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This chapter discusses the relationship between small farmers’ land use and
deforestation, with particular attention paid to the past 30 years of Amazonian
colonization in Brazil and Ecuador. Our analysis calls attention to common features
uniting different social groups as small farmers (e.g., social identity, access to land
and resources, technology, market, and credit), as well as the variability between
small farmers in terms of time in the region (from native populations to recent
colonists), contribution to regional deforestation, types of land use systems. At a
regional level, small farmers contribute to the majority of deforestation events, but
are responsible for only a fraction of the total deforested area in Amazonia. We
discuss three misconceptions that have been used to define small farmers and their
contribution to the regional economy, development, and deforestation: (1) small
farmers have backward land use systems associated with low productivity and
extensive deforestation and subsistence production, (2) small farmers contribute
to Amazonian deforestation as much as large farmers, and (3) small farmers,
particularly colonist farmers, follow an inexorable path of deforestation unless
curbed by government action. We conclude the chapter discussing their growing
regional importance and the need for more inclusive public policies concerning
infrastructure and services and valorization of resources produced in rural areas
of Amazonia.
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118 SMALL FARMERS AND DEFORESTATION IN AMAZONIA

1. INTRODUCTION

Small farmers represent diverse social groups in Amazo-
nia. (Our use of the term small farmer in this chapter also
includes social groups often designated under categories
such as extractivists, colonists, agroextractivists, quilombo-
las, “traditional populations,” family agriculture, collectors,
fishers who practice agriculture, and other regional-cultural
designations. In some cases, these categories involve a com-
bination of collective and private use of resources. It also
includes those who, old or new to the region, may not have
formal land title or proof of use rights but who are directly
involved with land use and resource management. For these
reasons, in some instances we use the term small holders in-
terchangeably with small farmers.) As such, this encompass-
ing term has been used broadly by researchers and policy
makers to describe diverse populations with cultural, historic,
demographic, and economic variability. In different ways,
they have been significant to the understanding of the dynam-
ics of land use and deforestation, resource management and
governance, and urbanization in the region. The history of
small farmers in Amazonia spans from historic populations
(i.e., historical peasantry), usually lumped together under
the terms Caboclo or Riberefid, and migrant colonists dating
back to colonization schemes of the late nineteenth century
(e.g., the region near Bragantina, in the northeastern part of
the state of Para, Brazil) to successive migrations of colo-
nists throughout the twentieth century, particularly following
government-sponsored projects and spontancous migrations
beginning in the late 1960s. Each of these successive waves
of colonists arrived in Amazonia from different areas, with
different backgrounds, and with different reasons for settling
in the region. Even today, small farmers continue to arrive to
and migrate within the region; for example, the number of
colonization settlements (for agrarian reform projects) in the
region has reportedly tripled between 1994 and 2002, with
over 500,000 families settled during this period [Barreto et
al., 2005; INCRA, 2000, 2002].

In the north region of Brazil, which encompasses the area
defined as Amazdnia Legal, family-based farms represent
85.4% of all rural properties and cover 37.5% of the total
area (ha) [Guanziroli et al., 2001]. This is comparable to
other areas of Brazil, where, according to preliminary data
from the 2006 Brazilian Agricultural Census [IBGE, 1998,
2009a], in Brazil there are 5,204,130 rural properties (esta-
belecimentos rurais) covering an area of 354.9 million ha, of
which around 85% represent small holders (estabelecimen-
tos rurais familiares) and occupy 107.8 million ha (30.5% of
the area of all rural properties).

In other regions of the Amazon Basin outside Brazil,
however, colonization by small farmers has been largely

spontaneous. This is the case, for example, in Northern Ec-
uadorian Amazonia (NEA), where only three small coloniza-
tion projects were executed with limited success [Ugquillas,
1984: Tamariz and Villaverde, 1997; Pichon and Bilsbor-
row, 1999]. Thus, virtually all agricultural colonization in
NEA has been unstructured, with the role of the government
limited to passive granting of temporary or provisional land
titles (certificados de posesion) to groups (precooperativas)
of colonists (colonos) after they initially settle on the land
in a certain area, with later granting of permanent land ti-
tles (escrituras) [Barsky, 1984]. (Colonist families pay small
amounts for each, but nearly half of the farm families es-
tablishing the initial farms or fincas in the 1970s and 1980s
never made the final payments for escrituras before the gov-
ernment land titling institute (Ecuadorian Institute of Agrar-
jan Reform and Colonization (IERAC)) was eliminated in
1993 as part of public sector shrinking neoliberal policies.)

Much of the current debate about deforestation in Amazo-
nia has been defined by contrasting land use and land cover
change resulting from small- and large-scale farming activi-
ties [Walker et al., 2000; Aldrich et al., 2006; OESP, 2008a,
2008b]. Yet, in aggregated terms (i.e., at the state level),
small farmers contribute to only a small portion of the areal
extent of regional deforestation, although these smaller, de-
forested areas represent the majority of deforestation events
in the region. The ambiguity in defining small farmers, espe-
cially given their diverse backgrounds and motivations, and
stereotypes about small-scale production systems as destruc-
tive and backward have played a role in the interpretation of
their contribution to regional deforestation. For these rea-
sons, this is a discussion which requires both an examination
of figures and rates concerning land use change and consid-
erations about the political ecology of regional development.
Small-scale production systems are often lumped together
as a single category and regarded as lacking technology and
resembling abandoned fields while disregarded in terms of
their productivity, contribution for food production, and
agro-diversity. Furthermore, the lack of data on the con-
tribution of small-scale production systems to the regional
economy, to export, and food provisioning to urban centers
has added to the lack of understanding about their regional
importance. In this context, some aspects of small farmers
are rendered visible, while others invisible depending on the
interlocutors [Brondizio, 2004; Costa, 2006].

Although much remains to be learned about small-scale
land use systems in Amazonia, since the 1980s, there has been
a growing body of research shedding light on certain seg-
ments of small farmers, especially colonists, who represent
an important group driving land cover change in the region
[e.g., Moran, 1981, 1990; Smith, 1982; Fearnside, 1986; Lena
and Oliveira, 1992; Araujo, 1993; Caviglia, 1999; Jones



et al., 1995; McCracken et al., 1999, 2002; Brondizio et al.,
2002; Moran et al., 2002; Walsh et al., 2002; Futemma and
Brondizio, 2003; Caldas et al., 2007; Caldas, 2008; Tura
and Costa, 2000; Murphy, 2001; Walker, 2003; Perz, 2001;
Perz and Walker, 2002; Pichon et al., 2002: Castallenet and
Jordan, 2002; Costa et al., 2006; Browder et al., 2008,
among many others]. However, proportional to their demo-
graphic and economic importance, the contribution of small
farmers to regional land use and food production continues to
be invisible and stigmatized in the eyes of policy makers and
some sectors of the regional population. While large-scale
producers continue to be responsible for driving regional
deforestation, small farmers are playing an ever-increasing
role in the region through the formation of a complex social-
environmental mosaic in the region. They connect rural and
urban areas through social and economic networks [Padoch
et al., 2008]; they are present in virtually all nonindigenous
reserves and increasingly involved with regional conserva-
tion issues [Campos and Nepstad, 2006); they are present
across consolidated and new areas of agropastoral expan-
sion [Costa, 2008; Moran et al., 2008]; they are the basis
of a large economy involving river and forest resources
[Smith et al., 2007; Brondizio, 2008]; their production sys-
tems include a gradient from very intensive, diverse and
agronomically sophisticated to extensive, opportunistic and
unproductive systems [Pinedo-Vasquez et al., 2002, 2003;
Silva-Forsberg and Fearnside, 1997; Marquardt, 2008;
Brondizio and Siqueira, 1997; Peroni et al., 2007; Smith et
al., 1996]; they experience violence and conflict associated
with land and resources [Simons, 2005]; they represent an
expanding regional political movements [Campos, 2006];
and they serve as an emblem of the region’s challenges to
face climate change and prospects of sustainable develop-
ment [Ozério de Almeida and Campari, 1995; Zarin et al.,
2004; Brondizio and Moran, 2008].

This chapter discusses the relationship between small
farmers (and small holders in general) and land use and de-
forestation, with particular attention paid to the past 30 years
of Amazonian colonization. Our analysis calls attention to
common features uniting different social groups as small
farmers or small holders (e.g., social identity, access to land
and resources, technology, market, and credit), as well as the
variability between small farmers in terms of time in the re-
gion (from native populations to recent colonists) and other
variables. These features have been important factors influ-
encing land use behavior and deforestation in the region. We
start by exploring different definitions of what constitutes
small farmers in the region, based on categories such as his-
torical groups, income, and farm size. (While our analysis in-
cludes as small farmers those who may be landless and work
as sharecroppers, we do not examine the landless movement
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in the region as the complexity of the topic would require a
full treatment in an article.) Following an examination of de-
forestation trajectories at the levels of the region, settlement
(groups of farm lots), and individual farm lots, we focus our
discussion on three misconceptions that have been used to
define small farmers and their contribution to the regional
economy, development, and deforestation: (1) small farm-
ers have backward land use systems associated with low
productivity and extensive deforestation and subsistence
production, (2) small farmers contribute to Amazonian de-
forestation as much as large farmers, and (3) small farmers,
particularly colonist farmers, follow an inexorable path of
deforestation unless curbed by government action. We base
our discussion on long-term research sites where coauthors
have worked as part of the broader Large-Scale Biosphere-
Atmosphere (LBA) Experiment in Amazonia Program
[Batistella and Moran, 2005; Costa et al., 2007; Batistella
et al., 2008], including colonization settlements in the states
of Para, Acre, and Rondénia in Brazil, and colonization areas
in the Ecuadorian Amazon (Figure 1). (Our constraint cover-
age of Brazil and Ecuador, based on LBA-related projects,
leaves out important dynamics associated with small farmers
in Bolivia, Peru, Colombia, and Venezuela which involves
similar but also very different processes associated with
public policies, economy and demography changes, produc-
tion of illegal crops and drugs, and various forms of conflicts
with large-scale logging concessions, large-scale farmers, oil
companies, and government programs. However, we believe
that most of the issues discussed here from the perspectives
of Brazil and Ecuador are also relevant to other Amazonian
countries.) Supporting data and statistical analysis, much of
which have been published elsewhere, involve household
and farm surveys, long-term ethnographic investigation, as
well as multitemporal remote sensing and spatial analysis
used to assess the contribution of farmers of different sizes
to regional deforestation.

2. DEFINING SMALL FARMERS IN AMAZONIA

Although small farmers in Amazonia have remained ana-
lytically ill defined, there has been increasing attention to
understanding sociocultural and political differences and
similarities among different social groups and categories
lumped together as the Amazonian peasantry [Brondizio,
2004; Adams et al., 2008]. The use of this term has greatly
varied according to the interlocutor, purpose and political
context, or region of interest. Three common typological
definitions of small farmers and small holders have been
employed in the region, based on (1) historical and social
categories, (2) economic and income classes, or (3) land-
based classes, such as farm size. Table 1 provides a com-
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parative illustration of different typologies to characterize
groups of farms and farmers based on economic and farm-
size criteria. An alternative categorization, based on the or-
ganization of farm labor and broad class structure, has been
proposed by the Brazilian National Institute of Coloniza-
tion and Agrarian Reform (INCRA) [INCRA/FAO, 2000]
and defines family-based, in contrast to patron-based (i.e.,
proxy for large farmers) agriculture and farm operations.
Family agriculture, in this case, is defined by (1) the main
decision maker as the producer, (2) the number of paid lab-
orers as lower or equal to the amount of family labor, and (3)
the size of property as lower or equal to the regional pattern
[Guanziroli et al., 2001]. (Family labor includes individu-
als who are 14 years old or older; individuals younger than
14 years old are considered but to be part-time (50%) work-
ers. Each region in Brazil maintains a different maximum
property size criteria that is established by the Brazilian
Federal government; thus the size of family properties can-
not exceed regional requirements. In the case of the north
region, the maximum property size is 1122 ha [Guanziroli
etal.,2001].)
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2.1. Historical Categories

Historical and social categories have generally been used
to contrast groups related to the colonial history of the region
with recent migrants, but has been less clear about those in
between. For example, a variety of social groups have been
lumped together under the term Caboclo, a term that has
been used to describe nonindigenous historical or “tradi-
tional” populations and, until recently, has carried a strong
stigma and negative connotation [Brondizio, 2004, 2008;
Adams et al., 2008; Hiraoka, 1992]. During the past decade,
the concept of “traditional population” to refer to historical
peasant groups undertaking small-scale, forest-based land
use systems and often occupying areas of interest for forest
conservation has become an increasingly popular and sig-
nificant legal instrument to guarantee land rights to numer-
ous communities and families of small holders characterized
as small farmers, extractivists, quilombolas, fishers, and/or
a number of other historical and regional denominations. It,
in turn, has also become a marker of cultural identity and
ancestry throughout the region. However, and arguably, the

Table 1. Property Size Class Categories by Income and Area From Fundo Constitucional de Financiamento do Norte Program (FNO),
Brazilian National Institute of Colonization and Agrarian Reform (INCRA), and Brazilian Institute of Geography and Statistics (IBGE)

for Brazil and for the Northern Ecuadorian Amazon?®

Income in the Northern

Ecuadorian Amazon FNO Size Classes INCRA Size Classes IBGE Size Classes
PRONAF FNO
Mean
Farm Size  Household Total Area of
Classes Income Gross Income Total Area  Total Income Settlement
(ha) (US$) (RS (% From Farming)) Gross Income (RS) (ha) (R$) Total Area (ha) (ha)
1-1.9 482.2 <2,000 (30%) 80,000 <5 <0 <]
249 778.7 2,000-14,000 (60%) 80,000-160,000 5-20 0-3,000 1-2
5-9.9 1,017.2 14,000-40,000 (70%) 160,000-1,000,000  20-50 3,000-8,000 2-5
10-19.9 095.8 40,000-60,000 (80%) >1,000,000  50-100  8,000-15,000 5-10 <10
20-29.9 1,275.4 10015 15,000-27,500 10-20 10-100
30-39.9 1,402.1 Regional =>27,500 20-50 100-200
40-49.9 1,640.6 Modules” 50-100 200500
50-59.9 2,161.7 100-200 500-2,000
60-90 4,013.7 200-500
>90 2,126.6 500-1,000 >2,000
1,000-2,000
2,000-5,000
5,000-10,000
10,000-100,000
>100,000

“Northern Ecuadorian Amazon data are from Bilshorrow et al. [2004]. Note that columns are independent of each other.
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academic-political use of the term “traditional populations,”
when associated with small-scale land use systems, has cre-
ated more ambiguity and problems than it has resolved;
this topic, while relevant to discussion of Amazonian small
farmers and deforestation, is beyond the scope of this paper
[DeCastro et al., 2006; Barreto-Filho, 2006].

Perhaps even more encompassing is the term colonist, or
migrant farmer, which has been commonly used in the land
use literature to describe more recent migrant groups, whose
arrival often has been spontaneous or through planned govern-
ment settlement projects [Brondizio, 2004; Caldas et al., 2007].
In the Brazilian Amazon, for example, the history of planned
settlement and government-sponsored colonization dates back
to the late nineteenth century with the formation of settlements
along the Belém-Bragantina railroad, intended to serve as food
production areas for a region dedicated to the expansion of the
extractivist rubber economy. Following the decline of rubber
as a significant export commodity around 1910, small waves of
migration have influenced the occupation of the region around
cities such as Santarém and Belém, and to smaller extent, every
other state in the region, though this migration was largely
sparse compared to later waves of migration.

Beginning in the 1930s, Japanese colonists in the state
of Para spearheaded a new wave of small-scale land use
production systems, and subsequently, Japanese settlers
and their descendants experimented new forms of intensive
small-scale land use systems. Their experimentation with
various crops and means of cultivation led to their status, by
the 1960s, as one of the top world producers of black pepper.
Even with a sharp decline in black pepper production during
the late 1960s as a result from both Fusarium disease and
decreasing world market prices, Japanese colonists, such as
the community of Tome-Agu continued to innovate by ush-
ering in new forms of intensive agroforestry systems that
focused on high-value fruit production, coupled with fruit
processing plants for export. Cooperatives such as Coopera-
tiva Agricola Mista de Tomé Agu (CAMTA) have shown
the potential of intensive small-scale production coupled
with transformation industries and export networks to ag-
gregate value to local production [Yamada, 1999]. Besides
black pepper and native fruits, in the Lower Amazon, the
Japanese community also cultivated jute (Corchorus cap-
sularis), a vegetal fiber that was brought to Amazonia by a
Japanese agronomist. Jute production in Amazonia quickly
grew, and Amazonia became one of the main international
producers of this crop for more than 40 years until the end of
the 1970s when jute production in Brazil started to decline
due to competition from Asian producers [Gentil, 1988;
Winkerprins, 2006]. Following the decline in production,
most of the Japanese families left the lower Amazon region
and migrated to other regions of Brazil, mainly to capital

cities, though jute still continues to be cultivated by local
populations.

While some regions of the Amazon, such as around
Santarém in the lower Amazon, experienced significant
waves of migration during the 1950s and 1960s, particularly
from the northeast of Brazil, the rate of migration of small
farmers dramatically increased after 1970 as a result of gov-
ernment-sponsored programs that selected families on the
basis of origin, age, and composition to settle in various parts
of Amazonia [Moran, 1981]. This process was particularly
marked along road systems that were constructed as part of
different national integration and colonization schemes, in-
cluding areas along the Transamazon Highway in the state of
Par4, in the state of Rondénia, and later in the state of Acre;
these changes were dramatic, in some cases, doubling the
population moving to rural areas on a yearly basis. However,
a significant part of these populations that moved to rural
areas and colonization settlements in the 1970s soon became
disregarded and abandoned without adequate support, pass-
able roads, and service infrastructure in rural areas. Many
ended up moving to urban areas and emerging nearby urban
centers [Browder and Godfrey, 1997], eventually leading to
an increased process of lot turnover that has characterized
much of the failure and disregard of colonization areas of the
region and the paradox of land aggregation in areas of agrar-
ian reform [Ludewigs et al., 2009; Campari, 2002].

As in the aforementioned frontier areas of Brazilian Ama-
zonia, in NEA, land clearing (deforestation) and land use
change by migrant farmers generally followed the construc-
tion of infrastructure (especially roads) laid out for oil extrac-
tion. Oil companies, starting in the early 1970s, built roads
to lay pipelines to extract petroleum. Families seeking land
then poured into the region, mostly from the Sierra or High-
lands regions, which were characterized by considerable
landlessness and land concentration along the roads. Farms
of about 50 ha (250 by 2000 m) were established along
roads. When all the land was taken in an area or sector along
the primary roads, the next wave of settler families then set-
tled behind the first settlers on farms parallel to the roads, on
so-called lineas (generally 2 km) behind the farms along the
roads. Eventually, farms were established and ratified by the
IERAC commonly up to the fifth or 6th linea, though some
have reached a distance of up to the 14th linea. Continuing
through today, the oil industry and related services have re-
mained as a pull factor attracting migrants to the NEA.

2.2. Economic Categories
Economic and income categories also have been used to

differentiate small farmers from larger landowners involved
in regional agropastoral economies. (It is important to note



that social movements, such as those represented by Pesagri,
rural labor unions, “Grito da Terra,” and a variety of local
and regional organizations, tend to use historical class dis-
tinction to differentiate patronage (larger landowners, local
elites) and the rural labor force (including small land hold-
ers). Some of the strongest social movements, however, are
associated with ancestry and historical land use systems, such
as the case of the rubber tappers movement, which emerged
under the leadership of rural union leader Chico Mendes but
evolved to represent a way of life and economy based on the
historical association between farmer, or extractivist, and
forest. The church, particularly through movements associ-
ated with pastoral committees for land, has played an impor-
tant role contributing to the organization of small farmers in
cooperatives and producers’ associations. The region today
houses a variety of producers’ associations and confedera-
tions aiming at uniting different sectors of rural populations.)
Overall, 72.3% of farms in Brazilian Amazonia have a total
income of less than US$1500, 22% are between US$1500
and US$4000, and less than 2% is above US$7500 [INCRA/
FAO, 2000] (based on exchange rate of US$1/R$2). In
the Ecuadorian Amazon, mean income ranges from US$482
(farm lots <2 ha) to US$4000 (farm lots 60-90 ha).

In particular, credit programs have typically defined
producers on the basis of income as a proxy for assigning
different farmers and group of farmers to different credit
programs (Table 1). For example, the Fundo Constitucional
de Financiamento do Norte program (FNO), controlled by
the Amazonian Bank (BASA), defines categories of farmers
according to income, despite using a questionable range of
income groups to represent, or potentially misrepresent, the
reality of rural households in the region and the way different
groups benefit from credit. Income, specifically gross annual
production (GAP), is used to aggregate farmers into four
categories: (1) minifarmers, (2) small-scale farmers, (3) me-
dium-scale farmers, and (4) large farmers. However, the GAP
used to define each category seems distant from the reality of
most families in rural areas. Mini-scale farmers, for instance,
have a GAP corresponding to less than US$13,800 per year,
while small-scale farmers are defined between US$13,800
and US$27,600 per year. Medium-scale farmers are defined
between US$27,600 and US$172,400 per year and large-
scale above that [BASA, 2002, 2004]. According to INCRA
and Brazilian Institute of Geography and Statistics (IBGE)
data [INCRA/FAO, 2000], the average family income (renda
total) for the North region is around R$2904 (approximately
US$1540), while the farm income (renda do estabelecimento)
averages R$1935 (approximately US$1025). For “large”
owners (patronagem), income is R$11,883 and R$9691, re-
spectively (approximately US$6300 and US$5137). It is not
surprising, then, that BASA has characterized the distribu-
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tion of FNO credit as overwhelmingly beneficial for mini-
and small-scale farmers (62% of these categories receiving
funds), while in reality, groups receiving credit also include
medium and large farmers.

Field surveys [Brondizio, 2004] indicate that the rate of
credit acquisition by colonists varies significantly according
to the availability and conditions of government credit pro-
grams. However, over the course of 30 years of settlement
along the Transamazon Highway, we found that around 56%
of households interviewed received credit at least once. An-
nual rate of acquisition, however, is less than 10%. These
figures are significantly lower for the Santarem-Belterra re-
gion. A recent survey (2007/2008) of riverine farmers in the
Amazon estuary shows that over 90% of farmers have never
received credit for land use activities, though they represent
the most important sector producing agai fruit for regional
and external markets [Brondizio, 2009]. For all of these re-
gions, however, since 2006, there has been a slight increase
in small credit loans, typically less than US$500, from the
FNO program. These loans have been given for activities
such as weeding or maintenance of existing fields. However,
these programs have lacked any sort of assistance or moni-
toring and have functioned more as small aid grants than an
agricultural credit involving monitoring and assistance.

2.3. Land Holding and Land Clearing Categories

Farm size categories have been used in a variety of ways
to represent groups of farmers. For categorizing small farm-
ers, the range of farm sizes varies widely in different parts
of the region and should thus be viewed in relative terms.
While peri-urban lots and areas with a long history of set-
tlement have tended to contain farm lots varying from 1 to
50 ha, lots granted within colonization areas generally have
ranged from 50 and 150 ha, though in some cases have in-
cluded lots larger than 400 ha usually designated as “gle-
bas.” Overall, the average area of family-based farms in the
Brazilian Amazon is 57 ha, while the average area of large
farms is 1009 ha (compared to the Brazilian average of 26
and 433 ha, respectively) [Guanziroli et al., 2001]. In some
cases, however, families settled in extractive reserves may
have access to significant larger areas usually combining pri-
vate and commonly held land.

Sizes of agricultural clearings, derived from spatial as-
sessments of deforestation, such as Instituto Nacional de
Pesquisas Espaciais, Sdo Paulo, Brazil’s (INPE’s) Programa
de Calculo do Desflorestamento da Amazdénia (PRODES)
project [INPE/PRODES, 2003], have also been used as a
proxy to define categories of farmers. Although summary
data from INPE-PRODES aggregates deforested areas from
1 to 15 ha and from 15 to 50 ha, these intervals have been
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used, by the media for instance, to describe clearing done
by “small farmers.” Field data, however, have indicated that
most small farmers tend to deforest areas (i.e., annual defor-
estation events) smaller than 5 ha and, on average, lack the
capacity (i.e., labor and capital) to clear larger areas, usually
clearing 0.5 to 3 ha per year [Brondizio et al., 2002]. Yet for
the purpose of our analysis, particularly at a regional, ag-
gregated level, size of clearings provides an acceptable com-
parative indicator to understand the composition of events
making up regional deforestation. In lieu of better data, these
assessments provide a proxy to compare the contribution of
“small” and “large” farmers to regional deforestation.

3. METHODS

Our analysis is based on field observations and bib-
liographic data from different areas of the Amazon Ba-
sin, including colonization settlements along the BR-230
Transamazon Highway (Altamira, Brasil Novo, Medicilan-
dia, Uruard) and the BR-163 (Santarém, Belterra); rural
communities in the Amazon estuary (Ponta de Pedras) in the
state of Para; colonization areas in the Brazilian states of
Acre (Porto Acre) and Ronddnia (Machadinho, Anari); and
colonization areas in NEA. Besides variation in soil qual-
ity and forest types, these sites have different colonization
and demographic histories. Our analysis also includes field
observations and bibliography concerning small holders liv-
ing within extractivist reserves [such as the Tapajos National
Forest (Flona Tapajoés) near Santarém] and peri-urban farm-
ers such as around Altamira and Santarém, where we have
developed field research.

The Altamira, Brasil Novo, Medicilandia, and Uruara
study sites were part of a large colonization and settlement
program enacted by the INCRA, beginning in the early
1970s with the opening of the Transamazon Highway. In
the Altamira, Brasil Novo, and Medicilandia study areas, we
built upon studies that comprised of 3718 farm-lots along
the Transamazon Highway and feeder roads (travessdes) us-
ing a stratified random sample of 402 and 399 farms dur-
ing 1997 and 2005, respectively, with a subsample of 171 in
2001. These studies include detailed sociodemographic and
economic surveys of households stratified by time in the re-
gion. The research team collected a set of data related to land
use allocation over time, labor, technology, market, credit,
and use of forest resources, and a set related to family re-
productive and migratory histories, socioeconomic and labor
arrangements. On average, farm activities are quite diverse
in Altamira, with farmers producing annual crops (50% of
studied properties), cacao and other perennials (35%), cat-
tle (95%), and horticultural activities (40%) [Siqueira et al.,
2003; Moran et al., 2005; Vanwey et al., 2007; Brondizio et

al., 2002; McCracken et al., 1999; Deadman et al., 2004;
Siqueira et al., 2007; Lim et al., 2002; Evans et al., 2001].
For the Uruara study area, we built upon a study of small
properties, typically one or more 100 ha lots (the average
property size in the sample is 133 ha), located an appreci-
able distance (approximately 18 km) from the Transamazon
Highway. This study used household surveys to analyze
market access and land process (i.e., distance from the main
highway), household dependency (i.e., the number of indi-
viduals not engaged in farm work, namely, children, women,
and elderly individuals), family household structure (i.e.,
counts of individuals in age-sex cohorts), amount of hired
labor employed (in person-days or didrias), age of the house-
hold head in years, access and use of agricultural credit for
farm activities, and length of time (in years) the household
has been living on the property. Overall, farming systems
are highly diversified across annuals crops (53% of the stud-
ied properties adopted some type of annual system, such as
rice, beans, and corn), perennial crops (72% of the studied
properties adopted some type of perennial system, including
coffee, cocoa, and pepper), and pasture (95% of the studied
properties raised cattle). Pasture is the dominant land use
and averages about 23 ha per property, as is common for
Amazonian colonists [see Walker, 2003].

For the Santarém and Belterra sites, we studied 5953
farm-lots using a stratified random sample of 244 and 401
in 2001 and 2003, respectively, and community-level stud-
ies (n = 409) [D Antona et al., 2008; Vanwey et al., 2007].
Santarém region had until recently the largest proportion of
secondary vegetation, and lower adoption of perennial crops
(36%) and cattle ranching (46%), but 77% of the farms pro-
duced annual crops.

Located approximately 400 km from the state capital Porto
Velho, the research sites of Machadinho and Vale do Anari
have different histories and settlement designs. Comparative
studies of these sites included longitudinal socioeconomic
surveys, settlement level institutional analysis, ecological
field studies and vegetation inventories, multitemporal re-
mote sensing, and landscape fragmentation analysis [Ba-
tistella, 2001]. The Machadinho settlement started with an
area of 2090 km? with 2934 plots designated to receive small
farmer colonists from other states. In 1988, Machadinho be-
came a municipality and expanded to incorporate four other
settlements and small towns. In 1989, the rural population
represented two thirds of Machadinho’s total population.
Less than 10 years later, the rural population diminished to
one third of the total. Vale do Anari started as a spontaneous
settlement, but was later established as a planned coloniza-
tion area by INCRA in the early 1980s and, in 1994, be-
came a municipality. As other colonization areas, it lacked
assistance, urban infrastructure, or administrative autonomy.



These dynamics led the two settlements to have different in-
stitutional arrangements, rules of forest use, and outcomes
in terms of the interactions between the colonists and the
environment [Batistella et al., 2003]. The majority of the
colonists in this area came from the south of Brazil, mainly
the State of Parana, bringing with them specific produc-
tion systems. The result, in terms of spatial organization of
farming plots, is a mosaic of pasturelands, perennial crops,
mainly coffee and cocoa, and annual crops (corn, rice, and
beans). Land cover characteristics are also defined by differ-
ent stages of land occupation and secondary succession con-
trasting with the native rain forest [Batistella et al., 2003].

For the Amazon estuary site in the municipality of Ponta

de Pedras (State of Para), we have conducted longitudinal
ethnography and surveys of households (7 = 143) and com-
munities (n = 6) differentiated by economic and institu-
tional histories and land tenure [Brondizio, 2008]. Estuarine
communities studied here have over 95% adoption of acai
agroforestry and a decreasing rate of annual crops such as
manioc, and abandonment of pasture areas and mechanized
agriculture implemented during the 1970s and 1980s by ex-
ternal development projects.

The Humait4 study site was part of the Humaita settlement
in the State of Acre that was implemented in 1981 to sub-
divide rubber extraction estate into 948 lots. This site was
surveyed in 2003 and 2004 (n = 98 farms) [Ludewigs, 2006].
The Acre site resembles the Transamazon Highway study
region, in that, it has experienced a high rate of adoption of
pasture (95%) but lower rates of perennial (42%) and annual
(48%) crops.

The NEA study site is located in a settlement area that
also has been considered an area of high biological and cul-
tural diversity [Myers, 1990; Orme et al., 2005]. Similar to
many settlements in Brazilian Amazonia, Ecuadorian farms
approved by the IERAC were mostly homogenous in size,
each approximately 50 ha, and were rapidly acquired, in
part, to circumvent the creation of two large national parks
and protected areas in the region and the provision of com-
munal land to indigenous communities, most of whom had
lived in the region for centuries in a seminomadic situation.
This meant that the continuation of in-migration after 1990,
when most of the nontitled areas had already been occupied
by colonist families, led to a process of farm subdivision of

the original fincas, resulting in even smaller farms. Thus, the
average farm size decreased from 46.5 ha in 1990 to only
25.5ha in 1999 [Bilsborrow et al., 2004]. We used data from
longitudinal household surveys administered in 1990 and
1999. The survey is based on a statistically representative
probability sample of 470 farm plots selected in 1990 using
two-stage sampling, with lists of settlement areas with the
number of farms and the total area in each constituting the
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sample frame. In the first stage, 64 cooperatives or areas of
colonization (sectors) were selected with probabilities pro-
portional to size. In the second stage, the number of farms
randomly selected from each sample sector was based on the
size of the sector (called in-sampling, probabilities propor-
tional to estimated size). Questionnaires were administered
to each household head and spouse covering, together, their
economic situation in the previous residence, land tenure,
and acquisition in the NEA, land use, agricultural production
and technology, work on and off the farm, credit, household
composition, migration, fertility, health, dwelling quality,
household assets, contacts with local communities for ser-
vices, etc. The number of households increased greatly be-
tween 1990 and 1999, due to both subdivisions among heirs
and sales to new in-migrants continuing to come to the re-
gion in search of land.

To derive deforestation estimates at the state, regional,
and farm levels for each of these areas, we used multitem-
poral remote sensing data and analyses. For settlement and
farm level analysis, research groups provided estimates for
their respective study area. Data for Brazilian Amazonia was
based on 2003 PRODES data from INPE and was collected
for the states of Acre, Para, and Rondo6nia [/INPE/PRODES,
20037, all of which have relatively large populations of small
farmers. PRODES data was aggregated into four classes: de-
forestation, forest, water, and other (e.g., clouds and older
cleared areas) and analyzed using ArcGIS (Environmental
Systems Research Institute (ESRI), Redlands, CA) to assess
the number and size of clearings (i.e., polygons of deforesta-
tion in the PRODES data) and the amount and percent of
deforested area (i.e., area of each clearing event).

Each of the cases reported in this chapter benefit from a
long list of publications, part of which is cited here. It is not
our intention to develop new statistical analysis of primary
data, but to refer to published work as we seek to understand
similarities and differences among small farmers across the
region.

4. EXAMINING FACTORS AND TEMPORAL
PATTERNS ASSOCIATED WITH SMALL FARMER
DEFORESTATION IN AMAZONIA

4.1. Size of Clearings as Indicator of Deforestation at State
and Regional Levels

Comparing state level deforestation in Brazil for 2003
using data on size of clearings [[NPE-PRODES, 2003], we
found that for the states of Para, Acre, and Rondonia, small
clearings (e.g., up to 20 ha) are the most frequent size classes
of deforestation, comprising approximately 88.1% of the to-
tal number of forest clearings in Acre, 74.0% of the total
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Table 2. Frequency and Percent of Deforestation Polygons and Deforestation Polygon Sizes in 2003 PRODES Data for Acre, Para, and Rondénia

Para Clearing Rondonia Clearing

Acre Clearing

Percent
Area

Percent
Frequency

Percent
Area

Percent

Frequency

Percent

Percent
Frequency

Area

(%) Area (ha) (%) Frequency (%) Area (ha) (%)

Frequency

Area (ha) (%)

(%)

Size Classes (ha) Frequency

1.02
1.07
1.84
0.57
0.45
0.51

94.54

75,154.86
79.173.77
136,193.05
42,424.83
33,415.32

15,686 53.91

1.62
1.55
2.77

0.99

55,436.43
52,972.57
94,735.47

58.16

14,014

4.76
2.81

3.

87,007.81
51,323.49
67,612.55

75.89

12.20

22,983

10
20
50

19:27
15.12
5.61
431

L.

5,608

15.43
12.58

3,718

3,696

4,399

3,032

70

7.35
2.38
1.66
0.41
0.10

100.00

2,225

1,631

34,003.14
27,738.91

5.69
5.70
1.96
0.47

722 18,630.78 1.02 1,372
1,374
100.00

503
123

100
200

1,254
404

0.81
1.01
91.24

100.00

0.81
0.

14,815.03
16,958.47
1,572,069.91
1,828,418.05

37,711.44

6,989,778.22
7,393,851.50

39
40

34,647.14
3,120,575.65
3.420,109.32

472

93

500

0.
100.00

117

29,099

113
24,095

85.98
100.00

31
30,283

2,000
Total

100.00

number of clearings in Par4, and 73.2% of the total number
of clearings in Rondonia. However, when considering the
area deforested, we found that these same clearings contrib-
uted only 7.6%, 3.2%, and 2.1%, respectively, of the total
deforestation for these states (Table 2). The larger clearings
(i.e., greater than 2000 ha) comprised only approximately
0.10%, 0.47%, and 0.40% of the total number/events of
clearings in Acre, Para, and Rondonia, respectively, but they
accounted for 86.0%, 91.2%, and 94.5% of the total defor-
ested area, respectively. This result indicates that large clear-
ings are the most predominant features of deforestation in
each state. The inclusion of the state of Mato Grosso would
certainly reinforce this pattern. These large clearings may
consist of clearings of large areas on one or several adjacent
properties creating one large area of deforestation. Across
all three Brazilian states, we found that the total number
of clearings below 20 ha contributed to a small proportion
of the total area deforested. Acre had the largest number of
small clearings (e.g., number of clearings less than 20 ha),
which contributed to a larger amount of cleared area relative
to Para and Rondonia for similar clearing size classes. How-
ever, both Para and Rondénia had a greater number of large
clearings (e.g., greater than 2000 ha), which contributed to
an overall larger, cleared area than in Acre.

While the contribution of small farmers to total regional
deforestation may be relatively small, their contribution var-
ies across states and within states and, as such, has different
environmental consequences. The large number of clearing
events, albeit relatively small in total area, has important
implications for environmental changes, depending on their
landscape context. In colonization areas for instance, settle-
ment design and institutional arrangement contribute to the
cumulative spatial pattern of forest cover and distribution
of deforestation [Batistella, 2001; Batistella et al., 2003].
Depending on the property design of particular settlements,
isolated small clearings can add up to represent large-scale
environmental change. Furthermore, the diversity of land
use systems and the role and intensity of external pressures
makes it difficult to generalize the contribution of small farm-
ers to the regional environment as a whole. In many cases,
one finds productive interactions between the agro-ecology
and the spatial-temporal arrangements of local production
systems and their landscapes. At the same token, under par-
ticular contexts, they can impact wildlife habitat and popu-
lation, contribute to resource depletion and soil erosion,
and the spread of accidental fires to forests [ZToniolo, 2004;
Sorrensen, 2004].

According to the FAO, Ecuador had the highest rate of de-
forestation in South America in the last two decades [FAO,
2001, 2005], and within Ecuador, the NEA is the second most
active deforestation front after the Choco region in the coastal




province of Esmeraldas [Sierra, 2000]. Although deforesta-
tion rates are decreasing in NEA, from 2.5% cleared per
year between 1986 and 1996 and 1.8% per annum in 1996—
2002, these rates are still comparably high [Mena et al.,
2006b]. While the most important agent of deforestation
in the Ecuadorian Amazon has been the small farmer, and
smallholding agriculture has been the main process affecting
forests, the impact of other processes on forest ecosystems
in NEA should not be overlooked; for example, two large
agro-industrial projects, starting in 1973 when two corpora-
tions were given land titles to establish African palm planta-
tions, have deforested a combined area of roughly 20,000 ha
[Santos and Messina, 2008], the equivalent of 400 farms or
about 1.8% of the colonization area [colonization area calcu-
lated from the areas of precooperatives of settlement in the
Aguarico Zone and Coca Zone of Instituto Ecuatoriana de
Reforma Agraria y Colonizacién (IERAC)] in the NEA.
When comparing deforestation across colonization settle-
ments in different parts of the region, one finds that inter-
regional differences in forest clearing rates are closely
related to age and history of the settlement (Figure 2). For
example, the Santarém-Belterra region already experienced
deforestation before the 1970s, but experienced high rates of
conversion of forests to agropastoral uses during the period
between1973 and 1979, followed by widespread secondary
regrowth. After this period, migration to the area and rates
of forest conversion stayed relatively lower until recent ex-
pansion of soybeans, starting around 1999. In Altamira, one
observes pulses of deforestation coinciding with rates of mi-
gration and lot occupation (1973-1979) followed by periods

Porto Acre, AC

Santarém, PA
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of decline (1985-1993) and subsequent expansion of cattle
ranching and deforestation such as during the 1997-2003
periods. The Acre site experienced spikes in deforestation
both during the late 1980s and after the mid-1990s. In all
cases, it is important to observe the variability of deforesta-
tion rates among farm lots within the same settlement. In the
Amazon estuary, however, one sees an opposite trend in de-
forestation associated with the intensification of small-scale
agroforestry systems by riverine farmers and the existence
of a diversified forest and river-based resource economies
closely engaged with regional and global markets [Pinedo-
Vasquez and Padoch, 2009; Pinedo-Vasquez et al., 2001;
Smith et al., 2007; Brondizio, 2008]. For more than two de-
cades, the estuary has been undergoing a “forest transition”
associated with the decline of annual crops and the rise of
forest products, a process which has simultaneously led to
land use intensification and population increase in urban and
rural areas [Winklerprins, 2002; Padoch et al., 2008; Costa
and Brondizio, 2009].

4.2. Farm Size as a Variable

Farm size, in particular, has played an important role in
the land use allocation strategies of farmers and the distribu-
tion of deforestation events over time. (Classes of private
property size are controversially treated across the litera-
ture and within government agencies and programs. Several
levels of details and typologies are available and informed
our organization of size and categories. We consulted web-
sites and publications from government agencies such as the

Altamira, PA
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Figure 2. Percentage of land (%) deforested by farm property lots in agricultural settlements in Porto Acre, Santarém,
and Altamira, Brazil (boxes correspond to average values, comprehended within quartiles for each time period).
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IBGE and INCRA, government programs such as FNO, and
publications from the Brazilian nongovernment organiza-
tion IMAZON.) While the percentage of deforestation cor-
responds negatively with farm size (i.e., the larger the farm,
the smaller the percentage deforested), absolute deforesta-
tion (i.e., total deforested area in hectares) is positively cor-
related to farm size. In absolute terms, the contribution by
small farmers to regional deforestation pales in relation to
the contribution by large farmers (Table 2). However, this
relationship varies for different parts of the region.

4.2.1. Santarém example. The estimated deforestation rate
and the factors explaining this rate are sensitive to the unit of
measurement, particularly when they are assessed in relation
to property size. Figure 3 illustrates these relationships for
the Santarém region of Brazilian Amazonia. Whereas small
farmers (e.g., farm properties that are 200 ha or less) tend
to have higher proportions of areas in use, the absolute size
of deforested area is small when compared to large farmers
(e.g., farm properties larger than 200 ha), despite the fact
that the deforested area represents a smaller percentage of a
largeholder’s property. Analyzing private properties of dif-
ferent sizes in the Santarém-Belterra region, we found that,
in absolute terms, while small farmer deforestation events
tend not to exceed 5 ha, largeholders deforested areas rang-
ing from 10 to 500 ha. From 1986 to 1999 in the area exam-
ined, smallholders together deforested approximately 1641
ha of land, while largeholders together deforested 6064 ha.
Similar patterns can also be found in terms of areas main-
tained in use and clearing of secondary succession. Small-
holders maintained up to 82% of their property in use, while
largeholders had less than 5% in use. In absolute terms,
smallholders had between 0 and 50 ha of area in production,
while largeholders had up to 100 ha of area, which was not a
substantially different absolute amount of land in production
relative to property size. However, this relationship is chang-
ing with the consolidation and expansion of soybean pro-
duction and other large-scale mechanized crops [D 'Antona
et al., 2006].

4.2.2. Uruard example. Table 3 illustrates deforestation
by year and by aggregated property size classes. Because
of the distribution of properties in this particular site, the re-
search group made a distinction only between large glebas
0f 3000 ha (n = 9) and all other property sizes (n = 3263), the
vast majority of which were 100 ha. The few intermediate-
sized farms (glebas), those with approximately 400 ha, are
included here in the small farmer count, since there are
cases where a family own multiple adjacent lots of 100 ha.
They found that, in general, the amount of deforested land
in the two size classes increased over time. The degree of

increment, however, was different, with large glebas adding
about 5 km? of cleared land over the 13-year period, from
33.7 to 38.6 km?. Deforestation associated with these highly
capitalized interests occurred early in the colonization period
during the 1970s and has been rather static since that time,
Smallholder deforestation has steadily increased, more than
doubling from 447.1 to 1048.1 km? of cleared area over the
same period. This difference, however, represents the dis-
proportional number of small farmers analyzed (n = 3263)
vis-a-vis large land holdings (n = 9). Because the recent im-
migration and settlement of smallholders are not significant
in the study area within the bounds of the cadastral map used
for this analysis, large amounts of deforestation have not
been caused by further settlement.

4.2.3. Ecuadorian example. In Ecuadorian Amazonia, pat-
terns of land use were clearly visible according to the dura-
tion (e.g.s years of settlement) and size of farm (Figure 4)
[Barbieri et al., 2005]. The research group, which includes
some of the authors here, found a decrease of forest through
time across all farm sizes, though among the smaller farms
(0-25 ha), the decrease of forest cover is highest in the early
years of settlement and clearing. The latter mostly refers
to the secondary wave of deforestation that occurred in the
study region in the 1990s linked to property subdivision.
Meanwhile, the proportion of the cleared area in pasture in-
creases with duration of settlement, while the cleared area in
perennial and annual crops together increases only slightly
over time, then decreases slightly, reflecting some replace-
ment of crops by pasture over time on medium and larger
farm sizes.

As mentioned before, the extensive subdivision of the
original farms or fincas madres since 1990 has led to a sec-
ond wave of deforestation [Bilsborrow et al., 2004; Barbieri
et al., 2005; Pan and Bilsborrow, 2005]. Thus, the original
farms containing no subdivision still had, in average, 56.1%
of their total area covered by forests in 1999, while farms
with two and three or more subdivisions had only 47% and
32% in forests, respectively [Pan and Bilsborrow, 2005].
Because of the processes of settlement that occurred in the
Ecuadorian Amazon, virtually all of the patches of defores-
tation are small compared to those in the Brazilian Amazon,
and with the subdivision process since 1990, cleared patches
are even smaller. Figure 5 shows how most deforestation in
the NEA has occurred in very small patches of 1 to 5 ha.

4.3. Summarizing Variables Explaining Deforestation
Among Small Farmers

The complexity of factors underlying land use decisions
among small farmers defies any simplistic or linear expla-
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tarém-Belterra Region (State of Para) between 1986 and 1999. Land cover includes area maintained in use, areas defor-
ested from secondary succession vegetation (SS), and areas deforested from mature forest.
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Table 3. Deforested Land and Annual Deforestation Rates in Uruara, Para, From 1986 to 1998 by Size Class and Year

1986 Area 1988 Area  Deforestation 1991 Area  Deforestation 1999 Area  Deforestation
Property Size (km?) (km?) Rate® (% a™!) (km?) Rate® (% a™!) (km?) Rate® (% ah)
Large farms (Glebas) B
(n=9)> 3,000 ha 33.7 29.9 3.2 36.4 T2 38.6 0.7
All other (n=3,263) 447.1 578.5 33 750.6 9.9 1,048.1 4.9

Percentage rates are annualized for the periods 1986-1988, 1988—1991, and 1991-1999. Source is Aldrich et al. [2006].

nation of deforestation, which, nevertheless is unfortunately
common with this topic. Although we highlight the impor-
tance of specific variables, one should remember that small
farmers make land use decisions in a multidimensional way.
In other words, a decision to deforest may represent at the
same time a reaction to a market opportunity (e.g., price of
beef or a crop), a way of increasing land value and property
legitimacy (e.g., deforestation as a proof of “use”), and/or
a step toward forming a farm. The rate, timing, and form
of deforestation, thus, will be influenced by different con-
ditions and needs of farm families, such as their economic
and social expectations, household size and composition,
knowledge of forest resources, previous experiences and
preferences, technology and capital available, and location
of the farm in terms of distance and accessibility. Differ-
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ent processes, demographic, socioeconomic, cultural, and
environmental, are at work and interact at different spatial
and temporal scales to promote different land use strategies
[Kaimowitz and Angelsen, 1998; Wood and Porro, 2002,
Perz, 2001; Brondizio, 2006].

The determinants of deforestation include both household
factors and exogenous factors, many of which are region-
and country-specific, including the pressure of commodity
markets and national policies, such as incentives for agro-
pastoral expansion aiming at export, oil related investment,
and conservation efforts. Table 4 illustrates the importance
of different variables explaining deforestation among small
farmers, particularly those in colonization areas, and the
studies examining the importance of these variables. In sum,
simplistic analysis of causality provides an ill picture of these
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Figure 4. Patterns of land use according to duration (years of settlement) by size of farm in the Ecuadorian Amazon.
Reprinted from Barbieri et al. [2005], with kind permission from Springer Science and Business Media.
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relationships. Thus, we do not want to convene the idea that
a single variable can explain deforestation, but illustrate the
relative role of specific factors influencing the process.

For example, according to different studies, besides age
of the farm and time of settlement, distance to market repre-
sents one of the most important variables explaining defor-
estation among small farmers, particularly those settled in
colonization areas. Several studies have shown that distance
to markets have a negative impact on deforestation [Pichon,
1997; Walker et al., 2002; Caldas et al., 2007]. In many
studies, market factors are used as a proxy for distance to
market in explaining deforestation; however, these studies,
in attempting to model individual agents, may fail to capture
the use of natural resources on the landscape and the role of
local markets (e.g., cattle commercialization between neigh-
bors). Land market is also a key factor explaining deforesta-
tion, in some cases, independent of distance and location.
Since cleared land has higher market value (for legal and
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economic reasons), farmers, large and small, may choose
to invest in land clearing and deforestation to increase the
value of their property or to speculate in areas expected to be
targeted for agropastoral expansion. In the process, they may
adopt a combination of annual crops followed by pasture,
which can help to maximize short-term return and minimize
risks (i.e., receive return from crops, open new opportuni-
ties with pasture, and increase the market value of the farm)
[Vosti et al., 2003]. For instance, for more than two decades,
cattle ranching has been widely adopted by small farmers
in Brazil as a strategy to secure fast returns, to facilitate co-
operation with neighbors on raising and expanding herds,
to minimize risks associated with storage and dependency
on transportation (of perishable crops), and to improve their
ability to negotiate and sell their livestock to a wide and di-
verse group of buyers [Hecht, 1993].

Other attributes are also important, such as level of wealth
[Pichon, 1997; Alston et al.,2000; Walker et al., 2002; Alston
et al., 1993] and length of residence on the property [Pichon,
1997; Walker et al., 2002; Vanwey et al., 2007]. For ex-
ample, the time of settlement in the NEA, as in Brazilian
Amazonia, is an important factor in land clearing, with
less clearing on more recently settled land [Pan et al.,
2004,2007]. Both Pan et al. [2007] and Barbieri et al. [2005]
note that the relationship between time since settlement and
deforestation is not a strictly causal relationship, since it also
indicates the location in time and space of different cohorts
of migrant colonists. Thus, more recent cohorts have to set-
tle farther from roads and towns. In the NEA, for instance,
older farms, closer to roads and towns, experienced the most
population growth in 1990-1999 (Figure 6), but less defor-
estation than the more recent cohorts, reflecting the faster
pace of deforestation on farms settled more recently, since
they are in the early stages of settlement.

Incorporating demographic variables to explain the de-
forestation in the region, we note that family size [Pichon,
1997; Pichon et al., 2002], number of men in the household
[Walker et al., 2002; Pan and Bilsborrow, 2005; Caldas
et al., 2007; Sydenstricker Neto and Vosti, 1993], and level
of dependency [Walker et al., 2002] have an impact on either
agricultural systems or in the amount of land to be defor-
ested. Marquette [1998] and Barbieri et al. [2005] also note
the important effects of the family life cycle and household
type in land use change, particularly according to the Chayo-
vian consumer/labor ratio, which was found to be important
in the colonization area [Marquette, 1998], including in the
buffer area of the Cuyabeno Wildlife Reserve [Mena et al.,
2006a].

Pan and Bilsborrow [2005] studied the determinants of
land use in 1999 (shares of each farm in four different forms
of land use, in forests, in perennial crops such as coffee, in
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Table 4. Summary of Variables Influencing Deforestation Among Small Farmers

Independent Variable Type of Correlation® Examples From the Literature
Age, length of residency, + McCracken et al. [1999], Moran et al. [2002], Brondizio et al.
and family life cycle [2002], Walker et al. [2000], Pichdn [1997], Caldas et al. [2007],
Vanwey et al. [2007], Perz [2001], Perz and Walker [2002]
Access to credit and number + Walker et al. [2000], Pichon et al. [2002], Ludewigs et al. [2009],
of credit acts Tura and Costa [2000]
Household labor and number + MecCracken et al. [2002), Futemma and Brondizio [2003],
of men Pichon [1997], Sydenstricker Neto and Vosti [1993], Walker et al. [2002],
Pan and Bilsborrow [2005], Caldas et al. [2007]
Hired labor + Pichon et al. [2002], Walker et al. [2000, 2002]
Mechanization and chainsaw + Pichon et al. [2002], Pichon [1997]

Lot size

Relative deforestation —
Absolute deforestation +

Pasture (%) +
Deforested (%) +
Lot turn over +
(number of owners)
and lot aggregation
Distance to markets -
Topography (flatness) +
Soil quality and water +
availability
Level of wealth and income +
Land security H

Walker et al. [2000], D Antona et al. [2006]

Moran et al. [2002], McCracken et al. [1999], Walker et al. [2000],
Pichon [1997], Ludewigs [2006], Murphy [2001]

McCracken et al. [1999], Vanwey et al. [2007]

Ludewigs [2006], Ludewigs et al. [2009], Vanwey et al. [2007],
D’Antona et al. [2006]

Pichon [1997], Moran et al. [2002], McCracken et al. [1999], Caldas
et al. [2007], Walker et al. [2002]

McCracken et al. [1999], Pichon [1997], Pan et al. [2004]

Caldas et al. [2007], Moran et al. [2002], Pichdn [1997]

Alston et al. [1993], Jones et al. [1995], Pichdn [1997],
Murphy [2001]

Futemma and Brondizio [2003], Alston et al. [2000], Pichén [1997],
Toniolo [2004]

?Plus sign indicates positive correlation; minus sign indicates negative correlation.

annual crops, and in pasture) at the household level, based
upon a multiresponse linear model. Their results reveal the
most powerful determinants to be plot size, plot access to
road and the nearest community, years living on plot, house-
hold labor availability, especially males, and population
density on the plot. It is striking that population density is
a powerful factor even when plot size and all demographic
variables are included, which provides strong support for the
important, independent effects of population pressure.

Yet, data from the Amazon estuary shows that afforesta-
tion can occur simultaneously with population increase in
urban and rural areas. The estuarine region (over 20 munici-
palities in Brazil) has witnessed a forest transition and rates
of deforestation close to zero, due to the expansion of agro-
forestry-based agai fruit production and a forest economy,
which involves a variety of timber and nontimber resources.
In addition to expanding national and global markets for
these products, estuarine farmers are culturally familiar and
knowledgeable about forest management and resources,
which has allowed them to respond to market opportunities
using local management technologies and multicropping
agroforestry systems [Brondizio, 2008; Jarvis et al., 2007,

Rerkasem and Pinedo-Vasquez, 2007; Pinedo-Vasquez
and Padoch, 2009; Brookfield, 2001; Padoch and Pinedo-
Vasquez, 2006]. Ironically, these same systems are often re-
garded as backward and unproductive.

Some studies have observed that large deforested areas of-
ten appear on properties that have families with substantial
family labor resources, including hired labor [Pichdn, 1997,
Walker et al., 2002; Pan and Bilsborrow, 2005]. In Ecuador,
as in Brazil, deforestation within colonization areas also re-
lates to the duration of residence on the property, education
level, and age of household head [Pichdn, 1997; Alston et al.,
presented paper, 1993]. Families with longer periods of res-
idency have deforested larger areas; however, the type of
forest used also varies with duration of residence, in that,
families with longer settlement histories tend to eventually
use and clear secondary forests, compared to more recent
settlers who clear remaining primary forest areas [Brondizio
et al., 2002; Perz and Walker, 2002].

Environmental and resource constraints also structure the
amount and type of deforestation, particularly in combina-
tion with each other. For example, Pan et al., [2004] show
that landscape complexity and fragmentation, two important
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Figure 6. Pop 1990, finca population in 1990; Pop 1999, Finca population in 1999; Forest 1990, the percent of forest
cover on a finca in 1990; Forest 1999, the percent of forest cover on a finca in 1999; Nearest City (km), Euclidean distance
from the finca to the nearest of the four major communities in 1999. Reprinted from Pan et al. [2007], with kind permis-

sion from Springer Science and Business Media.

measures within Landscape Ecology that have implications
for the flux of matter and energy in ecosystems, are asso-
ciated with household size and composition, expansion of
the road and electrical networks (increasing access of farm
households), year of plot settlement, and topography. This
indicates that in the Northern Ecuadorian Amazon, the spa-
tial arrangement of agricultural plots and forested patches
within the landscape have strong connections with changing
socioeconomic processes. Soil quality also directly affects
land allocation [Moran et al.,2002] and, in combination with
other factors such as topography and water, can influence
type of crop adoption and deforestation in different ways
[McCracken et al., 1999]. Pan et al. [2004], for instance,
state that flat land is important to annual crops and pastures
and may be preferred for clearing. Caldas et al. [2007] show
that soils suitable for pasture and with water can positively
affect the total area deforested. However, their results are
not sustained when spatial autocorrelation analyses are im-
plemented. In short, several factors related to the rapid popu-
lation growth, plot subdivision, plot location/accessibility,
and resource availability all have contributed to the conver-
sion of forest to crops and pasture for cattle, which in turn
has created a more complex and fragmented landscape.
Even though demographic and environmental factors are
implicated as drivers of deforestation, credit and land secu-
rity, are also important. That is, forest conservation is posi-
tively associated with land security [Pichdn, 1997; Alston
et al., 2000; Fearnside, 2001]. Nevertheless, there are dis-
agreements regarding this view. Walker et al. [2000] argue

that land security can be a facilitator in credit acquisition,
and consequently, can be used for pasture formation.
Finally, it is increasingly recognized, but little studied,
that rapid urbanization associated with adjacent processes
of lot turnover and land speculation in agrarian settlements
shape the spatial pattern and rate of deforestation for years
to come. For example, the main urban centers in the NEA
have had high rates of population growth and constitute key
centerpoints or poles of development. Several studies have
found proximity to these towns and their markets’ important
factors contributing to deforestation aiming at increasing
land value [Mena, 2001; Bilsborrow et al., 2004; Pan et al.,
2004; Barbieri and Carr, 2005; Pan and Bilsborrow, 2005].
However, as the estuary example above illustrates, this rela-
tionship depends on the perceived value (e.g., water protec-
tion, recreation, symbolic meaning, storage of resources) and
market for forest resources. In some cases, market forces can
promote a relationship between farmers and forests inverse
to that described by the Ecuadorian case above or other colo-
nization areas in Brazil [Brondizio, 2008, 2009]. It is also
important to note that colonist farmers understand better the
importance of forests over time. Most farmers tend to set
aside forest areas dedicated to protecting water sources and
hunting grounds and to have access to various raw materials
needed for daily farm operations, such as wood, fibers, and
roof covers [Muchagata, 1997; Brondizio et al., 2002; Cam-
pos, 2006]. Furthermore, recent studies have called attention
to the growing interdependency between rural and urban
populations that rely on forest resources for their production
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and consumption needs, but also rely on city services for
health, education, and commerce. This pattern of rural-urban
connections and interdependency represents a growing real-
ity for the Amazon, within which small farmers play a vital
role [Padoch et al., 2008].

5. SMALL FARMERS, LAND USE,
AND DEFORESTATION: MOVING
BEYOND MISCONCEPTIONS

As we stated in the beginning of this chapter, small farm-
ers form diverse social groups in Amazonia, but share many
widespread misconceptions about themselves and the region,
as described by Schmink and Wood [1992, p. 6]: (1) small
producers are not efficient; (2) peasant people are culturally
retrograde; (3) extractive activities are backward; (4) tradi-
tional knowledge is worthless; (5) tropical forests provide
few useful economic goods, with only a limited number of
hardwoods; and (6) community property rights are antitheti-
cal to private property. Such development paradigms create
inherent barriers to protecting the environment, to preserving
the boundaries of Indian lands, and to defending the rights
of small farmers [Schmink and Wood, 1992:6]. In this con-
text, an interpretation of small farmers and deforestation in
Amazonia should be concerned with the politics of regional
development, interest groups and the distribution of eco-
nomic incentives, the role of external forces, and, not least,
the views of development and what constitutes “moderniza-
tion” put forward by different sectors of society. Below, we
discuss three common misconceptions associated with small
farming land use systems and deforestation in Amazonia.

5.1. Misconception 1: Small Farmers Have Backward
Land Use Systems Associated With Low Productivity and
Extensive Deforestation and Subsistence Production

Small farm land use varies from intensive to extensive
methods, including sophisticated agricultural systems com-
bining indigenous technology, as well as high input pro-
duction systems [Brondizio, 2004; Costa et al., 2006]. In
colonization areas, land use evolves with the age and ex-
periences of farmers in the region. Small farming land uses
include various forms of swidden cultivation, horticulture
and polyculture, intensive agroforestry, forest management
and extractivism, and cattle ranching. Access to technol-
ogy is a recurrent problem among small farmers who often
have to rely on the use of fire and manual tools that limit
their ability to change their land use strategies, even amid
perceived problems such as extended drought [Brondizio,
2004; Brondizio and Moran, 2008; Costa, 2006]. Data from
INCRA and IBGE [Guanziroli et al., 2001] show that small

farmers, especially in the Brazilian Amazon have minimum
access to extension service and technology: 5.7% of farm-
ers use extension services, 9.3% of farmers have electric en-
ergy, 3.7% of farmers use mechanized implements and other
forms of technologies (such as animal traction), and 87.1%
of farmers depend on manual labor for land use activities.
These regional numbers corroborate household surveys car-
ried out in the sites illustrated here. Furthermore, the “dis-
mantling” of the Empresa de Assisténcia Técnica e Extensio
Rural (EMATER) extension service in Brazil after 1990 has
contributed to the lack of assistance and support to small
farmers. Although its support varies across states, and in
spite of the effort of many agricultural extension agents, in
most of Amazonia, they do not have conditions even to visit
local farmers, or as one extension agent in Para reported,
“EMATER now-a-days is a ‘dead-alive’ (vivo morto), that
is here, but without a working phone line, gasoline and trans-
portation, and technicians to attend to farmers’ requests”
[Brondizio, 2004, field notes]. Yet, it is usually among
small farmers that we find the most creative land use solu-
tions, such as planting consortiums, better land preparation
methods, land use diversification, and a high degree of agro-
biodiversity. Colonist farmers tend to experiment with dif-
ferent methods of land use management, usually combining
techniques brought from other regions.

Despite having smaller property sizes, limited access to
technology, and technical assistance, small farmers (small-
holders) compare positively to largeholders in Brazil. Ac-
cording to some studies, in Amazonia, small farmers have an
average annual income of R§52/ha (approximately US$29),
almost five times more than the largeholders, while in south-
ern Brazil, smallholders have an average annual income
of R$241/ha (approximately US$128) and largeholders an
average annual income of R$99/ha (approximately US$53)
[Guanziroli et al., 2001]. Different examples of small-scale,
highly productive systems exist in the region, such as among
agroforestry farmers of Tomé-Agu, cocoa farmers of the
Transamazon, acai farmers throughout the Amazon estuary,
horticultural farmers around large urban centers, and manioc
farmers in many areas who use multicropping and multiva-
riety systems.

Small farmers throughout the region are highly engaged
in market dynamics, responding to price changes and new
market opportunities, while combining household consump-
tion and commercialization. Though many crops are pro-
duced for familial consumption, such as manioc, beans, rice,
corn, and agai fruit, depending on the region, these crops
also have been produced exclusively for commercialization.
Important commodity products for small farmers have in-
cluded not only manioc, rice, beans, and corn, but also black
pepper, coffee, cocoa, a great diversity of fruits and seeds,
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horticultural products, timber and nontimber forest products,
husbandry, and fish farming. Yet, in Brazil, and according
to some studies, although small farmers have 25% of the
overall agricultural credit, family properties are responsi-
ble for approximately 37.9% of total national production, at
least part of which is for export. For example, almost 20%,
of smallholders in Brazil sell more than 90% of their total
production, while close to another 40% sell more than 50%
of their production. At the national level, smallholders are
responsible for the production of 52% of milk from cattle,
38% of pork, 40% of chicken and eggs, and the majority of
fresh produce used for daily consumption [Guanziroli et al.,
2001]. However, small farmers and small farming groups
face significant constraints in transportation and the abil-
ity to negotiate prices, despite their engagement in global
market systems and organization in various forms of coop-
eratives and associations. They tend to pay higher transpor-
tation prices to supply food to local urban markets and, in
most cases, have to carry their products on their own backs
or in buses, on truck rides, on mules, and on bicycles. Many,
if not most, depend on negotiations with middleman to sell
their products, which make their economic return per unit
produced lower, independent of their success and productiv-
ity as farmers [Brondizio et al., 2003]. Successful local pro-
grams to facilitate producers to s directly in urban areas,
such as the case of Altamira and Santarém, are limited and
lack wider support. Furthermore, the lack of transformation
industries to process agricultural goods and natura] resources
within the region condemns farmers to sell their products as
unprocessed or semiprocessed raw material, which perpetu-
ates value added concentrated outside the region.

J.2. Misconception 2: Small Farmers Contribute to
Amazonian Deforestation as Much as Large Farmers

While the contribution of smaj] farmers to Amazonian
deforestation varies across countries, states, subregions,
and periods, in aggregated terms, small farmers contribute
to a small proportion of regional deforestation area, when
compared to their large-scale counterparts (Table 2). Dur-
ing the 1990s, INPE’s deforestation assessments, including
frequency of clearing by size class, were often used in the
media to finger-point the causes of deforestation toward
small farmers. Even today, this has continued to be the case,
although small farmers are currently being treated as part
of an aggregate category under INCRA [among numerous
examples see OESP, 2008a, 2008b; Folha Online, 2008].
Several authors point out smallholders as the main defor-
esters, while not considering their relative contribution vis-
a-vis other sectors and the units of analysis used to make
comparisons. A common problem is the general association
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of small farmers with shifting agriculture, which, in turn,
is considered by nature as destructive and unproductive, [t
is common place to find interpretations of small-scale pro-
duction systems using shifting cultivation as the main con-
tributors to global deforestation and the main threaten to
biodiversity [Primack and Corlett, 2005: Palm et al., 2005;
Hartshorn, 2006]. While the contribution of shifting culti-
vation to deforestation varies enormously across the world,
Amazonian small farmers are commonly lumped together
as part of this global category [Netting, 1993]. This kind of
analysis, while raising some important issues and relevant to
particular parts of the world, rely mostly on a general stereo-
type applied to shifting cultivation systems [Dove, 1983],
rather than examining how they vary in time and space, in
some cases, actually contributing to increased habitats and
biodiversity [Pinedo-Vasquez et al., 2002]. Another com-
mon example of this type of discourse has been illustrated
by statements from researchers and technicians from federal
research agencies who argue that the lack of technology
makes small farmers the main agent of deforestation, due to
low productivity. For instance, “smallholders deforest to eat,
that is, to grow corn, rice and beans, and afterwards turn the
land into pasture,” while they view that “it is wrong” to say
that largeholders are responsible for deforestation because
they have technology that allows them to have higher pro-
duction in a smaller area. They point out that low technology
means low level of occupation, in terms of number of COwWs
per hectare (1.2 head/ha with low production, and up to 2
heads/ha with higher technology input), but fail to consider
the variability of level of productivity, the diversity of land
use systems employed by small farmers, the level of support
they receive, the history of conflicts associated with these re-
gions, and the role of speculative deforestation among large
farmers and loggers [Costa, 2004].

Some studies have addressed the relative role of farm size
and economic scale upon regional deforestation and demon-
strated a lesser role of smallholders in driving deforestation
in Amazonia relative to large holders, contrary to common
generalizations about smal] farmers. For example, in a study
of the Brazilian portion of the Amazon basin, Fearnside
[1993] estimated that large-scale holders were responsible
for 70% of all deforestation in 1990 and 1991, while Walker
et al. [2000] showed that the relative degree of accountabjl-
ity is spatially variable. In a microregion in the south of Para,
where the influence of the Agency for the Development of
the Amazon (SUDAM) was strong in the 1970s and 1980s,
large enterprises accounted for close to all of the land cleared
(in 1986), while along the Transamazon Highway, in the vi-
cinity of the Uruarg area, the proportion was only 8% (in
1992). Location and spatial organization of settlement areas
also are significant in explaining patterns of deforestation.
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Analysis of deforestation in relation to farm size thus needs
to account for both absolute (e.g., ha) and relative (e.g., %)
measures of deforestation. In general, we see an inverse re-
lationship between these two measures, in relation to farm
size, though these relationships also vary with location and
context, history of occupation, and social group.

A great technological and economic divide exists between
groups of small and large farmers in Amazonia. Field data
collected among rural families in the Santarém region in
2001 and 2002 indicate that more than 90% of the farmers
depend on axes, shovels, and machetes for their production,
whereas large-scale producers use machines, chemical fer-
tilizers, and pesticides, mostly subsidized by bank loans.
The percentage of small farmers who were able to obtain
(applied for and received) credit from 1998 to 2002 was
lower than 5%, compared to 80% among large farmers in
this study area. The INCRA data confirm that limited access
to technology, technical assistance, and financial support is
widely found among small farmers all over Brazil, especially
in the north and northern regions [Guanziroli et al., 2001].
On the other hand, riverine farmers of the Amazon estuary
have been able to use their knowledge of multicropping sys-
tems to reach levels of intensification higher than any other
regional production system and have transformed agai fruit
agroforestry systems into the most important land use and
economy activity in the region without any help from re-
search and government agencies [Brondizio and Siqueira,
1997; Brondizio, 2008].

Despite their economic and technological disadvantages,
which limit their ability to intensify production on the land,
small farmers have been able to keep some portion of mature
forest within their properties (rather than extensively clear-
ing properties to increase production area). The research
team reporting on the Santarém region found that on small
private properties ranging in size from 0.9 to 200 ha, for-
est cover is approximately 41.89 ha and, on average, small
farmers maintain approximately 60% of their properties in

forest. However, by aggregating small farmers, we found
that 85.5% of their land is kept in forest, as opposed to large
farmers that maintain only 70.7% in forest (Table 5). The
latter is a result of higher deforestation rates among large
farmers, making their relative contribution to total deforesta-
tion significantly higher in this region.

5.3. Misconception 3: Small Farmers, Particularly Colonist
Farmers, Follow an Inexorable Path of Deforestation
Unless Curbed by Government Actions

The extent, amount, and trajectory of deforestation vary
significantly at the farm lot level, depending on characteris-
tics such as time in the region, knowledge of forest resources
and views of forest as productive land, stage of farm for-
mation, household demographics, capital, short- and long-
term goals, and market opportunities for different crops
(see Table 4 for a detailed list of variables). The high rate of
adoption of cattle ranching among small farmers correlates
to risk minimization strategies, aggregation of land value,
and economic incentives to adopt pasture and cattle ranch-
ing as land use strategies. At the same time, small farm-
ers adopt diverse land use strategies, including annual and
perennial crops, different forms of husbandry, fishing and
hunting, and a variety of off-farm and sharecropping labor
arrangements.

Secondary forest areas are widely used in farming systems
among small farmers. Data from the Transamazon region
of Altamira-Medicilandia and BR-163 region of Santarém-
Belterra indicate that among colonists, phases of lot forma-
tion lead to increased use of fallow land, and older, settled
farmers tend to use more secondary forests than mature
forests [Brondizio et al., 2002]. These results also show
that between 1986 and 1999, older, settled farmers cleared
more secondary forests than mature forests, compared to re-
cent-settled smallholders and largeholders (Figure 3). Even
small farmers with less than 10 ha were still able to maintain

Table 5. Absolute and Relative Distribution of Land Cover Changes in the Santarém-Belterra Region, Para, From
1986 to 1999 According to Different Property Sizes: Small and Large

Clearance of

Property Areas Secondary Deforestation of
Size N in Use Forest Mature Forest Regeneration ~ Mature Forest Total
Absolute Area, ha®
<200 ha 1,823.00 683.64 610.11 1,641.33 907.38 22,823.73 26,700.03
>200 ha 37.00 4,829.31 4,745.25 6,063.93 6,363.18 53,800.65 76.068.36
Relative Distribution Area, %

<200 ha 1,823.00 2.60 2.30 6.10 3.40 85.50 100.00
>200 ha 37.00 6.30 6.20 8.00 8.40 70.70 100.00

aAggregated for all properties within each class.



areas of forest, albeit smaller than areas of secondary vegeta-
tion. The majority of small farmers with lot sizes up to 10
ha maintain at least 25% of the land in forest, while those
with 10 to 20 ha maintain approximately 40% or more, and
most farmers of 20 to 50 ha lots maintain more than 50% in
forest. However, as noted above, one finds significant varia-
tion within settlements and between subregions of Brazilian
Amazonia.

Time in the region also relates to a great appreciation and
knowledge of the economic and ecosystem services of for-
est areas and to forest conservation. However, market op-
portunities can be strong enough to motivate deforestation
or reforestation independent of time in the lot and available
technology. During the 1990s, for instance, farmers along
the Transamazon increased deforestation to form pastureland
during a period of high prices for beef and declining prices
for cocoa. On the other hand, farmers in the Amazon estu-
ary have virtually abandoned deforestation and annual crops
during the past two decades in favor of forest management
and agroforestry systems for regional, national, and interna-
tional markets. However, along the Transamazon, besides
shifting prices for beef and cocoa, rates of pasture expansion
have been influenced by an active land market formally or
informally sanctioned by INCRA. In summary, small farm-
ers tend to decide their deforestation strategies based on ex-
ternal and internal conditions during different phases of their
farm operation and family life cycle, but particularly market
opportunities for land and commodities.

6. CONCLUSION

It is important to understand small farmers in the context
of the political ecology of deforestation and conservation
in Amazonia, hence, breaking old assumptions that rural
communities are homogeneous and adapted or are failed
adaptations to external environments. This is an old but re-
current discussion in Latin America [Durham, 1988; Rose-
berry, 1993]. The development paradigm guiding public
policy since the 1960s has led policy makers to condemn
small-scale production systems as transitory and inefficient
without addressing the problems faced by rural popula-
tions. Most public policy programs have a tendency to frame
small-scale production as only related to family consump-
tion needs, while failing to consider their contribution and
wider economic potential, thus missing the opportunity to
support more inclusive forms of regional development. In
spite of political discourse and numerous public policy pro-
grams, this is still the case in Amazonia.

Amazonia parallels other regions of Latin America where
a development model intersects with rural impoverishment,
environmental problems, and inequality in land distribution
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in addition to the lack of access to services such as educa-
tion and health, and lack of support for local entrepreneur-
ship. All these factors lead to a high rate of lot turn over and
increase the impoverishment of small-scale farmers. One of
our comparative studies involving three settlement in the
states of Pard and Acre indicates a rate of lot turnover around
75% over the life of these settlements, which illustrates not
only the active land market within agrarian settlements in
Brazil, which returned to land concentration under the eyes
of agencies such as INCRA, but also the scale of challenges,
economic, cultural and social, infrastructural, faced by small
farmers [Ludewigs et al., 2009]. Small farmers have been
disregarded already very early in the developmental project
of Amazonia [Moran, 1981; Wood and Schmink, 1979] and
continue to be so today amid new settlement projects, even
by policies targeted at small-scale production systems. Per-
haps, the current precarious situation of EMATER offices
throughout Amazonia illustrates also the situation of the
population they aim at serving.

Even in areas of active economy involving small farmers,
such as the agai fruit economy of the Amazon estuary, rural
households depend mostly on retirement income of fam-
ily members and government aid such as the bolsa familia
(family-aid) [Brondizio, 2009]. Lack of governance in the
Amazon frontier has been cited as one of the main problems
regarding deforestation [Nepstad et al., 2002]. The disregard
of small farmers in relation to credit, extension services,
technology, transportation, and access to markets tends to
create and promote land speculation and a vicious cycle of
selling small lots to largeholders and moving to new frontier
forest land and urban areas. This is an active and ongoing
situation throughout Amazonia. More integrated policies are
needed, which incorporate effective agrarian programs (e.g.,
technology, extension services, credit, and support for com-
mercialization), legal and institutional infrastructure (e.g.,
land titling, legal definition of rights of resource use, and
monitoring and sanctions on forest clearing), and sociocul-
tural recognition (e.g., valorization of forests as productive
land; valorization of small-scale production systems). Simi-
larly, conservation policies should include and promote di-
verse local systems of production without trying to “freeze”
and “essentialize” smallholders as “traditional populations”
expected to protect forests with disregard of their economic
needs. Perhaps most important, small farmers, and the region
as a whole, would benefit from policies alming at promoting
value aggregation of agricultural and forest resources, which
could facilitate commercialization to the advantage of pro-
ducers, generate employment in urban and rural areas, and
generate revenue to be reinvested at the municipal scale. In
other words, small farmers would benefit from policies fos-
tering the development of transformative industries within
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the region, which involves the participation of producers.
External subsidies to promote conservation-development
programs in the region have proved at best to be transitory in
the past. Credits for carbon or subsidies for protection of en-
vironmental services will run into similar problems if empty
of mechanisms for economic participation and valorization
of regional resources.

Small farmers form a sizable population in Amazonia and
represent an important form of employment for a large con-
tingent of people that otherwise have little or no option in a
region with limited transformative industries and little em-
ployment outside the informal economy. Their contribution
to food production for regional consumption and export is
undeniable and growing. Their presence in rural and urban
areas through various forms of social and economic networks,
and their presence in virtually all nonindigenous reserves of
Brazilian Amazonia indicate their central role in the overall
development and governance of the region. The quality and
seriousness of public policies concerning the economic and
social needs of small farmers will continue to influence their
land use systems and role on regional land use and deforesta-
tion. More attention and fewer stereotypes will contribute to
improve their condition and reconcile their economic contri-
bution and environmental footprint in Amazonia.

Note added in proof. As this paper goes to press, [BGE
[2009b] released a report (2 October 2009) confirming the
overwhelming importance of small farmers for food produc-
tion and security in Brazil (e.g., 70% beans, 87% manioc,
and 58% milk consumed nationally) and rural employment
(employing 75% of the rural labor force). Confirming the
analysis presented in this paper, the report shows small farm-
ers producing more in less area. Collected for the first time
as part of a national-level census (2006), these data confirm
our arguments in favor of the social and economic impor-
tance of small-scale production systems at local and national
levels and reaffirm our call to overcome misconceptions and
the invisibility of small farmers in Brazil.
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