢ 15,17 1 11,38 3 b,21 1 12,76 3 21,03 ¢ 16,56 1 16,90 1 100,00 PRON
SCHOOL 1 80.00 1 8919 1 644867 1 63,79 3 82.43 1 BE,B9 1 99,74 o 80,78 PCOL
1 12.do 1 Y, 193 S.ul ¥ 10,311 16,991 13,377 13,85 7 ®0,78 PPLANE
II:!:S::I::!::==:=I==3===8:==:===:====:===:=:=:=::=::=:=:=::::::::::::::::::::3:
1 11 1 a1 9 3 21 ¢ 13 3 6 3 S 3 69 COUNTY
OURT GUST 15.%4 1 2,80 313060 T 30,083 1 I8 RO E. 761 7.5 1 100,00 PROw
¥ 20400 ! 10.81 1 33.33 1 36,21t 17,57 3 11.11 9.26 1 19,22 PCOL
3 3,06 1 1,11 1 2.51 3 5.89 3,62 1 1,67 1 1,39 ¢ 19,22 PPLANE
:::::::::::::::::===::=:==::::::::::::::::::::::::=:===:::::::::n:::::::::::::::
! S5 1 37 3 27 1 S8 3 74 3 S4 3 33 3 359 COUNT
TOTAL ¢ 15,32 1t 10,31 1 7.52 8 16,16 1 20,61 1 15,04 3 15,08 1 100,00 PROW
8 10000 1 100,00 1 100,00 3 10000 ¢ 100,00 & 160,00 3 100,00 ¢ 100,00 PCOL
t 15,32 1 10,31 7.52 3 16,16 1 20,61 3 15,04 1 15,08 1 100,00 PPLANE




T2BLE * .15

LEVEL OF EDUCAYION OF CHILPMREN
RORS |, ueee o CATEGORIES OF EMiICCHI
COLUNNS,,, ,CATELGORIES OF DISTRICT

: : : : 3 1
$CHAPARE tCHIMORE :8 RENT I: H 1CARANAVItYAPACANT s CH=PIRAYT TOTAL
12 3 23 S S1 ¢ 21 ¢ 3 e 8 3 123 COUNT
1=3 PRIM; 9,76 12 18,70 d.07T ¥ 41,46 1 17,07 ¢ 2,44 ¢ 6,50 ¢ 100,00 PROW
I 32443 ¢ 46400 T 82,50 ¢ S7.30 ¢ 25¢h1 1 60,00 1 66,67 ¢ 43,46 PCOL
: 4,24 ¢ 8,13 1,77 ¢ 18,02 : T.d2 ¢ t.)6 2 2,83 1t 43, 46 PPLANE
: 4 3 8 1 ? 3 13 @ 1 1 37 COUNT
dep PRIM; 10,81 ¢ 2i.02 ¢ A.70 2 2d,32 : 35,14 @ €.70 ¢ 2,70 ¢ 100,00 PROW
10481 1 16,60 T 12.50 ¢ 10f.11 f 15,R5 % 20.00 ¢ 8,33 ¢« 13,07 PCOL
: 1,41 @ 2,83 «35 ¢ 3,18 ¢ 4,59 1 ¢35 3 «e35 ¢ 13,07 PPLANE
: 51 13 ¢ 9 2 = 14 3 13 3 -—1 : 13 51 COUNT
1=3 HIGH: 9,80 t+ 25,49 N0 35,29 @ 25,49 ¢ 1,96 : 1.96 ¢ 100,00 PROW
8 13,51 1 26,00 3 .00 ¢ 20,22 ¢ 15,85 ¢ 20,00 ¢ 8,33 ¢+ 18,02 PcoL
: 1,77 3 4,55 ¢ L00 ¢ 6,36 4,59 : 35 35t 18,02 PPLANE
: 16 ¢ 6 2 2 : 11 ¢ 35 0 2 ! 72 COUNT
§=6 RIGRT 22,722 1| 5,858 1 2./ 1 15,28 ¢ U8 .61 ° .00 ¢ 2,18 ¢ 100,00 PRGw®
Pood3,24 1 12,00 3 25,00 3 12,36 : 42,68 1 00 ! 16,67 3 25,44 PCOL
H 5.65 1 2.12 1 o711 ¢ 3,89 ¢ 12,37 : .00 ¢ «71 ¢ 25,ud PPLANE
: 37 3 50 2 6 a9 A2 ¢ S 1 12 ¢ 283 COUNT
TOTAL 3 13,07 : 17,67 ¢ 2,23 T 31,45 : 2K,98 : 1,77 ¢ 4,24 ¢ 100,00 PROW
£ 190.00 T {00.00 ¢ 100.00 ¢ 10000 ¢ 100,00 ¢ 100,00 ¢ 100,00 3 100,00 PCOC
? 13,07 ¢ 17,67 : 2,83 ¢ 31,45 : 25,98 1.77 ¢ 4,24 1 100,00 PPLANE

LT



TABLE 2,16

DISEASES SUFFERED 3Y COLONISTS FEFORE COHING TO TWE ZOWE
ROWS e ssvees CATEGORIES 0OF DI30UTS]
COLUMNS....CATEgnRIES OF DISTRICY

: : : : : : : H

L H : i 4 dENT 2 H !

:CHaPaLE sCHIMOWE ;8 RENT 1 11 tCARANAVIIYAPACANIICH=PIRAYS TOTAL

: 65 1 47 @ 32 ¢ HG 2 103 1@ 72 ¢ 97 1 501 COUNY
STOMACH 12,97 9,38 ¢ 6,39 16,97 2n,Sé6 14,37 19,36 1+ 100,00 PROW

! 71443 ! bo,op ¢ T1e1t ¢ 73,28 ¢ 78,03 ¢ 85,45 ¢ 87,319 ¢t 74,11 PCoL

: 9,62 3 0,95 4,73 ¢ 12.57 ¢ 15,24 1 10,65 ¢ 14,35 ¢t 74,11 PPLANE

H 21 19 3 11 3 25 ¢ 1S 3 20 ¢ 12 ¢ 123 COUNT
LUNGS : 17,07 ¢ 15,45 ¢ A,946 1 20,33 12,20 ¢ 16,26 ¢ 9.76 1 166,00 PROW

P 23.08 1 26,76 T 24.4d ! 21.55 ¢ 11436 3 18,18 ¢ 10,81 1 18,20 PCOL

H 3,11 ¢ 2.,R1 ¢ 1.63 2 3.7G ¢ 2.22 ! 2,96 1,75 1@ 18,20 PPLANE

H 4 13 1 0o 32 6 ¢ 11 ¢ 17 3 e 1! Ul COUNT
OTHER 3 9,76 2,04 3 200 2 14,63 25,83 3 4y, ue : 4,88 : 190,00 PROW

: 4,40 3 1oug ¢ 200t S.17 3 Re33 1 15,45 : 1.80 ¢ 6,07 PCOL

3 .59 1 .15 3 .00 ¢ B9 1 1,63 ¢ 2,51 «e30 ¢ 6,07 PPLANE

H S d4 o3  : 9 s 3 2 1 ¢ 01t 11 COUNT
DONTKNwW 3 v,09 ¢ 36,35 1 15,18 @ S0 2 27,27 9,09 1 200 ¢ 100,00 PROW

: 1e10 ¢ Seb3 3 4.uu ¢ 0N 3 2.27 : 91 3 00 ¢ 1,63 PCOL

t 15 ¢ «59 2 .30 ¢ .00 ¢ LU .15 ¢ .00 ¢ 1,63 PPLANE

H 91 71 @ 4s @ 116 ¢ 132 ¢ 110 3 111 676 COUNT

TOTAL & 13,46 ¢ 10,59 3 0,66 ! 17,16 : 19,53 ¢ 16,27 1 16,42 3 100,00 PROW
P} 102,00 2 100.09 & 100,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 2 100,00 ¢ 100-00 PCOL
Pot3.,486 3 10,50 1@ benb 1 17,16 2 19,53 : 16,27 1@ 16,42 ¢ 100,00 PPLANE

81¢



TABLE 2,17

DISEASE§ SUFFERED IN THE COLONY

RNAS eeeeses CATEGORIES OF NISCOLON
CoLu»nS, ., ,CATFGRRIES OF BISTRICT

s H t H : g H H

: ! : ? A BENT t 4 ]

tCHAPAGE sCHIWORE 14 RFNT 1t il tCARANAVIIYAPACANT :CH=PIRAYt TOTAL

H 1 ¢ 1 0o 1 e 1 ¢ 0 { 5 COUNT

STOMACH ¢ 20,00 * 20,00 : eN0 2 20,00 T 20,00 200 ¢ 20,00 ¢ 100,00 PROW

: 137 @ Se2b @ NG ¢ 1et2 ¢ 1412 ¢ «00 ¢ 296 ¢ 1.02 PCOL

3 .20 3 2N 3 .00 ¢ .20 8 .20 ¢ .00 ¢ 20 8 1.02 PPLANE

H af ¢ 12 ¢ 27 ¢ nb ¢ S6 ¢ 49 3 90 @ 34y COUNT
LUNGS ¢+ 12,02 1 3.52 7.92 ¢ 19,35 ¢ 16,42 ¢ 14,37 ¢ 26,39 1t 100,00 PROW

t S6eib I 63.16 ¢ R7,t10 I TU 16 T €2.92 ¢ G&,9R t BneS4d I 69,45 PCOL

H 8,35 2,44 1 5.50 1 13,44 ¢ 11,41 ¢ 9,98 1 18,33 1@ 69,45 PPLANE

: 2h 3 3 33 21 ¢ 23 ¢ 28 1 8 1 112 COUNTY
OTHER ¢ 23,21 ¢ 2.,6H ¢ 2.686 ¢ 16,75 ¢ 20,54 1t 25,00 ¢ 7,14 1 100,00 PROW

H ES-DE : 15079 : 9.65 : 23060 H 2508“ H 32.56 ! 7.69 H 22.81 pCOL

: 5,37 ¢ Bl ¢ L6061 ¢ i, 28 ¢ d,aR 1 5,70 ¢ 1,65 ¢ 22,81 PPLANE

H 5 e 3 1 3 1 ¢ 9 9 S 313 COUNT

DUNTRFW ¢ (5,15 ¢ 9,09 ¢ 3.03 ¢ 3.0 37,27 27,27 ¢ 15,15 t 100,00 FROW

H 6,85 & 15,79 3.23 ¢ 1el2 ¢ 1011 2 10,47 3 4,81 1@ 6,72 PcoL

: 1,02 3 61 2 .20 3 20 ¢ 1,83 ¢ 1,83 ¢ 1,02 @ h,72 PPLANE

H 73 ¢ 19 L2 &8s ¢ A9 86 104 ¢ 491 COUNT
TOTaL : 14,07 ¢ 1,87 ¢ h,31 18,13 @ 18,13 ¢ 17,52 ¢ 21,18 ?t 100,00 PROW

! 106.00 ¢ 100400 100400 ¢ 100,00 ° 100,00 ¢ 100,00 § 100,00 ¢ 100,00 PCOL

: 14,87 3 3,87 3 ha31 ¢ 18,13 18,13 ¢ 17,52 ¢ 21,18 t tu0,00 PPLANE

61¢



TABLE 2,18

LANGUAGE SPOKEN IN THE SEYTLEWTS HOARE
ROAS ., eeeaCATHGURIES OF L sNGRUME
_COLU¥MS,., . CATEGNRIES OF PISTSICT

3 : : : : : : !
: g : $ A QENM]T g : : :
ICHAPARE tCHINOFRE :a EFENT 13 IT $CARANAVIsYAPACANTICH=PIRAYY TOTAL
: ~S 3 es ¢ up 3 104 3 127 1@ 115 ¢ 111 ¢ 591 COUNT
SPaNT8sm v 11,001 4,23 @ b 17T 2 18,27 7 21,49 1 19,46 3 18,78 ¢ 100,00 PROw
¢ 67,71 2 26404 2 Bo.96 ¢ B1.B2 1 Bl.d41 ¢ 98,29 1 96,52 ¢+ 77,97 PCOL
: 8,59 1 3,30 ¢ S.28 T 14,25 ¢ 1k, 75 @ 15,17 ¢ 14,64 ¢t 77,97 PFLANE
| 0 ¢ 2 b 3 21 29 1t 0 3 0 @ 58 COUNT
AYMARA @ 00 8 3,45 ¢ 10,30 ¢ 36,21 ¢ 50,00 1@ 200 8 «00 ¢t 100,00 PROW
$ 00 1t 2efR t 13,00 ¢ 15,91 ¢ 18,59 3 .00 ¢ 00 ¢ 7,65 PCOL
H «00 .2h ¢ .79 ¢ 2.77 : 3.83 1 <00 ¢ .00 ¢ 7 65 PPLANE
: 31 1 69 @ [0 3 0 2 3 4 3 109 COUNT
QUECHUA 't 28 44 t 63,30 : .00 ¢ 2.75 .00 ¢ 1,83 1 3.67 t 100,00 PROW
t 32'29 H 71-95 H 00 2 2-27 ! «00 ¢ 1.71 H 3-“8 H 1“.38 PCOL
§ 4,09 9.10 ¢ N0 1t JHO0 1 .00 ¢ .26 ! «53 1t 14,38 PPLANE
: 03 0 U 0 ¢ 0 ¢ 0t 0 ¢ 0 COUNT
OQTHER LO00 1 .00 ¢ .00 ¢ «00 ¢ +00 3 w00 8 «00 ¢ 0«00 PROW
H « 00 8 00 ¢ 00 3 «00 ¢ «00 ¢ oGO 8 «00 3 «00 PCOL
: «00 8 .00 ¢ .NO0 00 @ .00 3 L00 1 000 ¢ 00 PPLANE
0 3 0 : 0 0 3 c ¢ 0 ¢ 0 0 COUNT
NO AMSWR} .00 2 ,00 ¢ SN0 ¢ «00 ¢ e00 ¢ .00 ¢ .00 ¢ «00 PROw
H «00 ¢ W00 3 w00 2 «00 ¢ «:00 «00 1 o000 ¢ 200 PCOL
: J00 3 .00 ¢ L00 ¢ 00 3 200 ¢ .00 3 «00 1 200 PPLANE
: 9 1 Y6 @ 46 3 132 156 117 3 115 1 758 COUNT
TOTAL 3 12,66 1 12,66 ¢ 6,07 & 17,41 3 20,58 ¢ 15,44 ¢t 15,17 3 100,00 PROW
: 10000 ¢ 100400 ¢ 100.90 ¢ 100,00 2 100400 ¢ 100,00 ¢ 100,00 ¢ 100,00 PCOL
§ 12,68 ¥ 12,65 ¢ 6.0 ¥ 7,817 ¢ 20,5F ¥ 15,40 1 15,17 T Y00,00 PFLANE

oce




TABLE 2,19

RELIGION OF SETTLERS
ROFS , feeoe  CATEGORIES OF WrSSEFL 2011l
COLUMMS, ., ,CATEGORIES OF NISTRICT

CHAPASE 1CRIMORE ta RENT 1 CARaNAV]

3 Rg s 73 29 ¢ Au 3 103 ¢ 99 g 103 1@ S80 COUNT
RCAT=0 © 15,349 ¢ 12,59 3 9,00 3 tu,e& ¢ 17,76 1 17,07 § 37,76 1 100,00 PROW

! 92«71t T6.P4 &3 .0u0 3 64412 3 66,03 ¢ REL,09 ¢ 92,79 1 77,33 PCOL

211,87 9,73 ¢ 3.7 ¢ 11.26 ¢ 13,73 % 13,20 ¢ 13,73 ¢ 77,33 ‘PPLANE

$ 6 20 3 16 TN S2 ¢ 16 1@ 8 1 161 COUNT
PROTEST 1 3.72 ¢ 12,42 : 9,32 ¢ 27.33 : 32,30 3 9.94 3 4,97 ¢t 100,00 PROW

: be2% 2 21,05 ¢ 32,01 ¢ 33,59 T 35,33 ¢ 13,91 : 7,21 §© 21,47 ProL

: Y 2,67 ¢ 2.00 ¢ S5.67 ¢ hH,73 1 2,13 @ 1,07 =+ 21,47 PPI ANE

: 0 0 n c : 1 0 3 V] 1 COUNT
SEVER <00 ¢ .00 ¢ e 2 .00 ¢ 100,00 : L00 ¢ 00 ¢ 100,00 PROW

: 00 ¢ «00 2 000 ¢ «C0 ¢ «bU 1 «00 ¢ «00 ¢ 13 PCOL

: LN0 «00 2 O .00 ¢ 13 1 .00 2 «00 ¢ W13 PPLANE

: 1 ¢ 2 @ e ¢ R 0 0 0 3 8 COUNT
NO ANSwH; 12,50 3 25,00 v 2T_na 1 3T.5C 3 200 3 .00 ¢ +00 ¢ 100,00 PROW

: 1.04 : 2.11 3 4.35 ¢ 229 3 00 ¢ «00 3 200 ¢ 1,07 PCOL

H .13 ¢ .27 ¢ 27 L4018 <D0 1t .00 3 .00 ¢ 1,07 PPLANE

H 94 3 95 NY T 131 3 156 115 ¢ 111 ¢ 70 COUNTY
TOTAL 1 12,50 + 12,67 : 6,13 ¢ 17,47 3 20,80 ¢ 15,33 1t 14,80 t 100,00 PROW

¢ 100400 3 100400 ¢ 100400 5 10000 ¢ 100,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 PCOLC

$ 12,60 ¢ 12,67 : 6,13 ¢ 17,47 ¢ 20,80 ' 15,33 3 14,80 ¢ 100,00 PPLANE

1ee



TABLE A,20

T AMSEYS IVAILABYILIYY I PLALEOFTAFITIN
ROmS,.. «CATEGNQIES OF avaLaSTt$
COLUMNS, ., CATEGCATES OF PISTRICT

1 1 [} 1 [ 1 [ '
1 ] t I A ffn] g ] 1 ]
1CHaPasE "1l MIE VT RERL 10 T T iCiPanaviavAPagsni g CRedlaavy  YOTaL
ll!l!lt!:lll!lll::=lll:l:x!ll!::zlllll::!ltlll‘ﬂl:::=lll===x==!2:!38::2!:!!::2!]
. T 11 1 11 1 [ 10 1 S_: 31 S 1 u9 COUNT
MOUSE v 22,efw 22,v8Tt  8.1s 1 20,41 1 10.00 % 6,12 1 10,20 t 100,00 Pa0Ow
T 11463 1 31436 8 8,70 1t T.52 1 3.16 1t 2.56 1 W, 27 3 6,41 PCOL
[ 1,86 3 1,60 1 52 8 1.31 1 255 1 ,39 8 165 8 6,41 PPLANE
lll!::ll!lll:32l=l==xl3:=::::E:::::!:tl:::::::ll:::z:!:l:tll:!t:!::l:l::!:!:::!l
] [ } [ | 0t et 31 01 01 8 COUNT
CATILE A0 v 12,50 .00 ¢t S0,00 ¢t 37,50 1 200 3 00 1 100,00 PRO=
[ €0 1.0} N0 1 3.01 1t 1,90 ¢t .00 g .00 1 1,05 PCOL
1 .00 1 W13 1 .00 ¢ .52 3 39 1 .00 3 W00 1 1.09 PPLANE
!::::E:::::::::iE:::::::::!:::::::::l::::::x:::::::::!::t::::::===:::=:=:l:=:=l!
[ 1871 3] (B0 1 17 2" R0 1) COUNT
LANS 1 uS,00 0 20,00 & .00 1 17,50 1 2,50 1 S,60 8 10,00 # 100,00 PROW
1 13,75 1@ 8.25 1 N0t S.2h 1 Ay 1 1.71 ¢ 3.42_1 5,24 PCOL
T 2,38 1 1.05 1 00 8 9271 3T o6 1 5T 52 PPLanE
3::!ll:l:lll:::=!=:8=38==:==I::::::::::t::::::::::::::::l:::::x::l:!:::::ll!:x::
! 0t 01 D] 21 6 1 .\ 0_t 3 COUNT
YOOLS .00 & .00 1 L0 1 68,677 L00 ¢ 3373371 .00 1 100,00 LET
1 «00 1 £00 1 00 8. 3.50 1 eN0 1 «85 1 000 8 39 PCoL
1 .00 3 400 1 200 ¢ 26 1 L00 1 A3 8 200 1 39 PPLANE
Il:l!:ll:::l:::::::!:t::::::l'l::!:!ll::::=::l:::::::l:l!::::::3!!!::::!!::::!::
] 01 91 [ ] 1t 0 [} [} 1 COUNT
OTRER 3 .00 3 09 3 .00 1 100,00 1 ,00 1 ,00 1 .00 1 100,00 PROW
1 00 1 0N g «00 3 «75 1 200 8 2 G0 ¢ «00 1 PCBC
i «C0 1 .00 3 .00 ¢ .13 8 .00 1 N2 .00 1 PPLANE
llll:l:l:ll!::::::::::2::::::::::::: SR8S3Z2ZE=STZCSISIIEIRITSCTTIEZSCXZY
1 01 21 3 I 2 1 ] 11 CCUNT
HOU-CATLI 200 3 18,18 5 27,27 : 27,27 v 18,14 % 9,09 1 .00 1 100,00 PROMW
1 $30 8 2.50 1 6.52 8 2.26 1 1.27 1 85 1 00 1 1,64 PCOL
T 25 1 L] 39T P50 137 W C0 7 T, d PPLIRE
!!::8!BSl::::::::::::lL:::l!:::::::tx::::::::::::::::l:l:=:==:!!l::::::!:::i:::!
1 21 d 1 10 1 1a 3 21 21 3t 50 COUNT
RULET LR e 5,671 I[m, 07T t 30,0 T 35,4077 L 395 BN S, 0¥ 1 100,00 PRUw
H 2.608 1 412 8 21,79 1 13,53 1 11,291t 1.71 ¢ 2.50 1 7,85 PcoL
[ L .52 1 1.31 ¢ 2.30 1 2,75 1t 26 1 W39 1 7,85 PPLANE
BEZSEIBEIIIZSS2IZ3=3z S¥3CESCECSTACIIICTESISS SIS CSEST S 2CSIRLE s -KE=XC=223
i 55 1 LAY 29 1 aa 1 120 1 108 1 105 1 592 COUNT
COMBINY 1 10,98 1 11,99 ¢ 8,90 ¢ 16,85 1 21,23t 18,24 1 {7,743 100,00 PRONW
(*) T 87,71 T 7320 T 6%.00 T o06.i7 ¥ 719,75 1 2.5y ¥V B9, 7@ 1 177,49 PTUL
] 8,51 1 9,29 3 3,80 3 11,52 1 16,49 1 14,14 1 13,76 1 77,49 PPLANE
llI:l::l:lS!:::l:l::::ll:::::t:::l:::!:l:::S!::::z::Ill::l:t=8=8:==!:I::::I:==3l
i Yo 8 V7T 1 «§ 1 133 1 158 117 3 117 1 763 COUNT
TOTAL 1 12,57 1 12,70 ¢ 4,02 1 17,31 1 20,608 ¢ 15,313 15,31 ¢ 100,00. PROM
J § 100.00 1 160,00 1 100.00 1 100.00 ¥ 100,00 8 100,00 3 100,00 ¢ 106,00 PCOL
T 1&.97T T 18,75 1 6,08 8 [T, 3y T 29,81 {5,371 15,31 & 100,00 PPLARE

(%)
Disaggregate
as follows: .
No data 50 33 18 32 2; 86 92. 364

Other comb, 15 38 11 56 73 22 13 228



TABLE 7,21

D10 VTHE SETTLERS KzPT 0P 50104 Tmtlx Lakv
RONS .y seeesCATEGRIES OF LANDKDKS
COLLIHNSOI. QCATEGORIES OF DISTRICT

CHAPARE :(CPIVURE sa REMI | 1 CARaNAVI:YAPACANI:Cr=PIRAY? TOTAL

H 35 ug ¢ 20 ¢ 71 ¢ Ré& ¢ 25 1t 20 1 305 COUNT
KEPTLAND: 11,48 ¢ 15,74 ¢ 6,56 t 23.2¢ ¢ 28,20 ¢ 8,20 1t ©,56 ¢ 100,00 PROW

t B5,37 ! BuUe21 § B1,33 ¢ 83,53 ¢ 86,87 1 96,15 1 90.91 1t 86,16 PCOL

$ 9,R9 ¢ 13,56 3 5,65 ¢ 20,06 ¢ 24,29 1% 7,06 8 5,65 8 Bb.16 PPLANE

H S 1 7 3 11 ¢ 8 1 e ¢ 37 CCUNT
SOLDLANDS 13,51 ¢ 18,92 ¢ B,11 8 29,73 ¢t 21,62 @ 2.70 ¢ s.,u1 ¢ 100,00 PROW

T 12.20 3 12.2B ¢ 12.5C ¢ 12.94 ¢ R, 08 ¢ 3,65 ¢ 9,00 t 10,45 PCOL

H 1.01 3 1,98 ¢ .85 ¢ 2,11 ¢ 2.°6 t .28 3 .56 3 10,45 PPLANE

1 0 1 2 1 3 3 [T 0 ! 0 ! 10 COUNT
EXCHLAND? L00 ¢ 20,00 ¢ 10,00 8 30,00 @ 40,00 ¢ .00 3 L00 1 100,00 PROW

: 0N 3 3.5¢ ¢ 4,17 ¢ 3.53 ¢ G.,0U0 ¢ .00 ¢ «00 ¢ 2.82 PCOL

: .00 ¢ .06 L, 2B ¢ .85 ¢ 1,13 ¢ .00 .00 ¢ 2.82 PPLANE

H 1o 0 y ¢ DI 1 8 0 0 3 2 COUNT
NU ENS~®s 50,06 ¢ L, 00 ¢t SN0t S00 ¢ 50,00 2 L0 3 ,00 § 100,00 PRUw

H 2oty ! « 00 L0 ! 00 ¢ 1.01 ¢ .00 ¢ 200 3 56 pPCOL

$ -2 I ,00 ¢ .N0 3 (00 3 ,28 ,00 ¢ .00 ¢ 56 PPLANE

: uy ¢ 57 ¢ 2u 8sS 99 26 3 22 ¢ 354 COUNT

TOTAL ¢ 11,58 ¢ 6,10 ¢ 5,78 ¢ 24,01 ¢ 27,97 1 7,34 3 6,21 ¢ 100,00 PROW
T 100,00 & 100.00 & 100,00 3 10000 ¢ 10000 3 100.00 * 100,00 8 100,00 PLUL
T 11,52 ¢ 16,10 ¢ A T8 3 24,01 ¢ 27,97 ¢ 7,34 ¢ 6,21 ¢ 100,00 PPLANE

£ee



TZBLE 2,22

A0US STTUAYTION SEFOFE “RLCOYINs COTONRISTS —
RO®S,, ...,C2TEGORIES OF P2EVSIT
COLUMNS ., ,,CAT-GORIES OF SISTRICT

H H : H : H H H

H 3 H : A PEN] & H H {

tCHAPAKE 3CHIPURE 1A BENT 11 IT $CARANAVIIYAPACENTICH=PIRAY: TOYaAL

======:=‘:=====:===:======:=====::::::3::::::=========:====:=::::::::::::::::3::8

! S 1 6 ¢ 17 ¢ 39 : 2S5 ¢ 8 4 3 114 COUNT
GooD 4,39 ¢ 14,04 @ 14,91 T 34,21 3 21,93 1 7,02 1@ 3,51 ¢t 100,00 PROW

: 5¢43 1 16,67 % 37,78 3 3023 ¢ 16,03 ¢ 6,96 1 3,48 ¢t 15,24 PCOL

L «67 3 2,14 3 2,27 ¢ S.21 ¢ 3,34 ¢ 1,07 «53 1 15,24 PPLANE

H ue 1 35 i2 ¢ 67 : 06 ¢ 101 ¢ 107 3 430 COUNTY
FAIR 3 9,77 8.14 ¢ 2,79 1 15,58 ¢ 15,35 23,49 ¢ 24,88 1 100,00 PROW

P 45465 1 6,80 T 2beAT ¢ S1.94 ¢ 42,3y @ 87.83 ¢ 93,04 t 67,49 PCOL

< S.61 1@ 4,68 1,60 ¢ A,96 8,82 ¢ 13,50 ¢ 14,30 ¢ S7,49 PPLANE

) 45 1 45 @ 16 ¢ 23 65 ¢ 6 1 4 3 204 COUNT
BAD ! 22,06 ¢ 22,06 @ T¢B4 ¢ 11,27 t 31,86 1 2,94 1,96 1 100,00 PROW

! 68,91 t 46,88 * 35,56 1 17,83 41,67 ¢ 5,22 3,48 ¢ 27,27 PCOL

H 6,02 ¢ 6,02 ¢ 2,14 1t 3.07 ¢ 8,69 ¢ .80 1 03 ¢ 27,27 PPLANE

========:=:=:==========:=:==:=:=::::::::::::::::::::'-':::::::::2::::3::::'—':======
: 92 96 45 13 129 156 115 ¢ 115 1@ 748 COUNTY
TOTAL "2 712,30 1 12,83 1 6,02 ¢t 17,25t 20,86 1 15,37 1 15,37 t {00,00 PROw
1 100,00 ¢ 100,00 ¢ 100,00 ¢ 160,00 ¢ 100,00 100,00 ¢t 100,00 100,00 PcoL
H 12,30 ¢ 12,83 : 6,02 ¢ 17.25 v+ 20,86 ¢ 15,37 1 15,37 1 100,00 PPLAME

vee




TABLE A.23

REASORY THaT TR 1§44
ROnS, .0y ys o CATEGORIES OF COLHEASN
COLUMNS,,, CATEGORIES OF DISTRICT
1 1 1 1 H 1 H '
1 § A BENMI 3 1 1

1 3 1
tUHAPALE JURTHOGE 74 BeENT TI7 11 ILARANAVITYAPICART I CR=PIRAVY YOTAL

l.llllll!llllf:Sllllllxl‘Illlll::l!l!.l:l'l!:!lll2:3=IEtt::l:!::ll:':llllllltll.

] 29 ¢ 03 15 ¢ 44 1 SS 17 ¢ 0 1 160 COUNT
ECONOM 1 16,12 1 001 9,3 v 37,50 & %a,38 1 10,62 1 .00 t 180,00 PROw
1 31.52 3 «00 1 32,61 8 33,59 ¢ 35,48 3 14,78 3 «00 t 29,48 PcoL
] 5,38 1 .00t 2,78 1 8,16 1 10,20 3 3,15 1 00 ¢t 29,08 PPLANE
Il83:!88:8!:3!:33::88!8:!:::II:::IS::I:I:B::88!':!:::tll:::2:::!88:328:!::!8:.!.
t 0 [ ] 0 11 11 [ ] 0 2 COuUNT
NEALTH 3 200 .00 1 «00 3 50,00 35 50,90 s +00 3 .00 ¢ 100,00 PROW
3 .00 1 200 1 «00 3 76 3 55 8 200 t 00 3 «37 PCOL
t «00 13 200 ¢ 200 .19 1 W19 ¢ <00 ¢ 200 1 .37 PPLANE
l:lllt:!:l:l:t383:88!=838lt283:!==3==l=3=8=:::::!::::B:BEtx:::l::l:::t:l:::::!!l
-1 e 1 01 5 16 3 St a9 3 01 17 COUNT
PROPAGN 3 2.40 1 .00 ¢ 6,49 3 20,78 1 6,49 3 b3 .64 % 00 1 100,00 PRO«
1 217 18 00 1 1A.B7 t 12,21 1 3.23 t 82,61 1 «00 1 14,29 PCOL
T .37 1 L00 & .93 1 2.97 1 W93 1 9,09 1 .00 T 14,29 PPLANE
:::::=::z::a::::::x:::z::::as::::::::::::::::::::::::::::t:::l:::::z::::::a::::l
1 2t 0 1 31t 9 R 1 1 1 0t 23 COUNT
KELATVS 3 8,70 13 200 T 13,08 7T 39,15 1 3Ja,78 3 4,35 «00 ¢ 130,00 PRU®
1 2417 12 00 1t 652 8 687 1 Selb 1 «87 3 00 1t 4,27 PCOL
3 .37 1t .00 8 «56 3 1.67 1 1,48 1 <19 3 .00 ¢ Q4,27 PPLANE
ll::!l:::llt::::!::lI===I=:=:z:==llt:=:3==::::l::::::!E:::::=:=338=:=:========Il
H 21 01 01 31 31 01t 01 8 COUNT
ADVENTRES 25,00 1 .00 8 «00 ¢ 37,56 1 37.50 1 200 ¢ ,00 3 100,00 PROW
1 2.17 1 «00 o000 ¢ 229 1 1.94 3 «00 1 «00 ¢ 1.45 PTOC
t .37 1 .00 3 .00 1t «56 3 56 1 .00 3 .00 1 1,48 PPLANE
lltlll:!t:!33::!:!:l::::::zt:x::38=ll!==8::8!:=8===!2=l82==l=2=!llx::!:l:l3==‘ll .
1 31 0 1 e 1 11 e 0 1 01 [} COONY
SUGGESTS: 37,50 ¢ «00 3 25,00 ¢t 12,%0 ¢ 25,00 1 +00 ¢ »00 t 100,00 PRON
1 3.26 1 »00 3 4,35 3 W76 1 1,29 1 «00 3 «00 1 1,48 PCcOL
s .5671 .00 1 PR XA ] 1977 <3771 0073 w007 T,d8 PPLARE
Illlll!l:lll::3==:ll=l8===!=Ill!Il8:::38::!:!::8::3:=!=!=8:=:====!::::===3=====l
t S 1 01 01 St 6 1 23 013 18 COUNT
UTHER RST 27,78 1 00 1 00 T 2778 T 33,33 7 11,113 L,00 & 100,00 PHAUR
H S.al3 3 000 1t 200 3 3.82 1 3.87 1 1.74 1 «00 1 3,38 PcoL
H .93 1 .00 1 .00 3 93 1 1.11 1 «37 1 .00 3 3.34 PPLANE
83::388!:l::::===888l38233882=lI::::::I:::::=:2:::2:::::::::::383:3:::::!:::::::
1 a9 3 01 21 1@ S2 1 75 ¢ a6 3 01 243 COUNT
COMBINT 3 20,16 3 .00 3 8,68 T 21,40 1 30,86 1 18,93 3 00 1 100,00 PRON
T 53.056 1 «00 ¥ "a5,85 T 39,69 1 GR.39 T 40.00 7 900 ¥ 45,08 PTOL
H 9,09 1 «00 3 3,90 8 94665 1 13,91 ¢ 8,53 3 «00 3 45,08 PPLANE
Ill88!lltt::z:l:ll!lﬂl:!:::::::.8:8::8.!:2!:‘::::33::8:::=3:==:l3333=t:!l::8!:=l
T vZ T B ] 5 ¥ 1311 155 ¢ 115 & T 1 539 COUNT™
TOTAL ¢ 37,07 3 «00 ¢ 8,53 ¢t 24,30 1 28,76 i 21,34 ¢ «00 1 109,00 PROW
$ 100,00 1 200 3 10000 5 100,00 8§ 100,00 ¢ 100,00 ¢ +00 8 100,00 PCOL
T 17,07 Y 00 T S35 T 203V T 8,76 T 21,301 200 ¥ 300,00 PPL4RE

1 TAA



TABLE A.24

T OTC THE COLONISTYS ZARIVE % I1Th R WITHOUY THELR FAMILIES
RO~S,.esveesCATEGORIES OF avRIVAL
COLUMMS,,, ,CATEGNRIES OF DISTRICT

! 3 : : H H H H

H HE : ! A BENM] ¢ t L] ]

$CHAPARE CHIMOKE $A BENI L 11 tCARANAVIIYAPACANTICH=PIRAYL TOTAL
S ES S SEECISRCSSST IS =SS SSSSCTCSRIECIESSSSSISISISTISSEESsSsccoSssssc=sssssssszss=3

3 43 3 39 1t 20 1 S7 ¢ 71 1@ &4 3 38 332 COUNT

ALONE ¢ 12,95 T 11,75 : 6,02 ¢ 17,17 % 21,39 ¢ 19,28 t 11,45 t 100,00 PROW

! 45.76 ¢ 41.05 * 43.4R ¢ U3.5f %t 4S.,81 t 55,65 1 38,78 13 45,17 PCOL

3 S,R5 ¢ 5.31 3 2.72 ¢ 7,76 9,66 ¢ 8,71 ¢ S.17 ¢t 45,17 PPLANE
=========:====:=::::::::::::::::::::::::::::::::::::::::::::::::::::::3::=======

H 22 ¢ 19 7 36 3 43 1 Sy 87 ¢ 235 COUNT
NITHFAM 3 9,36 1 8,09 2,98 ¢ 15,32 ¢ 18,30 8 21,70 3 24,26 1 100,00 PROW

P 23.16 1 20,00 * 15,22 ¥ 27.,4F 1 27,74 1 40,35 t G5B.,16 1 31,97 PCOL

H 2.99 1 2,59 .95 1 4,90 3 S.85 ¢ 6,94 1t T.76 ¢ 31,97 PPLANE
==:==============:::::::::::::::::====::=::===============:===:=:======8===:===

] 1 15 11 ¢ 11 ¢ 5 3 0 3 0 1 43 COUNT
WITHGRUP ¢ 2,33 3 34,BA 3 25,5R ¢ 25,58 1 11,63 .00 ¢ 200 ¢ 100,00 PROW

! 1.05 ¢ 15,79 ¢ 23,91 @ B.dn 3.23 1! .00 ¢ 000 3 5,85 PCOL

[ .14 1 2,04 3 1.50 @ 1,50 ¢ .68 3 »00 ¢ .00 ¢ 5.85 PPLANE

H 17 ¢ 15 : 4 3 18 3 18 2 0 1 3 75 COUNT
wITHFROS: 22,67 ¢ 20,00 @ S.33 ¢ 24,00 t 24,00 ¢ .00 3 4,00 & {oo,00 PROW

? 17.89 ¢ 15,79 : B.70 ¢ 13.7d ¢ 11.61 ¢ «00 12 3.06 ¢ 10,20 PCOL

t 2,31 @ 2,06 ¢ T 2,45 ¢ 2.45 ¢ .00 8 241 8 10,20 PPLANE

H 12 ¢ -7 4 Q ¢ 18 ¢ 0 0 50 COUNT
FAMFRDS ¢ 24,60 1 14,00 = R,0C ¢ 1B,00 3 35,00 ¢ .00 ¢ 200 ¢ 100,00 PROW

T 12.63 1 T.37 = R,7¢0 : 6837 T 11.A1 13 000 3 «00 8 6,80 PCOL

H 1,63 @ W95 @ Jud 1,22 3 2,45 1 «00 ¢ «00 6,80 PPLANE

[ o5 3 a5 4k 1@ 131 155 @ 115 3 98 735 COUNY

TOTAL ¢t 12,93 3 12,93 : 6,26 ¢ 17,82 ¢ 231,09 ¢ 15,65 ¢t 13,33 ¢ 100,00 PROW
1 100407 3 100490 ¢ 100,00 2 100400 2 100,00 ¢ 100,00 3 100,00 s 100,00 PCOL
T 12,97 ¢ : 6,26t 17,82 v 21,09 ¢ (5,65 § 13,33 t 100,00 FPUANE

i2,93

9ze




TABLE A,25

YHE COLUNISTS LIE OW DISLI=E ACTUaALLY YSRE 20%rS
ROWS 44040 s CATEGTRIES OF LI¥EDISL
COLUYNS 4es oCATEGONIES OF DISTRICT

$ : : : :
: : : $ & REM] ¢ $ $ t
sCraPARE CHIMORE 14 BENT T1 7, T1 sCarAMAvVIiYAPACANT 1CHeaPIRAYTL TOTAL
222 st it it E it it it it it it it it i i it i it 111t it i it it i i ittt
H FTR ap 3 28 106 ¢ 138 3 113 ¢ 112 ¢ 623 COUNT
LIKEMORE : 7.06 ¢ 13,10 ¢ 4,49 ¢ 17,01 22,15 1 18,14 3 17,78 1 100,00 PROW
! 49,40 ! FUR2S ! b6h.HT ! BRI UL I 90,20 ! 97,81 3 96,55 1t BS,34 PCOL
! 6,03 ¢ 11,23 $5,Bu 3 1u,52 ¢ 18,90 ¢ 15, 48 3 §5,30 1 85,34 PPLANE
H 1 ] e 9 13 @ 9 1 e ! 1 42 COUNT
LIKELESS? 2.38 1t 2,33 ¢ 21,43 1 uS.,2u ¢ 21,438 ¢ 4,76 ¢ 2,38 ¢t 100,00 PROW
: 1.12 ¢ 1415 ¢ 21443 ¢ 14,95 @ S.H& 1 1.72 ¢ 86 S.75 PCOL
: ST 14 3 1.23 3 2.60 3 1,23 ¢ W27 ¢ el 1 S.75 PPLANE
Y] 4 13- S 3 2 6 13 3t 65 COUNT
MORETHANT 67,69 ¢ 6,16 ¢ 7,09 2 3,08 ¢ 9,23 ¢ 1,54 3 4,62 ¢ 100,00 PROw
! 49,44 4,60 1 11.90 ¢ 157 ¢ 3,92 ¢ 86 2459 1 8,90 PCOL
: 6,03 ¢ -] .68 27 ¢ .82 ! .14 3 s41 6,90 PPLANE
e R eSS E e T TS CeTC.aCT R T ECTN oS TCSCS oSSz s Es T2z sCsses2==sos=2z=zzs
H 0 3 o "] 0 3 0 3 0 0t 0 COUNT
CINDTIFF 3 «00 ¢ 200 13 200 ¢ 200 2 «00 8 200 3 W00 8 +00 PROW
H 000 ¢ «00 2 000 ¢ «00 ¢ 00 ¢ «00 ¢ 000 ¢ 00 PCcoL
H 2,00 ¢ J00 ¢ N0 3 .00 2 <00 1 200 ¢ 200 1t .00 PPLANE
Mt i ittt i i it P Tt it ittt ittt it i it ittt i3I i 3 i1 i3t I i it ittt}
H (L] 0 : 0t 0 03 0 ¢ 01 0 COUNT
UNSUR 3 .00 ¢ .00 ¢ .00 ¢ +00 3 «90 3 .00 3 000 ¢ 00 PROW
H «00 ¢ «00 8 00 ¢ «00 3 «00 3 +00 ¢ «00 ¢ o 00 PLOL
H .00 3 RODIE .00 3 .00 ¢ .00 3 .00 18 .00 ¢ 000 PPLANE
I+t sttt 1ttt it ittt t ittt ittt 1t ittt 1ttt ittt 1 i1ttt it 1ttt 1ttt
1 B9 1 €7 47 @ 127 3 153 ¢ 116 ¢ 116 1 T30 COUNT
TOTAL ¢ 12,19 3 11,92 : S.75 1t (7,40 ¢ 20,96 3 15,89 t 15,89 1 100,00 PROW
! 100,00 ¢ 100400 2 §0N,00 ¢ 190,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 PCOL
v 12.19 v 11,92 ¢ 5.75 ¢+ 17,46 ¢ ¢6,.,96 ¢ 15,89 t 15,89 t 100,00 PPLARE

Lz




TABLE 2,26

LEARING OF AGRICULTURAL TEC INTUOES SV SETTILRS
ROAS 0 sues s CATEGNXIES OF TELRLER
COLUMNS .4, CATEGORIES OF DISTRICT

! H : H : : H !
H H H ¢ A BENT : 1 H H
$CHAPARE sCHIMOGE :A BENT 13 IT tCARANAVI SYAPACARNT iCHaPTRAYS TOTAL
3 13 @ 54 3 23 ¢ ag ¢ 71 ¢ 107 85 1 397
PREVEXP 3,27 ¢ (3,60 : S.79 ¢ 11,06 ¢ 17,88 ¢ 26,95 3§ 21,d] ¢ 100,00
T 13450 2 56425 ! S0e00 ¢ 33,33 ¢ 45,Ry 3 92,24 ! 77.98 1 52,93
H 1,73 1 7,20 ¢ 3,07 ¢ 5,867 9,47 ¢ 14,27 v 11,33 1t 52,93
H 13 29 a4 3 u8 3 2! 0 1 3 8s
EXTEM3N @ 1,18 3 34,12 ¢ 4,71 ¢ SE,47 3 2,35 1 +00 ¢ 1,18 ¢t 100,00
3 104 3 30,21 3 8,70 ¢ 36,36 ¢ 1.29 ¢ «00 ¢ 292 ¢ 11,33
H 013 2 3,87 1 33 3 6,40 ¢ 27 ¢ .00 ¢ 13 8 11,33
H 72 ¢ 10 @ 13 1 28 53 ¢ 8 3 11 ¢ 195
NEIGHROR: 36,92 : S.13 ¢ 6,67 + 14,36 ¢ 27,18 ¢ 4,10 1 5,64 t 100,00
! 75.00 ¢ 10442 ! 28,26 ' 21,21 ¢ 34,19 ¢ 6,90 3 10,09 ¢ 26,00
t 9,60 ¢ 1.33 1 1.73 ¢ 3,73 ¢ 1,07 ¢ 1,07 ¢ 1,47 1+ 26,00
H 10 @ 3 6 3 1e 29 ¢ 1 3 12 ¢ 73
L3TALCER: 13,70 d.11 3,08 ¢ 16,60 § 39,73 1 1,37 ¢+ 16,44 3 100,00
! 10.42 2 3.13 ¢ 13,04 ¢ 9.09 ¢ 18,71 3 86 1 11,01 3 9,73
H 1.33 1 sUd <80 1 1,60 @ 3,87 ¢ .13 ¢ 1,60 ¢ 8,73
: 96 ¢ 96 ¢ 4n 3 132 ¢ 155 ¢ 116 8 109 1 750
T0TAL ¢ 12,80 ¢ 12.650 b 13 ¢ 17,60 ¢ 20,67 ¢ 15,47 8 14,53 3 100,00
t 100,00 3 100400 2 100400 ¢ 100,00 ¢ 100,00 % 100,00 8 100,00 ¢ 100,00
t 12,80 3 12,80 3 6,13 ¢ 17,60 ¢ 20,67 ¢ 15,47 ¢ 14,53 1 100,00

8t



TABLE 2,27

ADAPTaTION TG THE ZONE
Ro“s.......CATFGOQIES QOF AHAPTaATH
COLUMNS,,, ,CATFGOKIES OF DPISTRICT

: t : t 3
: : : s A BENI 3 ? !
tCHAPASE 1CHIMORE 1A SENT I 11 tCARANAVI e YAPACART :CH=PIRAY: YOTAL
4 25 @ 12 ¢ 3 2 63 96 ¢ 42 @ 17 ¢ 289 COUNTY
YES : 86,09 1 4,15 ¢ 11,76 ¥ 21,80 1 33,72 ¢ 14,5% 1t 5.B6 1 100,060 PROwW
I 264600 3 12,90 2 TS.5n t UBBU ! 61,94 ! 36,84 1 15,60 t 39,11 PCOL
: 3,38 @ 1,62 : 4,60 ¢ 68,583 12,99 ¢ 5.68 2,30 ¢t 39,11 PPLANE
H 69 ¢ a1 ¢ 11 66 59 72 ¢ 92 3 450 COUNT
NO ¢ 15,33 ¢ 18,00 2ot 3 14,67 3 13,11 ¢ 16,00 3 20,44 3t 100,00 PROW
¢ T3.d0 ¢ 87,19 7 24.dd § 51416 ¢ 38,06 § 63,16 1 BG.40 ¢ 60,89 PCOL
s 9,34 ¢ 10,96 ¢ 1,49 3 8,93 3 7,98 8 9,74 ¢ 12,45 1 60,89 PPLANE
t ST EE 93 45 3 129 ¢ 155 ¢ 114 ¢ 109 1 739 COUNTY
TOTAL ¢ 12,72 ¢ 12,58 : 6,09 3 17,45 ¢ 20,97 ¢ 15,43 ¢ 14,75 ¢t 100,00 PROW
P 10000 2 10Ce00 2 100600 2 1N0400 2 100,30 2 100,00 ¢ 10000 ¢ 100,00 PCOL
v 12,727 12,55 ¢ 6,09 ¢+ 17,46 v 20,97 ¥ 15,43 ¢ 14,75 1 100,00 PPLANE

62¢



TARLE B .28

TZATING  HABITS IN TWE COLO-Y
RO%S 4 eeen s CATELARIES NF Frk1uG
COLUMMNS 4,4 JCATEGCQRIES AF DTSTRICT

H 3 : ! : 1 H H

H H s $ A REN] 3 H ] 1

$CHAPARE sCFIMORE :a BEN] 13 11 tCARAMAVIIYAPACANI :CH=PIRAY: TOTAL

====::'—'8::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

H 30 ¢ 60 ¢ 21 ¢ St 74 ¢ 16 ¢ 76 1 328 COUNT
BETTER ¢ 9,15t 18,29 ¢ 6,40 ¢ 15,55 ¢ 22,5~ : 4. B ¢ 23,17 ¢ 100,00 PROW

Po31491 3 63416 ¢ db.nT ! 3IR,93 : 4T, T4 T 13,79 3 69,09 ¢t 43,97 PcOL

H 4,02 13 8,04 ¢ 2ol ¢ 6,86 3 9,92 ¢ 2,148 3 10,19 43,97 PPLANE

H S2 ¢ 27 ¢ {5 ¢ 59 ¢ 6d 3 94 3 32 339 COUNT
EQUAL ¢ 15,34 3 7.96 1 H,d2 3 16,22 ¢ 18,868 1 27,73 1t 9,44 3 100,00 PROW

1 55.32 1 28,42 T 33,33 1T 41,98 ¢ 41,209 t B1,03 ¢ 29,09 1  d45,4d PCOL

: 6,97 3 3,62 ¢ 2,01 3 7.37 3 8,58 ¢ 12,60 1t 4,29 3 4sS,uy PPLANE

[ 12 ¢ 8 9 3 es ¢ 17 ¢ 6 1 2 ! 79 COUNT
WORSE 1 15,19 ¢ 10,13 ¢ 31,39 ¢ 31,65 ¢ 21,52 @ 7,59 3 2,53 1t 100,00 PROW

: 12,77 .,u2 20«00 ¢ 19,08 ¢ 10,97 ¢ S.17 ¢ 1.82 1t 10,59 PCOL

! 1:.61 1 1,07 ¢ 1,21 ¢ 3,35 ¢ 2,2R ¢ +B0 ¢ «27 1 10,59 PPLANE

==:=::==::=::==::::::=:===::::::=====:::=:::::::::::::::'.'::::::::::::::::8::::::

H G4 ¢ 95 @ 48 3 131 ¢ 165 ¢ 116 ¢ 110 ¢ Tus COUNT
TOTAL ¢ 12,60 ¢ 12,73 ¢ 6,05t 17,5% ¢ 20,78 v 15,55 t 14,75 1 100,00 PROW

3100400 2 10000 * 100400 2 100400 : 106,00 ¢ 100,00 ¢ 300400 3 100,00 PcoOL

! 12,60 % 12,73 ¢ 6,03 ¢ 17,56 3 20,78t 15,55 1t 14,75 t 100,00 PPLANE

(0] 4




TABLE A.29

PE<ITD OF ar~YIvaL TO0 THE COLNIES
ROAS , sneeos CATEGDSIES OF PEFaRRVL
COLUMNS, ., ,CATEGGRIES OF NISTRICT

H H H : : ! : 3

: H : t 4 BEN] ¢ H 3 !

$CHAPARE :C~I™0ORE ¢4 BENI I3 It tCaRANVAVISYAPACANT sCHePIRAYT TOTAL

H 0 0t 0 ¢ 4 ¢ 1 ¢ 0 1 0 S COUNT
LASToMOS: .00 ¢ «00 3 DO T 80,00 ! 20,00 ¢ .00 ¢ «00 ¢ 100,00 PROW

: «00 ¢ «00 3 «D0 ¢ 3.08 3 ahtd 2 «00 ¢ «00 3 066 pCOL

! .00 ¢ LS00 ¢ IO ,53 J13 1 .00 ¢ 200 ¢ 166 PPLANE

] 0 10 ¢ e 5 10 ¢ 3 3 71 17 COUNT
197172 ¢ .00 ! 27,03 1 5,41 ¢ 13,51 ¢ 27,03 1@ 8,11 ¢+ 18,92 t 100,00 PROW

3 .N0 § 10,42 4,35 ¢ 3.85 1 6,41 ¢ 2.56 1 5,98 1§ 4,89 PCOL

: .00 3 1.32 ¢ .26 3 Y- 1.32 ¢ .40 @ 093 ¢ 4,89 PPLANE

: 0 33 2 16 : 7 15 ¢ 19 ¢ 92 COUNT
1969270 : L00 ¢t 35,87 2.17 ¢ 17,39 7.61 ¢ 18,30 ¢ 20,65 t 100,00 PROW

! .00 & 34,38 : 4,35 ¢ 12.31 ¢ 4,49 ¢ 12,82 ¢t 16,240 t 12,17 PCOL

: 2«00 ¢ a4, 37 3 - E 2.12 ¢ AN 1,98 3 2.51 ¢ 12,17 PPLANE

: 0 22 ¢ 3t 38 @ 15 ¢ 20 ¢ 52 13 150 COUNT
[967<68 ¢ ,00 ¢ 149,57 3 2.06 ¢ 25,33 v 10,00 T 13,35 ¢ 34,67 &t 100,00 PRUW

H «00 ¢ 22,92 : he52 ¢ 29,23 ¢ 9,62 ¢ 17,09 ¢ 44,44 3 19,84 PCOL

: .00 2.91 @ ,40 ¢ 5.63 3 1,98 ¢ 2.65 @ 6,88 1 19,84 PPLANE

$ 12 ¢ 12 ¢ 7 ¢ 37 @ 24 23 13 ¢ 128 COUNT
1965=h6 ¢ 9,38 ¢ 9,38 S.,47 ¢t 28,9t ¢ (R,7S5 % 17,97 ¢ 10,16 t 100,00 PROW

T 12,77 v 12,50 T 15,22 ¢ @2F,4s : 15,3B Tt 19,66 3 Ji.11 ¢ 18,93 PTOC

H 1,59 : 1,59 ¢ 293 ¢ 4,89 3,17 ¢ 3,04 ¢ .72 ¢ 16,93 PPLANE

] B 1 19 73 32 @ 30 : SR 56 26 ¢ Jag COUNT

BEF o5 & 23,84 ¢ 5.52 ¢ 9,30 ¢ 6,72 * 28,78 ¢ 16,28 1 7,56 t 100,00 PROW

t B7,23 ¢ 19,79 ¢ 69,57 ¢ 23,08 ! 43,46 1 4T _86 ¢ 22,22 ¢ 45,50 - PCOL

T 10,85 ¢ 2.51 ¢ 4,237 .97 13,10 ¢ S I 3,00 1 45,50 PPFLANE

H 94 96 ¢ 46 ¢ 130 @ 156 ¢ 117 117 ¢ 756 COUNT

TOTa0 7T 12,83 ¢ 12,77 ¢ 5,08 ¢ 17,20 ¢ ¢0,63 ¢ (5,48 3 15,48 t 100,00 PRUW
: 100,00 ¢ $00,00 ¢ 100,00 ¢ 109,00 ¢ 100,00 ¢ 100,00 2 100,00 t 100,00 PCOL N
t 12,43 ¢ 12,70 ¢ 6,08 T 17,20 : 20,683 : 15,48 3 15,48 t 100,00 PPLANE 2




T/BLE 2.30

LENGTH OF STaY TN THE COGLVNIES
RGWS 4eeees CATEGORIES OF LENGTH
COLUMNS,,.,CATFGGRIES OF NISTRICT

H s 2 H H H H H 3

H ? : : A RENT ¢ : : !

tCHAPAIE s CRINAGRY a2 BENT 1 1T tCARAMNAVIIYEAPACANT :CH=PIRAYT TOTAL
:::::::::::::::======:==:==:==:::====::::::==:::::::::::==:====================8

H 0 43 3 4 ¢ 26 3 1R 3 25 ¢ 25 ¢ 1d1 COUNT

1«5 Y5 «00 ¢ 30,50 @ 2,84 ¢ 18,49 v 12,777 17,73 %7 17,73 t 100,00 PROW

4 «00 ! du.79 ¢ Ra?D 2 20480 & 114b1 3 21,37 ¢ 21437 1 18,77 PCOL

: ,00 ¢ 5,73 ¢ 53 3 3,46 3 2,40 3 3,33 1 3,33 1 18,77 PPLANE

: 14 @ a7 ta ¢ 89 59 3 57 1t 70 @ 350 COUNT
6«10 YS 1 4,00 ¢t 13,43 A,00 ¢ 25,43 ¢ 16,86 ¢ 16,29 % 20,00 t 100,00 PROW

P 14474 3 48,90 8 3INn,u3 T 71,20 t 3R,06 & dB,72 ' 59,63 ¢ db 60 - PCOL

: 1,86 1@ 6.20 3 e85 2 11,88 : 7,86 3 7,59 ¢ 9,32 ¢t 46,60 PPLANE
==:=======:::=:=:::==:::=:::==:::=====::===:===::=:::::::::::::::::::::::::::::2

: 24 1 5 28 ¢ /3 70 ¢ 3s 3 17 1 187 COUNT
11«15 YSt 12,83 1 .67 ¥ 14,97 4,28 ¢ 37,43t 18,72 1 6,09 & 100,00 PROW

! 25.26 3 5.21 5 60,37 6.40 ! US,16 8 29,91 1 14,53 1 24,90 PCOL

: 3,20 ¢ e7T 3,73 ¢ 1,07 3 5,32 1 d,6b 1t 2.26 1 24,90 PPLANE

H K7 ¢ 1 3 (U 2 8 1 0 1 5 73 COUNY
16«20 YS: 78,08 1,37 ¢ .00 3 2,74 ¢ 10,96 ¢ .00 ¢ 6,851 100,00 PROW

¢ 60.00 1.04 ¢ «00 ¢ 1.60 ¢ S.16 ¢ .00 ¢ 4,27 1t 9,72 PCOL

: 7.359 1 13 ¢ LN0 3 .27 1,07 ¢ .00 2 b7 1t 9,72 PPLANE

{ 35 3 Ss ¢ a6 2 129 ¢ 155 1t 117 @ 117 ¢ 751 COUNT

TOTAL 1 12,65 ¢t 12,78 ¢ 6,13 3 16,64 ¢ 20,64 ¢ 15,58 t 15,58 1 100,00 PROW
P 100,00 2 100400 ¢ 100,00 ¢ 100400 8 100,00 ¢ 300,00 ¢ 100,00 1§ 100,00 PCOL
P 12,685 ¢ 12,78 : 6,13 ¢ Y6,64 ¢ 20,64 1 15,58 ¢ 15,58 1 100,00 PPLANE

TET



TABLE A,31

PERIGD ~~EN THE FAMILY JOINED THE CNLNOMIST
RO"S.....,.CATEGORIES UF J'JINFQM
COLUMNS ..o CATEGORIES OF DISTRICT

: ! H H : H 3 1

H H : ¢ A BEN] | t |

tCHAPARE JCHRIMOWKE $A RENT 2 I1 tCaRANAVIIYAPACANTICHR=PIRAY? TOTAL
I It i i it i i i i It i it 1 i it i it i it i ittt it ittt ittt

H 14 @ 15 2 5 33 @ a0 1 us 1 71 ¢ 225 COUNT
Wil HIM: 6,22 ¢ 7,11 8 2.2¢ ¢ (4,67 ¢ 17,78t 20,44 ¢t 31,56 t 100,00 PROW

T 21.50 ¢ 1951 ! 31e03 2 27450 ! 26414 t 45,54 ¢t T0.30 8 33,83 PCOL

t 2.11 ¢ 2,u1 ¢ .75 ¢ 4,96 ¢ 6,02 3 6,92 ¢ 10,68 t 33,83 PPLANE
======:====:::=:::::::::::::::::::::::::::::::‘-":::::::======:=======:=:====:==::

: 6 1 20 11 ¢ 23 ¢ 11 1 71 11 1 89 COUNT

FST YR 3 h JU ¢ 22,47 % 12,36 ' 25,84 ¢t 12,36 ! 7,87 1 12,36 8 100,00 PROW

: G,23 1 24,39 % 25.5A f 19.17 : 7.19 1@ €.93 1 10,89 t 13,38 PCOL

: 90 @ 3,01 ¢ 1.05 ¢ 3,46 3 1,45 2 1,05 1,5 ¢ 13,38 PPLANE

s 43 3 T 20 ¢ 61 ¢ 98 3 48 19 ¢ 339 COUNT
AFT YR1 ¢ 12,68 ¢ 12,58 7.67 ¢ 17,99 ¢ 28,91 t 14,16 1 S,60 1 100,00 PROW

! bhelS5 ! S3.kn 3 b60ed7 ! S0.B3 ! oU,05 1 47,32 ¢ 18,81 v 50,98 PCOL

: h,uT 1t 6,62 ¢ 3,91 3 5,17 ¢+ (4, 74 1,22 ¢ 2.86 1 5G,98 PPLANE

: 2 2 3 1 ¢ 32 a4 3 0 3 0 3 12 COUNY
NOT YET ¢t 16,67 ¢ 16,67 @ R, I3 T 25,00 ¢ 33,33 1 .00 % ,00 t 00,00 PROW

¢ 3,08 ¢ 2edld § 2.33 2.50 2.61 ¢ «00 3 $00 ¢ 1,80 PCOL

H .30 ¢ .30 .15 ¢ LUS 8 .00 t .00 3 .00 1,80 PPLANE

H 65 R2 3 43 3 12¢ ¢ 153 101 ¢ 101 ¢ 665 COUNT

Torap 9,77 : 12,33 ¢ 6,47 ¢ 18,05 ¢ 23,01 t 15,19 ¢ 15,19 % 100,00 PROW
T 100,00 & 100NN ¢ 100+D0 ¢ 100.00 : 100.00 % 100.00 t 100,00 3 100,00 PCOL
: 9,77 ¢ 12,33 f,47 ¢ 18,05 : 23,01 % 15,19 ¢ 15,19 3 100,00 PPLANE

£ET



TABLE A.32

DO THE CGLONISYS LEAVE THE ZONE PERIODICALLY
RO*SQQO.nQ-CATEGORIES OF SF.TLOUT
COLUMNS,,.,,CATEGORIES OF PISTRICT

H : : : : : : H
H $ : ! A REN] : 3 ]
$CHAPARE $CHIMOKE A RENT Tt 11 sCARANAVIsYAPACANIsCH=PIRAYY TOTAL
========:=:=====:====::::::::::::::::::::::::::'.'::::::::==:================::::8
: 94 3 a8 atr ¢ 116 ¢ 141 104 113 697 COUNT
YES P 13,49 12,63 ¢ 5.8 ¢ tn,ou ¢ 20,23 ¢ 14,92 I 16,21 § 100,00 PROW
! 98,95 1 91,67 t R9,13 f RB55 ' 90,97 t 99,43 1 97,41 t 92,44 PCOL
1T 12,47 3 11,67 @ 5,44 @ 15,38 ¢ 18,70 ¢ 13,79 ¢ 14,99 ¢+ 92,44 PPLANE
====:::::::2::::::::::::::::::::====:=::=:::::::::::::::::::=================:=3
t 13 & 3 5 1 15 ¢ 14 ¢ 11 ¢ K ] 57 COUNT
NO ! 1,75 ¢ 14,04 A, 77 ¢t 26,32 8 24,56 1 19,30 8 5.,26 8 100,00 PROW
! 1.05 3 BeT3 2 1087 ¢ 11.4d5 ¢t 9.03 1 9.57 3 2.59 1 74,56 PcaL
: W13 2 1,06 @ ht 3 1,99 ¢ 1,86 13 1,46 ¢ J40 3 7,56 PPLANE
:::::::::::::========::::=:.::!==:=:===:==:::::.‘.:==========:=:=========:==8=====:
H 95 : S6 1 46 ¢ 131 ¢ 1585 ¢ 116 1 116 ¢ 754 COUNT
TOTAL 12,60 12,73 ¢ 6,10 ¢ 17,37 ¢ 20,56 15,25 1t 15,38 ¢ 100,00 PROW
I 100400 & 100,00 ¢ 10G400 3 100,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 ¢ 100,00 PCOL
: 12,60 ¢ 12,73 : o,16 ¢ 17,37 ¢ 20,56 ¢ 15,25t (5,38 t 100,00 PPLANE

vee




TABLE 2,33

FREGQUENCY w]TH wn]CK THE CULNON]STS CLEAVE ThAE ZOUNE
ROWS ., es00esCATEGONRIES OF FRENSCUT
COLUMNSOOOOCATEG(JRIES OF E'ISTPICT

[ H : : : ? H H
4 : ] s & BENT H H H
sCHAFARE CHIMORE 2 RENT T3 T1 tCARANAVI:YAPSCANTICH=PIRAY
T I I Tt I i i i i i i i i i it it i 1t it i it i1t i3t i1ttt x|
3 21 1t 7 4 12 @ 9 13 2t 1 COUNT
VERY FRE: 28,00 ¢ 9,33 ¢ 5,33 &t 16,00 T 12,00 ¢ 1,33 ¢ 28,00 ¢ PROW
! 2234 ¢ 7.95% ¢ 9,76 ¢ 1n.17 ¢ 6e34 «95 ¢ 18,558 3 PCOL
H 3,00 ¢ 1,00 ¢ «57 ¢ 171 3 1,28 ¢ ,1d 8 3,00 ¢ PPLANE
) H 38 3 20 ¢ 10 2 39 ¢ o7 ¢ 3 11 1 COUNT
NOY FRE 2u,68 16,84 ¢ 6,49 ¢ 25,32 ¢ 17.53%3 ¢ 1,95 ¢ T.18 ¢ PROW™
T Uh.&3 ¢ 29,55 3 24,39 ! 33.05 t 19,01 ¢ 2.66 1 9,73 PCOL
H S,02 ¢ 3,71 1t 1,43 1@ S.56 ¢ 3,85 1 Ju3 8 1,57 1 PPLANE
:::::::::::::::=::::::::::::::::::‘.:::::::=::::::'—'::::==:::::::::::::::::::::::'—’2
: 35 ¢ 5SS ¢ 27 @ 67 106 @ 101 ¢ 81 ¢ COUNT
RARELY ¢ T.02 ¢ 11,65 ¢ 5,72 ¢ 14,19 ¢ 22,46 ¢ 21,40 1t 17,16 & PROW
H 37.23 : 62.50 3 65.85 @ 5607R H Tu.nS ¢ qb-lq H 71.68 H PCOL
: u,99 3 7,15 ¢ 3.85 ¢ 9,56 ¢ 15,12 ¢ 1a,4d1 ¢ ii,55 1 PPLANE
H 94 8& 41 ¢ 118 3 142 ¢ 105 3 113 1 COUNT
TOTAL ¢ 13,41 ¢ 12,55 @ 5.30 ¢ 16,83 ¢ 20,26 ¢t 14,981 106,12 3 PROW
2 100400 3 100400 2 1N0e30 2 100.0C ¢ 100,00 ¢ 100,00 ¢ 10000 ¢ PCOL
T 13,41 ¢ 12,5% @ S,RS ¢ 164,83 : 20,26 ' 14,98 t 16,12 ¢ PPLANE

Sge



TABLE 2.34

DO THE COLONISTS FEFL THFY T I[VF HAPPJFR 0OW URHAPPIER
POWS cnesnes CATELURIES OF MHarOlism

: : : : : 1 H 3
H 3 H t A RENT @ H H ?
sCraFARE 3CHIMUORE :a BENI T IT tCARANAVI:YAPACAN]IsCH=PIRAYT TOTAL
(I I I I T it i i3t it it i i it i i it it 1111ttt 12131t ittt ittt 1ttt 1ttt 1
H 73 ¢ 83 : 3¢ 3 A3 123 1! 55 1t 93 1@ S45 COUNT
HAPPTIER t 13,39 1 15,23 ¢ 5,50 ¢ 15,25 ¢t 23,39 t 10,09 ¢ 17,06 t 100,00 PROwW
T 77.66 3 BR300 ¢ BHARL18 ! 9,17 + 82,58 ¥ u7.,83 1 83,uc v 74,25 PCOL
t 9,95 1 11,31 : 4,09 ¢ 11,31 t 17,44 1 7.49 ¢ 12,67 ¢ 74,25 PPLANE
i 16 18 8 : 3¢ 22 ¢ 17 3 57 3 17 1 140 COUNT
SAME 1 11,43 8 Se7l ¢ 2,14 ¢ 15,71 3 12,14 ¢t 40,71 12,14 ¢ 100,00 PROW
t 17.02 ¢ Be51 582 T 1Be33 ! 10.97 t 49,57 ¢ 15,18 1t 19,07 PCOL
! 2,18 ¢ 1,09 ¢ .dl ¢ 3,00 ¢ 2,32 1 7.77 ¢ .32 t 19,07 PPLANE
: 5 1 2 9 ¢ 15 ¢ 6 ¢ 31 2 3 42 COUNTY
LESS HaP: 11,90 1 4,76 ¢ 21,43 ' 35,71 ¢ 14,29 3 7.14 ¢ 4,76 ¢ 100,00 PROW
3 S.32 ¢ 2.13 H 20-‘15 : 12050 H 3067 H 2.51 3 1\79 1 5.72 PCOL
: .8 3 o271 ¢ 1.23 ¢ 2.04 ¢ .82 NEEE 27 3 S.72 PPLANE
3 0o ] 2 ¢ 0 ¢ ~ 4 1 0 0 1 7 COUNT
UNSURE @ ,00 ¢ 14,279 ¢ 28,57 : L,00 3 S7.,14 1 .00 1t .00 ¢ 100,00 FROW
: 00 3 1.06 ¢ 4,55 8 00 8 2.58 1 .00 1 «00 1 +95 PcoL
H 200 3 W18 2 .27 ¢ .00 3 <54 2 400 ¢ .00 1 <95 PPLANE
I i I i i it i1 it ittt i1 i 111ttt ittt 111ttt ittt i1 it it 1ttt S=Z====x
H Q4 1 94 ¢ 44 3 120 1 155 1 115 ¢ 112 ¢ 734 COUNT
TOTAL : 12,Bh1 ¢ 12.81 5.99 ¢ 16,35 ¢ 21,12 ¢ 15,67 ¢ 1S,26 ¢ 100,00 PROW
T 100,00 ¢ 100eun ¢ 100,00 3 100.00 ¢ 100,00 ¢ 100,00 3 100,00 ¢ 300,00 PTOLC
] 12,21 ¢ 12,81 ¢ 5,99 ¢ 16,35 ¢ 21,12 2 15,67 ¢ 15.26 1 100,00 PPLANE

9¢ecC




TABLE A.35

DO YRE COLONISTS INTEND TO araNouN THE CDLONY
ROHS...,...CATEGORIES OF DFSHERTI
COLUM iSeae LATEGORIES QF NISTSICT

t H H H : H H H
H : e t A BENT ¢ H H t
tCHAPARE :CHIHDORE 4 HENT I3 11 sCARANAV]I:YAPACAN] tCHaPTIRAYS TOTAL
23ttt i At i it sttt it it ittt i i It i it It it It i It i 13t it
H 10 ¢ 13 ¢ 8 26 ¢ 16 1 3 a4 3 79 COUNT
YES : 12,66 ' 16,46 T 10,13 ¢ 32.91 t 18,39 : 3,80 1 5.06 1 100,300 PROW
£ 10«75 ¢ 13.54 @ 17,39 3 20,47 9.68 1 2.56 1 3.0 1 10,60 PCOL
H 1,34 ¢ 1,74 3 1,07 1t 3,49 3 2,01 ¢ LU0 ¢ 254 ¢ 10,60 PPLANE
: 83 1t a3 13 38 3 101 1460 3 114 ¢ 107 3 666 COUNT
NO t 12.46 ¢ 12,46 ¢ 5.71 ¢ 15,17 ¢+ 21,02 3 i7.12 ¢ 16,07 ¢t 100,00 PROW
¢ B9,25 T Bb.,u46 3 RP,81 * T79.5T 1 Gn.32 : G7.44 § 96.40 ' BRY.40 PCOL
: 11,14 ¢ 11,14 ¢ 5,10 ¢ 13.56 ¢ 18,79 15,30 ¢ 14,36 ¢ 89,40 PPLANE
eSS S S S s E SS C eSS s S S S S S S S S I RS S C S T ST S s T s S S s s S S S S E S S CESCCCSCsCEEZ=====x=====x2c2
: 93 : 96 3 d6 3 127 : 155 @ 117 ¢ 111 @ 745 COUNT
TOTAL ¢ 12,48 ¢ 12,89 ¢ hel7 2 17,05 ¢ 20,81 ¢ 15,70 ¢ 14,90 ¢ 100,00 PROW
1 100,00 2 100400 2 10000 2 100400 2 100.00 ! 100,00 8 100,00 ¢ 100,00 PCOL
T 12,48 ¢ 12,89 ¢ A 1T 8 17,05 ¢ 20,81 @ 15,70 t 14,90 ¢t 163,00 FPLANE

LET



TABLE 2.36

REASONS FOR PROWARLE DESERTION 0OF TrE COLONIES

RO®S ., e0s0,CATFGORIES CF REaSDESK
coLumnNs,,, ,CATEGORIES OF NISTRICT
' ! H : : s ! H
t { : t A HEN]T @ : H H
sCHAPAKE $CHIMORE <& HENY I 11 tCARANAVIIYAPACANT tCHePIRAYS TOTAL
: 1 1 2 : 2 ¢ 1 ¢ 4 3 1 3 0 3 11 COUNTY
ECONDO™ 3 9,09 ¢ 18,18 ¢ 1”16 9.09 ' 3o,3A ¢ 9,09 ¢ «00 3 100,00 PROW
H 1000 ¢ 2000 ¢ 25,00 ¢ S.56 ¢ 28,57 t 33,33 @ 000 ¢ 16,42 PcoL
1 1.49 @ 2.99 ¢ 2.99 : 1,49 : 5,97 1 1,09 ¢ .00 1t 16,42 PPLANE
I i I i it it i i 11 it i i1 it i1 11t i1t ittt ittt 11ttt 121
. ¢ 2 3 2 0 3 4 ¢ 0t 0 ¢ 11 9 COUNT
CLIMATE 1 22,22 ¢ 22.22 : .00 ¢ da, 44 2 <00 ¢ .00 ¢ 11,11 t 100,00 PROW
T 20400 § 2000 ¢ W00 ¢ 22.22 ¢ .00 ¢ .00 8§ 25,00 ¢ 13,43 PCOL
H 2,99 ¢ 2.99 1 .00 5,97 ¢ «NO ¢ .00 1,49 ¢ (3,43 PPLANE
:::::::::=====:=:2'.'.'.::'-':',’::===:::::::::::::::::::::::===:::::::::::::::8::::::::
! 0 @ 0 5 @ 2t 1 3 0! 03 3 COUNT
CH UCCUPg ,N0 ¢ .00 @ N0 ¢ eco,h7T ¢ 33,33 13 .00 3 s00 ¢ 100,00 PROW
] 00 8 «J0 2 «N0 3 11.11 2 7,14 ¢ 00 ¢ 200 ¢ 4,48 PCOL
: 00 <00 ¢ .N0 3 2,99 3 1,49 @ .00 3 «00 ¢ 4,48 PPLANE
1 1 3 1 ¢ r a 3 1 1 3 1 3 COUNTY
RAD PLOT: 7.09 ¢ 7,69 t 15,33 ¢ 30,77 ¢ 23,08 1§ 7.69 1 7.69 t 100,09 PROW
H 10:(‘-0 : 10100 : 25.‘)0 H 22-22 H 21.43 H 33.33 H 25000 H 19100 PCOL
t 1,09 ¢ 1,49 ¢ 2,99 ¢ 5,97 @ 4,48 3 1,49 ¢ 1,49 ¢ 19,40 PPLANE
H S 2 ¢ a g S : 4 2 0 23 22 COUNTY
HEALYH t 22,73 1t 9,09 : 18,18 ¢ 22,73 ¢ 18,18 3 .00 ¢ 9,09 ¢ 100,00 PROW
T S0efA ! 20600 = 5SN.00 5 27.78 3 28,57 1 .00 ¢ S0.,00 ¢ 32,84 PCOL
H T.ch ¢ 2,99 @ 5,97 ¢ 7.460 ¢ 5,97 ¢ .00 ¢ 2,99 ¢ 32,84 PPLANE
] 1 ¢ 3 o 2 ! 2 = 1 0 9 COUNT
OTHER UN1 11,11 ¢ 33,33 : 00 32 22,22 ¢ 22,22 ¢ 11,11 ¢ +00 ¢ 100,00 PROw
! 10,00 1 30,00 @ «00 ¢ 11411 8 14,29 1 33,33 13 «00 t 13,43 pcoL
: 1,049 1 a,un 3 SN0 1 2,99 1 2,99 1 1,49 3 .00 ¢ 13,438 PPLANE
: 10 ¢ 16 ¢ 8 18 3 10 ¢ 33 4 3 67 COUNT
TOTAL H 14,95 ¢ 14,95 @ 11.94 ¢ eb.B7 3 20,90 ¢ 4, a8 3 Se37 1 100,00 FPRUW
? 100450 % 100400 3 100490 2 100,00 3 100,00 2 100,00 ¢ 109,00 8 100,00 PCOL
?o14,93 ¢ 14,93 ¢ 11,96 7 26,87 ¢ 20,90 4, us8

5,97 ¢ 100,00 PPLANE




TABLE 2,37

PLECES ~nERE TreY ~0ULD GO I7 CASE OF DESERTION
RO~S  seeeasCATERORIES OF PLACEGD
COLUMNS . 4 4 JCATESQRIFS OF RISTRICT

: ! : : : 1 t H
: H : : A BHEN] @ H H :
sCHAPAcE CHINOPE 1A RENT I3 11 sCARANAVIIYAPACANT tCH=PIRAYS TOTAL
:3:::::::::::::::::2::========:=======:::::::::===========:::::::-:2::::38:::2::
s 0 0 1 ¢ 3 3 11 0 s 0 3 S COUNT
SAYEZONE: «00 ¢ 00 t 20,00 2 89,00 ¢ 20,00 3 .00 1 «00 ¢t 100,00 PROW
H «00 00 ¢ 12.50 ¢ 8,57 1 7.14 3 «00 1t 000 ¢ 5,99 PCOL
H .00 ¢ ,00 ¢ 1.19 @ 3.57 ¢ 1,19 ¢ «00 1t <00 ¢ 5,95 PPL.ANE
::::::::::::::::::::::::::=:=:=::::::::::::=:::::::::::::::::::=========:=======
H 2 3 2 1 4 1 4 3 1 1 1@ 1S COUNT
OTH ZOUNE: 13,23 3 13,33 3 6,07 ¢ 26,07 3 26,67 8 6,67 3 6,67 ¢ 100,00 PROW
P29.00 1 20400 T 12450 ¢ §1.43 t 28,57 1 33,33 1 25,00 ¢ 17,86 PCOL
: 2.38 ¢ 2,38 @ 1,19 ¢ 4,76 3 4,76 ¢ 1,19 1,19 17,86 PPLANE
==========:=:=====:==:::::::::::====:======‘—'::::::::::::2 e SR asSSS=ssss==zsz=z=22
s 2 ¢ S 13 q 22 7 1 0 1 ¢ a\ COOUNT
PLAC OPI; 4,68 t 12,20 : 9,76 ¢ 53,66 : 17,07 1 L,00 ¢ 2,44 3 100,00 PROW
P 20400 3 S0.0D0 * S0.,00 ! 62.86 ¢ 50.00 3 «00 ¢ 25,00 ¢ 48,81 PCOL
: 2.35 ¢ 5.95 4,76 T 26,19 ¢ 8,33 1 200 ¢ l1.19 1 48,81 PFPLANE
H h 3 0 0 3 5 1 3 1 13 14 COUNT
TO Cl1TY ¢ dd.nb 1 «O0D 3 FDIZR ] 35,717 3 .10 ¢ T.18 1 71,14 1T 100,00 PRUOW
¢ 69,00 3 00 ¢ D0 P 14,29 ¢ 7Te14 8 33,33 1 25,00 3 16,67 PCOL
: T.14 3 .00 3 00 ¢ 5.95 ¢ 1,19 ¢ 1,19 1 1,19 1 16,67 PPLANE
===:::::::::::::::=:::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::3
H o3 3 ! ) I} 1 3 1 13 9 COUNT
OTHR 3 200 3 33,33 t 22,22 % 11.11 ¢ 1,11 ¢t 11,11 ¢ 11,11 & 100,00 PROW
! G0 T FJ,00 °  PB5.00 3 2,86 ¢ «14 1 33,331 25,00 ¢ 10,71 PTOL
t .00 ¢ 3,57 2.38 ¢ 1,19 ¢ 1,19 ¢ 1,19 3 1,19 ¢ 10,71 PPLANE
==:::::::::::::::::::::::::::::::::====::=.'.'=:===========::::::::::::::::::::::::
: 10 ¢ {0 : B . 35 14 31 [ 84 COUNT
TOTAL ¢ 311,90 3 11,90 : 9,52 ¢t d1,07 ¢ 16,67 1 3,57 ¢ 4,76 t 100,00 PROW
!} 10000 £ 100400 * 100400 2 100.00 ¢ 100,00 ¢ 100,00 ¢ 100.00 ¢ 100,00 PCGL
™ 11,90 ¥ 11,90 ¢ F.52 * 41,67 ¥ 16,57 1 3,57 3 q,76 & 100,00 PPLANE

6€C



TABLE A,38

T FESBU~CES YRE SEYYLER BROGETA YO TRE COLONY
RO‘S-o-o...ClTEGORXES OF RESHROT
COLUMNS, ., oCATEGNRIES OF NISTRICT

H ] H H ! ! - 1
1 A BEN] 1

1 [ ! t 3 1
tCHAPARE JCHIFADORE 12 BEAT T3 1T tCARANIVIIYAPACANT TCHPIRAYT YOYAL
l:t:"l::llll:I3:'l!:33lBl8lg:::88::8:8!3=!3:=E:!2:!:238=8:l=:=!3=:l=!=l!!llﬂtll

] 23 1 37 1 17 1 39 1 S0 ¢ 37 1 30 ¢ 233 COUNT
»ONEY 3 5,87 3 15,88 3 7,30 1 16,701 21,06 1 15,68 1 12,88 1 100,00 PRUOW
1 83,89 1 94,87 1 79.33 1 73,58 1 T6.92 1 9Qu.ET 85,71 ¢+ 80,07 PCcoOL
3 7.90 1@ 12,71 ¢ S5.84 13 13,40 1 17,18 1 12,71 ¢ 10,31 ¢+ 80,07 PPLANE
ll::::3===lt==:::=tt:==:=::l:::::t:::!::::=:=:=S=::::===:=::::::8::::::::':2::3:
H 0 01 0 ¢ 01 [ } 01 01 0 COUNT
SEEDE 1 .00 1 .00 13 .00 3 +00 3 .00 1 .00 1t 200 1t .00 PROw
! +00 1 00 ¢ «00 «00 1 «N0 1 «00 1 «N0 1 00 . PCOL
H .00 13 .00 ¢ .00 1 «00 3 .00 <00 1 .00 1 .00 PPLANE
2!:::3::338!8::::2:8t:=3:::::!3:23:::::::::::::8::::::::::::::!:8:::::::!3:!::3!
[ 31 [ 71 6 1 T 1 2 1 CIE 32 COUNT
TOOLS 1 9,38 ¢ 3.13 ¢ 21,88 1 25,00 1t 21.88 1 6,25 1t 12,50 t 100,00 PROW
! 8,33 1 2056 1 29,17 1 15,09 ¢ 1077 1 S.13 8 $11e43 13 11,00 PCOL
! 1,03 1 «34 1t 2.41 8 dei1d 1 2,41 1 b9 1 1,37 ¢ 11,00 PPLANE
88:8:!83!!8':::l:t:ll:!:al:ll::l:::t:::::t:!::ll:::::t:l:z:x=8:==88===:=3333=l=l
! 11 03 0 ¢ 01 01 0 3 11 2 COUNT
ANTHLS ¢ 50,00 ,00 1 00 1 00 1 L0071 «00 t 50,00 1 100,00 PROW
H 2473 3 «00 1 00 ¢ «00 ¢ «00 +00 8 2.88 ¢ 69 PcoL
! .36 1 ,00 1 .00 1 .00 3 .00 ¢ .00 3 <14 1t b9 PPLANE
I::SIltﬂl:l:=238:E::3::::::3:!!::;:::!::::3!:!!3::::3:8.!‘::3l:ll!l:::3:8.!8:88!
H 01 01 01t et a 01 [ ] [ COUNT
QTHER 3 ,00 1 .00 18 «00 3 33,33 1t 66,67 § .00 1 200 t 100,06 PROW
[ w00 1 «00 1 «00 ¥ ST 1 6,15 1 o061 «00 1t .U reot
] «00 1 .00 ¢ 200 ¢ «69 1 1,37 1 .00 1 .00 ¢ 2,06 PPLANE
88888813!2:332:8:3::::3:::8:!88:888:88::::2::!3!:::!3.:8:.:::8:3:!:::::3:!:::8:'
[ 91 11 01 d 1 a3 [ 03 18 COURT
DONTREM § 50,00 ¢ S,56 1 200 3 22,22 1 22,22t .00 12 .00 3 100,00 PROW
$ 29.00 8 2+56 1t «00 1 7.55 1@ 6415 8 «00 1 «00 1 6,19 PCOL
¥ 3,09 7 .33 1 LU0 T T<37 1 1371 SO0 1 200 1 5.19 PPLAKRE
Il:!:l:.:ll::::::t:!:::==8:l:l:838888l8==l=I:B:I:t:l!ll!:::::ﬂ:lllGSB:IS:I:S:SI!
1 36 1t 39 ¢ 26 53 13 65 1t 39 3 S 1t 291 COUNT
WAL T 12,37 17 13,00 Y B,dd ¥ 16,21 T 22.39 ¥ 13,807 12,05 ¥ 100,00 PRUNW
1 100400 1 100,00 ¢ 100400 2 100400 T $00,00 & 100,00 ¢ 100,00 3 100,00 PCOL
I 12,37 ¢ 13,40 3 8.25 t 18.21 1 22,361 13,80 1 12,03 1 100,00 PPLANE

ove



TABLE 2,39

T ESTIANATED AFOUNT OF PESOS T ANNUCTR %Y YHE BEGGINING

RO%S,,,,,,,CATEGCRIES OF PESUROT
COLUMNS,,, ,CATEGORIES OF DISTRICT

1 1 H i H H ] t
3 ] 1 1 A BEND [ ] 1
tCRaPARE (IRTAORE 1a BENT I3 1T 1CARANAVT VAPACANT ICR=PIRAYL YOTiL
8::3:::3!3:!::::::IE3====:!=:::===3::::!:::::t:!:t::::::!::!:::tl=x===:=83=3=:8l
] 845 3 Ay 1 27 3 A1 1 u 1t 86 1 7 1 551 COUNT
00 AN 1 15,43 1 14.70 3 4,90 37 14,70 T 17,06 1 15,61 3 17,60 1 100,00 PROwW
LESS 1 88.506 1 B3.51 1 SR.7T0 1t 60,90 3 S9,49 1 73,50 1 B2,9; 1 72,12 pCcoL
! 11,13 ¢ 10,60 1 5,53 1 10,69 1 12,30 1 11,26 112,70 1 72,12 PPLANE
UIIIBSZSSSBI38:!!.!!88!:::‘l:::::!::::::========::===3!!:::::::::!:::::l::::::?l
1 S 1 8t I 15 1@ 19 1 71 31 60 COUNT
500+ TO 3 8,33 1t 13,33 1 5.00 ¢ 25,00 1t 31.67 13 11,67 1 5.00 1 100,00 PRQOn
1000 ¢ .21 1 8,29 1 he52 1 11,28 1 {2,031 5,941 2.56 1 1,8% PCOL
] .65 1 1,05 1 «39 ¢ 1.96 3 2,49 1 .92 1 .39 1 7.85 PPLANE
E!:::::::::t:3:::3:8::::!::3:::::::==:::==::::::=:::::=:=::::::::::::2:::!::!33!
' 6 1 41 16 3 31 3 #3 1 23 3 14 14} COuUNT
1000+ 703 u,26 1t S.67 1 11,35t 21,99 g 30,50 1 1&,31 1 9,93 1 100,00 PROW
5000 1 6425 1 8.25 1 34478 3 23.31 1 27.22 1 19,66 1 11,97 1 18,06 PCOL
! AR 1,051 2,09 1 a,06 3 5,631 5,01 1 1,831 18,48 PPLANE
=ltl=8=8=:=!!:=lt8:l:::::l::::::::=88:::::::::::::::::::::::::::zs:::::::l:::t:l
! 01 9 1 0 61 2 1 11t 33 12 COUNT
3000 TU: 00T 200 1 00 T 50,00 3 16,67 1 8. 337t 25,00 v 100,00 PRU=
10000 200 ¢ 00 ¢ «00 ¢ 4.51 1 1.27 3 285 3 2456 3 1,57 PCOL
1 .00 1 <00 ) .00 1 «79 1 .26 1 W13 1 39 1 1.57 PPLANE
:!83:::::::.3::!:3::::::::!:3::!:::::5:::2::::=3==:=::====:::::::::::z:!::!:===I
GREATER 3 [ ] 01 01 0 0t 01 01 0 COUNT
THAN .00 1 L,00 W00 1 .00 ¢ .00 1 L,00 8 .00 1 ,00 PROW
10000 3 00 1§ oGO T 00 1 00 8 «00 1 «00 200 1 + 00 PCOL
] .00 1 «00 13 .00 1 .00 1t .00 13 «00 13 .00 1 00 PPLANE
8!!:888‘3:8.=:====lS:!!l=:8=:88=8:==llﬂz=:===3383:::=!2:8!:::::82':!:3::=3===:3l
H 953 Y7 1 a1 133 1 15671 117 3 117 3 kLY COUNY
TOTAL ¢t ;2,57 3 12,70 3 6,02 ¢ 17,81 1 20,64 1 15,31 13 15,31 ¢ 190,00 Phow
! 10000 8 100400 2 100,00 ¢ 100,00 1 100,00 8 300,00 ¢ 100,00 8 100,00 PLoL
1 25T 1T 12,70 1 008 T 17T, 4T F 20,68 1T 15,311 19,31 § 100,00 PPUARE —

ive
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TABLE A,40 (a)

YRITIAL PROBLE~Y FOGAD IN TRE COLURY
RO%S,..ee.4.CATEGORIES OF INITPROB
COLUMNS ..., CATEGORIES OF DISTRICT

1 t 1 t A REN] 3 1 1 1
tCHAPARE (TFTRJRE 14 BENT T 1T tCaRANAVIIYAPACANT 1 TReFTRaYrT TOTIL
(22t 222t 2232222 i e A s R S S R E Rt R R R 3 E R A R X R R R I Rt R T it At ikt it 1]
: 78 1 22 13 1 35 1 117 ¢ 23 1 28 1t 316 COUNT
ECONC™ 1 20,68 1 6,96 1 t,iT t 11,08 1 37,03 1t 7.28 1 8,80 t 100,00 PRO#
1 82,98 1 23.4u0 1t 28,39 1 27.56 t 75,00 % 31,98 % 32,18 1t 4b6,81 PcoL
111,586 1 3.26 1t 1.93 ¢ $5,19 1 17,33 1 3,81 13 4,15 t ab,81 PPLANE
122 2t s it 2 Rt A R E F F E S R4 F Y P E XS F R R R R F R S X R R XS S S 33 I R P R R S E S P X XS E R T R SRR RS R ¥ )
t 2 2t 61 LR 13 ¢ 1R 36 1 118 COUNT
HEALTH 1 1,69 3 1,69 1 5,06 ¢+ 34,75 1 11,02 t 15,25 1 30,51 3 100,00 P .Ow
1 2+.13 ¢ 2413 1 13,33 3 32.028 3 8,33 1 25.00 3 4j.38 1 17,48 PCcOL
t ,30 1 .30 1t .89 1 6,07 1 1,93 ¢ 2.67 1 5.33 ¢t 17,un PPLANE
R R s R s R i s i st it i it st st it ittt st i ittt ittt ittt i1}
1 0 3 61 2t 15 ¢ 4 11 8 15 8 S3 COUNT
CLIMATE 1 2008 11,321 3,77 ¢+ 2R, 30 ¢ 7.5 ¢ 20,75 1t 28,30 t 100,00 PROw
[ «00 3 6,38 4,40 1 11.81 1 2456 1 15,28 1 17.24 18 7.85 PCOL
1 L,00 1 .89 1 W30 1 ?2.22 1 .99 ¢ 1,63 ¢ 2,22 1 7,65 PPLANE
2P R A i A i e st A R F A A E E F E i R R I A T F L I It R i ittt ittt ittt ]
11 1 53 17 23 ¢ 15 1 12 ¢t 8 3 139 COUNT
ROLTS 3 T.91 1 35,131 12,25 t 16,551 10,79 1 .63 13 S.76 1 100,00 PRO®
T 11,70 3 S6.38 ! 37.78 % 1R.11 1 o2 2 16,67 13 9,20 ¢ 290,59 PcoL
H 1,63 3 7.85 1 2,52 8 3.41 1 2.22 ¢ 1,76 ¢ 1,19 ¢ 20,59 PPLANE
tE R R R P P PR i 2 F A R A E 2 A F R R R A A E F N s s I st s ]
N 013 01t et 4 3 01 R A | [P} 13 COUNT
mATER 3 .00 3 .00 3 15,38 3 30,77 .00 t 53 _ES 3 ,00 t 100,00 PROwW
1 .00 1 «00 1 G.4au 1 T35 1 <00 1 §.re 3 .00 1 1,93 FTOC
H .00 18 .00 13 «30 ¢ 59 <00 1 1,08 1 200 1 1,93 PPLANE
ErI S S S S S S S I S S C T TSI SIS S SIS T S RIS I S I S EE ST ST 2SS S S SRS SS S22 ==S32323=
3 0t 11 I 31 I 11 01t 11 COUNY
KNO=LEDG1 .00 1 9,09 ¢ 27,27 ¢ 27,27t 27,27 t . 9,09 .00 3 160,00 PROW
H .00 3 1.06 @ Hob7 1 2.30 1t 1,92 8 1.39 1 «00 1 1,63 PCcCL
1 .00 18 15 1 G4l 1 R I 15 1 .00 1 1,63 PPLANE
BB S IE SIS S S S SIS S S oS o SIS IS T RIS I S SIS aE 2SS S I S S E S ST EIE SIS S S SIS RIS
3 0t o 1 03 01 0t 01t (K] & COUNT
OTRER 3 .00 t 100,00 1 - .00 3 00 1 L,00 ¢ 00 18 .00 1 100,00 PROW
1 00 8 6.38 1t «00 «00 ¢ .00 3 «00 ¢ 200 1t .89 PCOL
! .00 ¢ B9 ,00 ¢ .00 ¢ .00 8 .00 2 .00 1t .89 PPLANE
Lt I A It A R T R I R I F I s I S s s R R 3 -
t 3.1 a3 21 6 1 a4 03 01 19 COLNT
NONE 3 15,79 &t 21,051 10,53 % 31,58 1t 21,05 3 .00 8 .00 ¢ 100,00 PROX
1 3,19 1 4,20 1 deud 1§ Ga72 1 2¢9h 1 200 13 «GO ¥ 2,81 PCUT
] 043 099 1 «30 1 «59 3 59 3 .00 ¢ 200 13 2.81 PPLANE
EES3E SIS S IS S EE CEIE S E L IR CE S I 2 E R S SR E SR S S S S L LIS IR E S RLE S 2 EILILSEESILSTISISRIN
T L] 9q 1 a5 3§ 127 1 15613 T2 % 87 1@ 875 TOUNT
TOTAL ¢ 13,93 ¢ 13,93 1 6,67 1 18,81 3 23,1} 1 10,67 t 12,89 1 100,00 PROW
T 300,00 3 100.00 8 100,00 1 100,00 ¢ 300,00 8 100,00 8 300,00 8 100,00 PCOL
T 13,9317 .07 T 18,81 ¢ 23,17 T 10,87 8§ 1&,39 % 100,00 PPLIRE

13,95 1

eve



TABLE A.40 (b)

TTINITYaL vRORLENS FOURG TR Yhe TOLONY(RY
ROV¥S ,.0000sCATEGORIES OF INITPROQ
COLUMNS, ., ,CATEGORIES OF DISTRICT

] H ] ] 4 H ! !
1 A REN] 3

] ! 3 ! ! 1
1CRIFIRE (CRINGAE 14 BENT It 1T voARANAVITYaPacaNT CrePTRaY:r  TOTAL
2SSSEIERSEACENEESEROUC SIS EEEEESEZEr S EE SO NE SN ICECNEENICSEERCXEIZIRRETINIZID

$ 0 [N ] 0 1 01 0t 0 0t 0 COUNT
ScCONON 00 8 00 3 W00 1 .00 1 00 1 .00 1 .00 1 +00 PROw
] «00 3 000 8 «N0 1 «00 ¢ +00 8 +00 1 «00 1 00 PCOL
3 .00 .00 2  ,00 .00 1 .00 8 200 1 . .00 3 .00 PPLAME
l.l.llallllllll‘tll.l!lllllIBIIIII=ll=383=ll=lll=:83:ltl=t::=B:I:tl::ll::l:t::ll
1 16 8 0t 6t 19 1 Sa 1 13 3 17 13 129 COUNT
MEALTM 3 12,80 @ .00 1 §,65 ¢ $ea,73 3 wa,96 ' 10,08 1 13,18 t 100,00 PROw
1 21.92 1@ 00 1 16.67 1 1%9.19 1 &3.,2A7T 28,8% 7 (9,771 26,33 PCOL
3,27 «00 ¢ 1,22 1 3,881 11,84 1 2,651 3.u47 t 26,33 PPLANE
'lllltllllltllllIlllllIllztt::.t:l:::ti:8:3:!3:!::3:3::!:::lllll::!!tt:llll::lll
t 91 01 11 11 281 ¢ 1 121 59 COUNY
CLINATE ¢+ 315,251 .30 1t 109 8 11,85 1 4a,07 ¢ 6,78 1 20,38 1 100,00 PROw
3 12.33 1 o000 3 2.78 8 7.07 1 19,30 8,89 ¢ 13,95 t 12,08 PCOL
) 1,84 1 200 ¥ LBk 1,85 &t S.31 ¢ NP g,645 1 12,04 PPLARE
.l.lllllllll:l!'slllllllll’l:l!l!l:!ll:l!!l83l!t:ll:::l!lltlttl==lll=l:l=‘3:=lll
3 ag 3 14 ¢ 18 1 32 ¢ az 1 25 1 49 3 222 COUNT
ROEDS T 20,78 1 " 6,31 1 5.31 ¢ 13,41 v IR, 92 1 11,06 § 2e,07 t 100,00 PROW
T 63,01 ! 82,35 1 38,89 1 32,32 ¢ 31.346 1 55,56 1 56,98 1 &5,31 PCOL
L] 9,30 1 2,86 3 2,36 3 6,53 1 8,57 1 5,10 t 10,00 ¢ 45,31 PPLANE
llllllllllllxll’llltslllll::ll!:SllI:IB:::SIttl:::::::::nl:l3:8!!:3:3‘:‘8:::::1!
i t 11 3¢ 8 s 2sS t St 32 . | 53 COUNT
WATER @ 1,89 1 S,86 t 15,09 8 av,17 ¢ 9,83 t §,66 1 15,09 t 100,00 PROW
T To37 T J¥.85 U 22.2¢ ! <¢%e5 ¢ Y. 7Y 1 6.67 1 9,305 1 10.82 PTOC
s 208 W01 8 1,63 ¢ 5,10 3 1,02 8 B2 1.6t 10,82 PPLANE
“llllmllﬂlulcullllll‘l'lln.!lllltl::c::::::!8:::..:3!:lzll:ltl:lxxlllllllll
T TV L 2K T3 Te 1 I T 1 v i 27 TOUNT
KNOWLEDC 3,70 W00 ¢ 25,93 8 59,26 3 11,11 1 .00 1 .00 8 100,00 PROW
3 1.37 ¢ «00 I 19,34 8 1b6.16 ¢ 2424 3 «00 1 «00 8 5,51 PCOL
T Y4’ L a8 { | PLER | 3. e7 U P B SO0 7 200 T 9.1 PPLARE
'lalllll!lllllllllllﬂl.llllllntlll:S!lSEl:!:!83..:8!88!88‘:!:88!38.!ll:!llll!lll
T [ ] 013 [/ } 0 (LI } 0 [/ } 0 COUNT
UTRER 1 PL LB ] SoU ¥ 200 ¢ 200 1 Suu I Jo0U ¥ SO0 1 20U PROW
t 08 «00 3 000 38 «00 12 +00 ¢ «00 3 _«00 8 «00 PCOL
] .00 3 #8080 1 .90 .00 1 200 ¢ .00 8 0«00 1 200 PPLANE
» 1333E I IS IEITIECIEIELEEEIRTSSEIRZETSZNX
[ 28 [ 3} 01 0 01 01 0 0 COUNT
NONE 3 200 87 ,00 8 .00 8 200 ¢ 200 8 .00 1t .00 ¢ 00 PROW
T T v <S8 1 MY .1 00 1 200 1 Vo0 1 M1 ] PTOC
] A0 1 «00 .00 ¢ .00 1 000 <00 1 200 3 «00 PPLANE
.l’ll.u:llllllllll”llllllll.Illllllll’!l:l!l!l:ll!llll!llSllllzlllllalllllllll
T £ L § I35 T L b A § T34 3 51 a6 1 L'yl] CUORT
TOTAL o 18,%0 ) l.g s 7.35 1 20,208 27,35 1 9,18 ¢ 17,55 8 100,00 PROW
PCOL

98 1 100,00 § 100600 3 130,00 3 100,00 8 300,00 ¢ 100,00

LA TA



24

5.

6.

7e

10.

11,

243

BIBLIOGRAFHY

Arrow, J. Kenneth, and Mordecai Kurz, Public Invest-

ment, the Rate of Return and Optimal Fiscal Poliey,

" The Johns Hopkins Press, Baltimore, 1970, 218 pp.

BOLIVIA, Junta Nacional de Planeamiento, "Plan
Nacional de Desarrollo Economico y Social, 1962~
1971, " Resumen, La Paz, 1961} 328 pp.

BOLIVIA, Ministerio de Planificacion y Coordinacion,
"Estrategla Socio-Economica del Desarrollo Nac1ona1
1971—1991 " 2 vols,, La Paz, 656 pp. - '

BOLIVIA, Ministerio de Inm1grac1on, Informagjones
relativas a la modalidad de las zonas aqropecuarias
del terrltorlo de la Republlca de Bolivia, destinadas

a a_la receptibi receptibilidad de elementos colonlzadores, 1945,
20 pp.

BOLIVIA, Ministerio de Agricultura, I.N.C. Informa-

cion qeneral sobre colonizacion para 1nmlgrantes.
La | Paz, 1968, 18 | PPe.

BOLIVIA, Ministerio de Agricultura, "La colonizacion
en Bolivia," Leyes, Decretos Supremos y Otras
Disposiciones Legales," 1965. :

BOLIVIA, Ingtituto Nacional de Colonizacion, . "Proy-
ectos de Colonizacion Puerto Villarroel-Km, 21,
Chane-Piray, Ampliacion San Julian," vol, I, mimeo,
P. 23, 1974,

BOLIVIA, Servicio Agricola Interamericano. '"Proy-
ecto Alto Beni-~Informe detallado de los suelos
existentes en las margenes de los rios Cotacajes y
Alto Beni," La Paz, mimeo, 89 pp., 1965.

BOLIVIA, Ministerio de Agricultura. .Departamento
de Suelos. "El Chapare, Capacidad Agrologica y
Recursos Naturales."” Mimeo, 253 pp., 1964,

BOLIVIA, Ministerio de Agricultura. Departamento de
Suelos., "Proyecto Yapacani-Puerto Grether," mlmeo,
99 pp., 1964,

BOLIVIA, INC Programa de Colorizacion INC-BID,

‘Informe Final, mimeo, 67 pp., June 1970,



12,

13,

14.

15.

1l6.

17.

18.

19,

20,

21.

22.

23.

24.

244

BOLIVIA, Instituto Nacional .dé Colonizacion. "Pro-
grama de Colonizacion INC-BID," Quarterly reports
1-21, 1964-70.

BOLIVIA Instltuto Na01ona1 de Colonizacion,: "Sin-
tesis del Plan General de Desarrolle del INC," La

BOLIVIA, Ministerio de Economia Nacional, Caminos
Yapacani-Puerto Grether y Guabira-Yapacani, Guabira-
Chane y Guabira-Puerto Banegas. In "Diagrama,"
Sept. 1963, pp. 12-21. - - B

BOLIVIA, Ministerio de Economia--USAID/Bolivia.
"Informe de Labores por 1la Gestlon 1963." pp. 39-
43 (on PAB). :

Blevis, A.L. "Higration.RétesﬂihiTwelve Southern
Metropolitan Areas: A Push-Pull Analysis," in
Social Science Quarterly, 50(2):37-53, 9, 69.

Cieza de Leon, Pedro. E1 Senorio de los Incas.

Ed, Instituto de Estudios Peruanos, L1ma,_1967

271 pp.

Crossley, J. Colin, -Santa Cruz at the Crossroads::
A Study of Development in Bastern Bollv1a. Rotter-
dam, 1961, 20 pp., photocopy.

Cochrane, Thomas T. "A Land System of Central
Tropical Bolivia," Santa Cruz, Mlnlstry of Agricul-

ture, 1967, 80 pp.

Crist, Raymond E. and Ernesto Guhl. "Pioneer Set-
tlement in Eastern Colombia, A report of the
Smlthsonlan Instﬁtutlon, Washington, 1957, pp. 391~
414,

De la Vega, Garcilaso (El Inca). Comentarios_Reales
o_el Origen de:los Incas. Ed. Bruguera, S.A. Espana,
1968, 783 pp. '

Draper and Smith, Applied ReqreSS1on Ana1251s. John
Wiley and Sons, New York, 1966 407 Pp. :

ECUADOR Instituto Nacional de Colc -izacion, "Informe
de Labores 1963-64."

Favre C., Leon. "Bolivia, Colonizacion, Agricul-
tura." Sucre, Imprenta Lopez, 1857, 110 pp.



25.

26.

27,

28,

29.

30.

31.

32.

33.

34.

35,

36.

245

Ferragut, Casto. “Principales Caracteristicas de

- las Colonias agricolas y referencias para una-

politica de colonizacion," La Paz, Bolivia., Direc-
cion de Instituciones y Servicios Rurales, l°61
58 pp., tables,

Finot, Enrique. Historia d2 la congquista del
Criente Boliviano. Ed. Libreria Cervantes, Buenos
Aires, 1938. 401 pp.

Gittinger, Price. "Economic Analysis of Agricul-
tural Projects." The Johns Hopkins University Press,
Baltimore, 1972, 221 pp.

Graber, Kenneth. La Vida Aqricola en las Colonias.
Comite de Obra Rural-Distrito Criental Iglesia
Evangelica Metodista en Bolivia, 1972, 91 pp.

Henkel, Ray. "The Chapare of Bolivia: 2 Study of
Tropical Agriculture in .'ransition." Ph,D. Disser-
tation, Dept. of Geography, Univ., of Wisconsin, 1971.

Henney, Homer, et al. Repdft of Santa Cruz Arqg
Development Group. An AID report to the government
of Bolivia, 1954,

Hill, George, et al. "Frontier Rural Developmenf in
Costa Rica." A Land Tenure Center Study, Univ. of
Wisconsin, typed, Costa Rica, 1964.

Hirshleifer, Jack, C, James DeHaven, and W. Jerome
Milliman. "Water Supply--Economics, Technology and
Policy." The University of Chicago Press, 1960,
378 pp.

IBRD, Agricultural and Rural Development Department.
Rural Development and Bank Policies: A Progress Re-~
port. Dec. 2, 1974. Report no. 588, 58 pp.

Instituto de Estudios Sociales y Economicos' (IESE),
U.M.S.S. "Produccion y Comercializacion de 1la
Coca--Informe Preliminar," Cochabamba, 1972, mimeo,
75 pp., 1 map.

Instituto de Estudios Sociales y Economicos (IESE),
U.M.S.S. "Cuadro Estudistico de Produccion Agrlcola
Tropical--Chapare-Yungas," Cochabamba, 1973, mimeo,

43 pp.

Interamerican Development Bank, Annual Report 1971,
"Socio-Economic Progress in Latin America.,"



37.

38.

39.

40.

41.

42.

43.

44.

45,

46.

47.

48,

49,

246

Jofre, C. Manuel (hljo) ‘Colonias y Misiones.
In D1cc1onar10 Geograflco de la Republica de Tarija,
1895.

Keller, N. Gordon and Percy Aitken, Socio-Cultural
Factors in Colonization in Bolivia--An Integrated
Model for Mew Lands Development," Utah State univer-
sity, mimec. U.S.U. Series 14/74, 51 pp.

Kmenta, Jan. Elements of Econometrics. The Mac-
millan Co., New York, 1971, 655 pp.

Kiker, B.F. (ed.), "Investment in Human Capital,
Unlver31ty of South Carolina Press, 1971, pp. 125~
575. v o

Lavadenz, J. La colonizacion de Bolivia durante la

primera centuria de su independencia. Bolivia, Min-

isterio de Guerra y Colonizacion, 1925. 108 pp.

Lewis, W.A, Economic " Jvelopment with Unlimited
Supplies of Labor, reprinted in A.N., Agarwale and
S.P. Singh (eds.). The Economics of Underdevelop-
ment, Oxford University Press, 1963,

Malloy and Thorn, eds. "Beyond the Revolution--
Bolivia Since 1932," University of Pittsburgh Press,
1971, 402 pp.

Mather, Kirtley F. Exploration in the Land of the
Yuracares, Eastern Bolivia, Denison University, 1920.

Mears, A. Leon and J.B. Djarot Siwijatmo. "Project
Evaluation--Indonesian Cases and Exercises." Mimeo,
293 pp., July, 1974,

Mishan,‘E.J. "Elements of Cost-Benefit Analysis."
New York, Praeger, 1971, 364 pp.

Mishan, E.J. "A Proposed Normalization Procedure
for Public Investment Criteria." The Economic Jour-~
nal, Dec. 1967, pp. 777-796. '

Murillo, Ch. Antonio. "Colonizacion de la Zona
Caranavi-Santa Ana de Huachi"--Estudio tecnico socio-
economico. Unpublished B.S. thesis. Universidad

de San Simon, Cochabamba, 83 pp., 1964.

Nelson, Michael. The Development of Tropical Lands.
Unpublished for Resources for the Future, Inc.,
Johns Hopkins University Press, Baltimore, 1973.




50.

51.

52.

53.

54.

55,

56..

57.

58.

59.

60.

6l.

247

Papadakis, J. Copia del Informe sobre el Desarrollo

"Agricola y ColoniZacion de la R Reglon Santa Cruz-

Montero, 1954, Report from an ILO expert to the
government of Bolivia.

Patch, W. Richard. "Bolivia's Developing Interior,"
American Universities Field Staff., West Coast
Series, vol, IX, No. 3, 1962.

Rada, Monje and John Marus. Estudios de coloniza-
cion en :olivia., Vol. II, Analisis de las caracter-

isticas socio-economicas de las colonles. Mlmeo,

345 pp., La Paz, 1962.

Rabaj, C. Serafin et al. "Colonizacion espontanea
en Caranavi. Estudio Socic-economico," La Paz,
1967, typed, 152 pp.

Ravenstein, E. G. "The Laws of Migration," Journal
of the Royal Statistical Soc1efz vol, XLVIII June
1885, pp. 166-227.

Royden, C. Thomas and F. Boyd Wénnergren. El

Imgacto de las Carreteras de Acceso en la Coloniza-
cion Espcntanea: Area Chahe-Piray. Uta State

University, Logan, Utah, 1973. 89 pp.

Sariola, Sakari. "A Colonization Experiment in
Bolivia," Rural Socioleogy, vol. 25, mno. 1, March,
1960, pp. 76-90.

Silva, V. Juan., Todos Santos del Ch agare Colonia
Fiscal en el Departamento _de Cochabamba. Bollv1a,
Ministerio de z""ca.cultura,,C:'olonlzac:.or* e Inmigra-.

-¢ion, 1936, € pp.

Schultz, Thecdore W, "Reflections of Investment
in Man," in JPE, Supl, October 1962, vol. LXX,
Part 2:80-93,

Taylor, R, James Jr. "Agricultural Settlement and
Development in Eastern Nicaragua," Ph.D. Disserta-
tion, Agricultural Economics, Univ. of Wisconsin,
1968, 195 pp.

Thibodeaux, Ben H, 2An Economic Study of Agriculture
in Bolivia. Typed report, 1944.

Tinnermeier, L. Ronald. "New Land Settlement in the
Eastern Lowlands of Colombia," LTC Research paper
No, 13, 1964,



62.
63.
64.

65.

66,
67.

68.

69.

70.

71.

248

Torrico, A. Armando," "Antecedents Caranavi,
Carrasco y Alto Ben1 INC-BID," La- Paz,-B011v1a,
INC, 36 pp. 4 . v

United Nations, Economic Commission fof Latin Amer-
ica, "Economic Survey of Latin America: 1973,"
Bolivia, pp. 268-302. : '

United States AID Mission to Bolivia, "Agricultural
Development in Bolivia--A Sector Assessment " La. -
Paz, 1974, mimeo, 324 pp.

. "Estadlstncas Economlcas," Ser1a1 9 10,

11, 12, 1968-71.

Urquidi, Guillermo. Tierras del Secure, 1938,

Valencia, Monzon, Maldonado. "La Situacion Agro-
pecuaria Nacional, Estudios Socio-Economicos y
Planes de Produccion Agropecuaria de las Zonas Qe
colonizacion CBF-BID," mimeo, 165 pp., 1 map.

Wessel, Kelsoc L., " "An Economic Assessment of Pioneer
Settlement in the Bolivian Lowlands,” Ph.D., Disser-
tation, Dept. of Ag. Econ., Cornell Unlver31ty
Press, 1968.

Zeballos, H. Hernan, "Estudio Socio=-economico de
la Zona de Colonizacion Antigua del Chapare," mimeo,
29 pp.. 1965. .

"Sintesis Informativa sobre el Projecto de

’

Desarrollo del: Alto Beni, " CBF, 1962, 15 pp.

Zondag, Cornelius, "La Economia. Boliviana-~1952-
1965, " ed. Los Amlgos del L1bro, La Paz, B011v1a,
1968, 316 pp. _



