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Abstract
The Human Development paradigm has been used by policymakers, social scientists, and
economic agents to shape how development should look across the globe. However, several
studies have shown that the Human Development Index (HDI), which consists of four variables
(obtained and expected schooling, life expectancy, and income per capita), is not an accurate
way to assess growth in frontier regions. This research analyzes data from 32 household-level
interviews collected in an extractive reserve in the Western Brazilian Amazon, totaling data on
142 individuals, to comprehend development in that region. It also reviews different measures of
socio-economic well-being, such as the GNP, HDI, and critiques of the HDI, such as the
Traditional Ecological Knowledge (TEK) and Social Capital. Based on the interviews, results
include the proposition of a Human Sustainable Development Index (.771 in 2015) and the
expose of three erased dimensions of the HDI. This paper is particularly significant for the post2015 UN agenda on Sustainable Development.
Key words: Human Development Index (HDI), Amazonia, Sustainable Development, Traditional
Ecological Knowledge (TEK)
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This Report is about people - and about how development enlarges their choices.
It is about more than GNP growth, more than income and wealth and more than
producing commodities and accumulating capital.
– Opening Statement, United Nations Human Development Report, 1990
[T]he most nagging frustration with the recent evolution of development thinking
has been the continued misinterpretation of human development, […] an
assumption has arisen that it is essentially about education and health, which adds
little to concepts of human capital and basic needs.
– Sakiko Fukuda-Parr, United Nations Development Programme, 2003

I. Introduction
Is the idea of ‘Human Development’ doomed? From its onset after World War II, the
field of development economics has centered around the goal of providing a set of nations,
characterized as either ‘poor,’ ‘third world,’ ‘peripheral,’ ‘developing,’ or ‘underdeveloped’ with
modernizing policies. In the early days of development, the development prescription was
stimulating income gains, as exemplified by the emergence of indicators such as the gross
domestic product (GDP) and the gross national product (GNP).1 Historically, the discourse on
development has evolved across different schools of thought in economics and other social
sciences, public policy propositions, as well as development practitioners, institutions, and
conferences.2 In the process, disagreements on development theory and practice have blossomed.
One of the most contentious issues in the development discourse has been how to
determine the best way to assess ‘development.’ In the 1980s, the development discourse
acknowledged that development was more than mere growth of per capita income and material
output (Fukuda-Parr and Shiva Kumar 2003). The annual United Nations Human Development
Reports has become since the leading effort to expand the dimensions of development (UNDP
1990, 2015). The Human Development Index (HDI) attempts to represent a broader concept of

President Harry S. Truman’s 1949 inaugural speech, for instance, epitomizes the narrow conceptualization of
development as an increase in growth income per capita (Frank 1969).
2
‘Discourse’ here concerns Michel Foucault’s reference to the sum of ideas, assumptions, theories, language,
vocabulary, texts, and conventions of a group of people, as well as the philosophical roots that collectively define
the conditions of knowledge and create “a mental space” in which the said knowledge is generated (Escobar 2011
[1995]). Escobar makes use of Foucault’s discourse analysis for the ‘third world’ (Zein-Elabdin, 2009).
1
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development by incorporating country-level achievements in longevity, and expected and actual
years of schooling with the conventional indicator of income per capita (for calculations, see
Appendix A). As indicated in the first quote, the Human Development (HD) paradigm brought
‘people’ to the center of the study of development.
However, the HD paradigm is at a crossroads. For example, some avow that using
income per capita serves as the most accessible means for assessing a region’s development,
calling not necessarily for the return of the gross domestic income (GNI), but something similar
to it (Karabell 2014). Others have objected that the HD paradigm does not include any ecological
variable or consideration of the environment, a major shortcoming given the reality of global
climate change (Neumayer 2001, 2010), and the advance of the Sustainable Development Goals
at the forefront of the UN Agenda for development (Chasek et al 2014). A third wave of
criticism has proposed measurements such as ‘social capital’ as better proxies to a region’s
growth, making development analysis shift from the individual level to a societal one (Coleman
1988; Bowles and Gintis 2002). In sum, the HD paradigm has earned much disapproval.
In this thesis, I argue that, although the HD paradigm represents an improvement from
income-based measurements, it is an insufficient measure of development for the Amazon
rainforest (Appendix B; Figure 2). I propose that traditional ecological knowledge (TEK),
‘community’ capital, connected sustainability, which have been erased from the HD paradigm,
are important to depict development in the region.3 Far from referring to the HDI alone,
promoting development through the HD paradigm comprises the HD reports, the public policies
implemented to increase HDI, and the experimental practices used.4

3

I borrow the idea of erasure from the concept of double erasure of culture as developed by Eiman Zein-Elabdin
(2004; 2016), which is defined as the “erasure of certain cultures by theorizing them as inferior (less developed), and
erasure of, hiding from sight, the work of cultural hegemony” (2004, 26). While I rely more heavily on the first part
of the ‘double erasure’ here, I also believe the second part is also very important.
4
Some authors critique the HD paradigm by analyzing the theoretical basis of the HD idea. Amartya Sen elaborated
on the capabilities and functionings approach in Development as Freedom though his earlier work also touches on
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The Brazilian government has strived to quantify ‘Human Development’ and execute
public policy based on the HD paradigm. In the 2000s, an initiative by the Brazilian Research
Institute of Applied Economics (IPEA), the United Nations Development Programme (UNDP),
and the Bretton Woods Institutions introduced the municipal-level HDI (UNDP, 2013). This
mammoth initiative measured the HDI for the more than five thousand municipalities in Brazil
for 1991, 2000, and 2010, which influenced policymakers across the country to create policies
that would boost the municipal HDIs (Guimaraes, et al. 2004).
So far, the Amazon rainforest has been mainly left out from the critiques of the ‘Human
Development’ paradigm despite its relevance for the environmental and communalistic
narratives (Appendix B, Figure 1).5 In addition to a later colonization process than the coastal
lines of Latin America, the region demonstrates colonization processes and patterns that differ
from the earlier Latin American colonialism. The Amazon also presents relatively low-income
levels, and it relies on the ‘central’ areas of Brazil to access manufactured goods (Barbosa 2000).
The development discourse has mainly analyzed the Amazonian deforestation (Prates and Bacha
2011), the role of institutions in development (Hall 2004; Souza 2014), but not much work has
been done to question the HD paradigm in the context of this region.
As I will discuss in section III, Amazonia faces pressures from a number of challenges
not captured within the ‘Human Development’ paradigm. For one, the growing population of 20

the concept (Sen 1987, 1999). While this thesis does take into consideration the broader philosophical implications
of the capabilities approach, the main critique is centered on the HD paradigm, which is an interpretation of the
capabilities approach. There are many other criticisms to the HD paradigm. For philosophical underpinnings, see
Robeyns (2005) and Peet and Hartwick (2009). For a critical view of the role of social institutions, refer to Stewart
(2013).
5
In the literature used for this paper, the ‘Amazon rainforest’ may relate to different geographical boundaries, which
change if the analysis is based on the number of countries, ecosystems services, or watershed extension. Here, I am
referring to the encompassing definition of the Amazon River basin, with tributaries extending over eight countries
in South America, namely French Guiana, Suriname, Guyana, Venezuela, Colombia, Ecuador, Peru, and Bolivia
(Revkin 1990). In the Brazilian side, I am referring to the States of Acre, Amapá, Amazonas, Mato Grosso, Pará,
Rondônia, Roraima, and Tocantins. This should be used to distinguish the Amazon from the Região Norte, North
region, which excludes the State of Mato Grosso (Barbosa 2000). The several uses of words like the ‘Amazon’
highlight different interpretations of the region’s geopolitics, and this thesis does not aim to solve that problem.
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million people in the Brazilian side alone, including 400 indigenous groups and thousands of
traditional local communities, who are identified as rubber tappers or riverine, mount pressure on
the local environment (Medeiros et al 2012; World Bank 2016).6 Furthermore, the region
presents a social history of cultural resistance where traditional local communities have strived to
gain more rights while not becoming reliant on the government (Rodrigues 2007). In sum, the
region has complexities of its own that are not represented in the HD paradigm.
The famous municipality of Xapuri (pronounced shah-poo-ree), located in the Western
Brazilian Amazon, epitomizes all the problems with the implementation of the HDI. The town
gained fame for being the hometown of the environmental activist Chico Mendes, who in the
1970s, spearheaded hundreds of rubber tappers to mount standoffs (Empates) against loggers and
ranchers (Appendix C; Figure 2; Hall 2004). This area of the Amazon rainforest has experienced
fluctuations in the HDI (UNDP 2013). Xapuri in many ways characterizes the center of the
revolutionary rural social movement that brought together rural workers syndicates, the Catholic
Church, and local government authorities amongst others (Allegretti 2005; Revkin 1990;
Appendix D). From a conservation viewpoint, the massive biodiversity, which sprawls 88% of
primary forest cover, is also vital for local livelihoods as Brazil nut harvesting, rubber latex
collection, and other non-timber forest products (NTFPs). Furthermore, 56% of the State’s
territory in which Xapuri is located is held by one of several types of land tenure, from
indigenous to non-indigenous territories, in which most inhabitants are forest-dependent people
(Souza, 2013). Hence, social, economic, historical, and conservational reasons coalesce in
making Xapuri a noteworthy study area for an analysis of the HD paradigm.

6

By indigenous groups, I refer to the populations that still live in the native way of life that they have lived for
thousands of years. In the meantime, traditional local communities are separated into two main groups. The first are
the rubber tapping communities that formed through cycles of migration in the rubber commodity boom in the
nineteenth century (Allegretti, 2005). The second is formed by riverine or fishing groups (Hall 2006). In some cases,
indigenous communities greatly changed since the colonization of the Amazon, which only reflects the limitations
of homogenizing a region that is so hybrid. See Zein-Elabidn (2009) for discussion of economic hybridity.
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As in the national Brazilian case, regional governments have persistently sought to ‘catch
up’ with the HD paradigm. In the process, the government has implemented public policy that
has erased the local communal and environmental aspects. In the 2000s, aiming to improve
Xapuri’s MHDI, US$10 million dollar loans were acquired from the World Bank to build a
rubber processing factory amongst other projects that should increase the human development
levels of the Amazon region (World Bank, 2016). Because of the implementation of such public
policy, Castelo (2014) predicts that the local traditional communities of rubber tappers and their
way of life will disappear in a generation or two.
The community of Seringal Cachoeira, where TEK is intertwined with environmental
protection, offers a basis for an analysis of the HD paradigm, but it has never been studied for
this purpose.7 Roughly 38 km (~23 miles) south from the downtown of Xapuri, the area
comprises 24,898 hectares of land (Governo do Acre 2010; Appendix B; Figure 3). Seringal
Cachoeira has history of economic inequality as other communities in the Western side of the
Brazilian Amazon. Until the 1970s, a semi-indentured labor system perpetuated socio-economic
incongruence between the property-owners and poor migrants from Brazil’s northeast. Such
system was born with the rubber cycle (1870 – 1920s and 1939 – 1945). However, through the
revolutionary and pacific rural social movement mentioned above, a number of rural workers
gained land tenure rights over the Seringal Cachoeira region (Allegretti 2005). Currently, about
75 families live in Seringal Cachoeira, which is the popular name for the Chico Mendes

7

Fikret Berkes was one of the pioneers in the integration of TEK in the social sciences. Berkes (1993) defines the
term as “a cumulative body of knowledge and beliefs, handed down through generations by cultural transmission,
about the relationship of living beings (including humans) with one another and with their environment” (3).
However, as Raymond et al. (2010) explains, the concept of TEK has been often associated with the integration of
said TEK into scientific research, relying more heavily on medicinal purposes and plant ecology. In using of the
term TEK, I aim to emphasize two ways in which TEK is manifested. First, TEK is related to uses of traditional
medicine by the community. The second TEK definition relates to forms of transmitting knowledge through family
and community-based teaching practices, which occur through folktale telling. Examples of TEK are: family tales,
legends, moral tales, folklore and other types of experienced knowledge passed on from generation to generation
that transmit intrinsic ecological value. In the context of the rubber tapping communities in the Amazon, said TEKrelated knowledge is refers to the rainforest, animals, and occurrences related to them (see also: Hall 2006).

Storch de Oliveira -9-

Extraction Settlement Program (Stone-Jovicich, et al. 2007). These families live in properties
that average 161 hectares (400 acres; Governo do Acre 2010) and the main sources of income
include rubber tapping, Brazil-nut harvesting, subsistence farming, small ranching, and
collection of other non-wood forest products.
To truly document development in this region, I conducted structured interviews with 32
families (42% of the community’s population) in the Seringal Cachoeira community between
mid-December 2015 and early January 2016 (Appendix E for questionnaire). I used data from
the interviews to calculate a ‘sustainable’ HDI to be compared with the Municipal Human
Development Index (MHDI). In addition, I utilized questions on TEK (of education and health)
to evaluate whether the apparent increase in the MHDI between 1991 and 2010 was
accompanied by any change in the TEK in the community. Third, the interviews also provide
qualitative insights into the quality of life, community capital, and knowledge of SD for the
community that challenge the ‘Human’ Development paradigm.
This study has produced three main results. First, the HDI based on data from my
research – HSDI henceforth– is significantly different from the UN-calculated HDI. Second, the
observed results for the HSDI has occurred at the same time as a decrease in TEK, and income.
Lastly, the HSDI would have been even higher if it were possible to quantitatively estimate and
include the information related to environmental and social dimensions from the interviews, and
which the UN-HDI does not consider. In light of these findings, it is reasonable to ask: can the
Human Development Index be considered an accurate measure of development for the Amazon
Rainforest? Accordingly, is the Human Development concept or paradigm a sufficient basis for
analysis of development in the Amazon and similar regions? Ultimately, I argue that the answer
to both questions is ‘no.’
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II. Literature Review
A. Development as a discourse
Although with much earlier roots, development economics became a prominent subfield
in economics in post-World War II.8 In the 1950s and 1960s, several Western mainstream
economists developed models that proposed simple linear processes of income growth.9 Arthur
Lewis [(1954; 1955)] was one of the earliest to theorize an economy composed of a dual sector
model, in which the ‘surplus labor’ would transfer from the traditional (e.g., rural, agricultural)
sector into the modern (e.g., urban, industrial) sector.10 In his famous The Stages of Growth: A
Non-Communist Manifesto (1960), W. W. Rostow argued that there are five natural ‘stages’ that
every nation has passed to achieve ‘development,’ or the ‘age of mass consumption.’ Likewise,
the Harrod-Domar Growth Model stated that in order to grow, an economy must save a certain
level of national income, so that its capital-output ratio would decline (Todaro and Smith
2012).11 In all cases, the early development economic theorists were mainly preoccupied with the
rise of income as a vital process for a region, a people, or a nation to ‘develop.’
By the 1970s, other schools of thought that had emerged in the 1950s gained momentum
on development economics along with the linear growth models. First, some theorists integrated
patterns of structural change to the accumulation of capital a nation needed to incur in order to
develop. For instance, Hollis B. Chenery and others articulated an empirical analysis of the
8

Due to the scope of my essay, I focus on the post-World War II literature. However, a wealth of earlier authors
should also be considered. In a historical review, Arndt (1981) traces the beginning of different semantic uses of the
word ‘development’ for Mainstream and Marxian economics. Arndt explains that earlier, the words and concepts of
‘modernization’ and ‘westernization’ were not associated with the term ‘development.’ Joseph Schumpeter and Karl
Marx understand economic development as “a historical process [that] happened without being consciously willed
by anyone,” and historians like Milner saw development as a “colonial policy” of the government (ibid, 460).
9
The rise of ‘development economics’ as a field was also influenced by the emergence of the Bretton Woods
institutions and the UN. See Oslington (1993) for a non-Western analysis of the history of Development Economics.
10
Tignor (2006) reviews the work of Sir W. Arthur Lewis in detail, narrating the evolution of development
economics through the life of this economist.
11
Technological accumulation and labor force growth are the other two components for economic growth in the
Harrod-Domar Model (Todaro and Smith 2012). However, the labor force growth is explained “explicitly” in the
model, and technological increment is implicit in the model through the capital-output ratio concept. In sum, the
main focus of the model is on capital (k) investment.
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‘patterns of development,’ pointing out to structural characteristics, along with the accumulation
of capital, that were common in the development process (Chenery and Syrquin 1975).
Concisely, this view placed at the center of development thinking that there were certain
common structural patterns, as opposed to mere income gains, that all societies experienced and
were required to encounter the process of development.
Second, a more radical political revolution also gained prominence in development
economics with the appearance of the dependency school, based on Marxist thinking.12 One of
the most prominent figures, Andre Gunder Frank identified three misconceptions of development
economics. According to him economists regarded ‘underdevelopment’ as an original state, the
result of an internal factor, and believed that underdevelopment would disappear with the spread
of capital and Western technology (Frank 1969). In the perspective of Ted Lewellen (1995), the
several regions known as ‘underdeveloped’ or as ‘third world,’ namely the Americas, the African
continent, the Middle East, and Asia, were subjugated in a status of economic ‘dependency.’ In
the view of the international dependency scholars, dependency (or underdevelopment) occurred
because of a historical process resulting from an unequal international capitalist system through
which a ‘center’ (developed countries) exploited a ‘periphery’ (developing countries). Therefore,
colonialism and the concomitant accumulation of wealth by the center countries played a critical
role in the process of ‘making’ the ‘Third World.’ As in the two other approaches, the
international dependency school emphasized income, economic growth, and capital formation.
In the 1970s, the development discourse experienced an expansion of scope from
economic gains to considering ‘basic needs’ and distribution, as illustrated through the study of

Institutional economics has also made meaningful contributions to the development discourse. Ayres’s The
Theory of Economic Progress, for instance, outlines the two forces shaping the development process and ultimately
progress. One is the ‘progressive,’ ‘aggregative’ force that he calls technology, or the sum of all human uses of
tools. The other force, ceremonialism, is ‘backward-looking’ and may function as a grip to development depending
on the level of ceremonial rigidity of a society (Ayres 1962 [1944]).
12
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women and gender relations. Three treatments of women and gender emerged in development
economics.13 Women in Development (WID), as exemplified by Danish economist Ester
Boserup’s writing in Woman’s Role in Economic Development, brought the study of women into
development economics but only to a marginalized space as her propositions focused on
improving formal education, property ownership, technological access, and cash income
(Boserup 1970). This subfield emerged concomitantly with other challenges to the ‘trickle down’
approach in economic theory. Examples of UN Agenda for WID include conferences such as the
First World Conference on Women in Mexico City and the ‘decade on women’ (1975-1985).
Later, Women and Development (WAD), as exemplified by Diane Elson’s Male Bias in the
Development Process, centered on neo-Marxism analysis and applied dependency theory to
analyze women’s participation in development (Singh, 2007; Zein-Elabdin 2016). Lastly, Gender
and Development gave more weight to “gender mainstreaming” and focused its criticism on
gender-related problems caused by the structural adjustment programs (Benería 2003). In sum,
from the 1970s onward, women and gender entered the development discourse.
Environmental sustainability and the ‘sustainable development’ paradigm earned a place
in the development discourse since the 1980s. Environmental and ecological economics provided
several criticisms of economics, and these critiques are pertinent for development, because the
subject treated the environment as a mere ‘resource’ for the economy.14 More specifically to

13

Other articles offer a broader review of treatments of women and gender in development economics. For example,
Singh (2007) provides an extensive review of four approaches in what he calls the ‘gender and development’
paradigm. First, she traces the start of the WID to the 1960s as a response to welfarism. Later, he argues that Women
and Development, mid-1970s onward, criticized capitalism’s influence on NGOs working with women. Third,
Gender and Development starting from the mid-1980s focused on a critique of the World Bank and the International
Monetary Fund on policies for women. The last approach, Women, Culture, and Development, is, “Third World
feminists’ aversion to grand theories [and] reaction to perceived Western cultural hegemony” (13). See also chapter
eight in Zein-Elabdin (2016) for treatments of culture and development in feminist Economics.
14
Through the ecological economics perspective, the economy is not modeled as a self-contained “circular flow.”
Instead, it is modeled as part of a larger ecosystem, relying on physical resources and waste absorption capacity of
the containing ecosystem. Therefore, the economy is subject to the laws of thermodynamics. Many authors helped to
bring the environment and sustainability into the purview of the economics discipline and concomitantly into
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development, in 1987, the UN World Commission on Environment and Development (WCED)
released the renowned Our Common Future report, coining the term ‘Sustainable Development’
(SD). Also referred to as the Brundtland Commission, WCED defined SD as the “development
that meets the needs of the present without compromising the ability of future generations to
meet their own needs” (WCED 1987, 43). However, the UN report suggested that a per capita
annual increase in income of 5% was the requirement for SD. Hence, although the report
concentrated on the environmental aspects of development as well as it stressed the need to meet
the basic needs of both present and future generations, it subjected the environmental aspect of
‘sustainable development’ to the basic increment of income that characterizes the development
discourse.
Two contending views catalyze the debate about SD. In The Age of Sustainable
Development, Jeffrey D. Sachs, who is the leading author of the main articulation of ‘sustainable
development,’ writes that the idea, an analytical and normative tool, was acclaimed as an
“intergovernmental” tool after the 1992 Rio Earth Summit wherein the effort was interweaving
economic development with social inclusiveness and environmental sustainability (J. D. Sachs
2015). Sachs also challenges the conventional economic thinking about the existence of a set of
trade-offs among economic, social, and environmental goals, suggesting instead the existence of
much synergy between the three areas. In another perspective, the father of Ecological
Economics as a field, Herman E. Daly criticized ‘sustainable growth’ as an oxymoron, an
illustration of an impossibility theorem (Daly 2015). He writes that:
‘sustainable development’ therefore makes sense for the economy, but
only if it is understood as ‘development without growth’ – i.e. qualitative
improvement of a physical economic base that is maintained in a steady
state by a throughput of matter-energy that is within the regenerative and
assimilative capacities of the ecosystem (Daly 1993, 267).
development economics (Boulding 1966; Hardin 1968; Pearce and Warford 1993). See also Pearce 2002, An
Intellectual History of Environmental Economics, for the earlier attempts to rethink economics.
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In his view, therefore, ‘growth’ and ‘development’ are not synonyms, and a society must pursue
qualitative improvements, which he calls ‘development,’ not quantitative improvements or
‘growth.’ Daly’s interpretation of SD creates a policy agenda different than that of Sach’s by
priming the transformation of a tax code to galvanize the allocation of resources based on the
notion that the economy is part of a larger ecosystem. While Sach’s The Age of Sustainable
Development also argues for such, its primary focus is on the broader implementation of the
SDGs. This distinction is an important one. Environmental sustainability has, thus, been
integrated in the development discourse through two different approaches.15
Another topic initially understated by the development discourse, culture has been given
more importance recently. While the Universal Declaration of Human Rights vowed, “everyone
had the right to participate in the cultural life of their community,” economists discounted the
role of culture in development for several decades (Streeten 2006).16 Reviewing over 50
treatments of culture in economics in a panoramic analysis, Eiman Zein-Elabdin (2016)
demonstrates that from the classical development economists, culture was firstly deemed as inter
alia, a ‘negative,’ a ‘barrier,’ or an ‘impediment’ to growth. Thus, many approaches to
economics have imposed implicit interpretations of the role of culture in development. More
recently, culture has been explicitly considered in the development discourse. The 2004 Human
Development Report, for example, revolved around the topic of Cultural Liberty in Today’s
Diverse World, indicating that culture has gained more space in the development discourse

Daly writes that “the biosphere is finite, nongrowing, closed (except for the constant input of solar energy) and
constrained by the laws of termodynamics” (Daly 2015, 102). Therefore, according to Daly’s argument, there is a
limit to how much the economy, which is a subset of a larger ecosystem, can grow. In that regard, “sustainable
development is a cultural adaptation made by a society as it becomes aware of the emerging necessity of nongrowth” (Daly 1993, 268). For more on the limits to growh literature, see chapter 10 in Todaro and Smith (2012) and
UNDP (2011).
16
Bolin (1984) epitomizes how institutional economics considers culture, as this school of thought has given more
attention to culture. See also Streeten (2006) in The Handbook of the Economics of Art and Culture for further
sources on culture and development. Zein-Elabdin (2016) engages with the panoramic methodological approach to
examine the intersections between culture and development in the Neoclassical, Institutional, Marxian, and Feminist
traditions.
15
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(UNDP 2004), although the disciplinary shield of economics is far from being fully engage with
culture analysis (Zein-Elabdin 2016). In sum, the field of culture and development has gained
attention recently, with economists in different schools integrating the two areas.
A holistic criticism of development economics has taken place through the postdevelopment perspective that emerged in the 1990s.17 In the thought-provoking Development
Dictionary: A Guide to Knowledge as Power, Wolfgang Sachs (1992) asserts that Development,
as set by the 1949 inaugural speech of President Harry S. Truman, was inherently political and
normative, imposing values and an extensive normative economic agenda on the so called ‘poor’
nations. Likewise, the Colombian Anthropologist Arturo Escobar (2011 [1995]) questions how
the process of international development and industrialization was transformed into a mechanism
of control similar to the colonial experience that colonies went through.18
Moreover, criticism to the development imperative has emerged from postcolonial
studies. In Postcolonialism meets Economics, Zein-Elabdin and S. Charusheela (2004) unfold the
perspective of a postcolonial ‘other’ in economics by proposing a ‘non-modernist approach’ that
is both counter-disciplinary, panoramic, catachrestic, and self-critical.19 Postcolonial critique
points out how economics as a discipline is ‘comfortable with’ and has ‘authorized’ the cultural
hegemony of modern Western European thought over the set of ‘subaltern nations,’ that were
colonized by Europe between the sixteenth and twentieth centuries.

17

In the 1980s and 1990s, the discourse of development experienced yet another shift within contemporary
neoclassical development economics. The Washington Consensus urged ‘developing’ nations to implement a set of
economic actions known as neoliberal policies (Chasteen 2014).
18
It should be noted that in his book, Escobar utilizes Foucault’s discourse analysis to deconstruct the development
project and identify the process through which the development of North America and Europe became the standard
measure of development for other regions. Edward Said’s (1996) work on Orientalism is important, too, in his
analysis (see Naz 2006).
19
Postcolonial theory first emerged in literary criticism and made meaningful contributions to several areas of
expertise, ranging from Anthropology to Feminism, and it has more recently penetrated the field of economics.
Three writers, namely Edward Said, Gayatri Spivak, and Homi Bhabha, are the main pioneering contributors to the
field (Zein-Elabdin and Charusheela 2004; Zein-Elabdin 2009).
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So far, the Amazon rainforest has been underrepresented in the development discourse,
even though the theories proposed by the scholars in the field of development economics impact
the material lives of the people who live in the region (see section III: Amazonia, A Historical
Background).20 The economists who have studied and theorized development in the Amazon
rainforest have concentrated on either its economic history (Santos 1980; Feitosa and Saes 2013),
deforestation (Prates and Bacha 2011), or income growth (Silva et al 2011). Meanwhile, a more
recent approach has targeted environmental and economic local governance by studying the
intersections of institutions and ecology in the development process (Hall 2004, 2006; Souza
2014). Still, there is no critique of the human development paradigm utilizing sources from the
Amazon rainforest as there is for other regions. A recent study that attempts to broaden the HD
paradigm in the context of Central America, although research in Southeast Asia shows the
importance and potential fruitfulness of this type of work (Andam et al 2010). In that regard, this
thesis brings the Amazon rainforest and its people, in an allusion to the 1990 UNDP Report on
HD, into the development discourse and the development debate from a nuanced perspective, by
questioning the project of HD. To do so, the thesis relies more heavily on the post-development
criticism and postcolonial criticism of development, along with concepts from the school of
Ecological Economics.

In my view, to use the concepts from dependency theory to refer to the Amazon rainforest a ‘peripheral’ region as
reflective of the apparent dependency it withholds with Brazil’s industrialized South-East is not accurate. See Prates
and Bacha (2011) for an example of historical analysis of the process of development in the region since
colonization. In this thesis, I attempt not to apply the dualistic division of Brazil as having ‘central’ reigon and a
‘peripheral’ one as such divisions erase the hybrid fluidity and ambivalent state of the people living in Amazonia.
See also Chasteen (2014).
20
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B. The Measurement of Development
a) Gross National Product – the genesis of measurement
Gross National Product (GNP) is based on the market value of goods and services, and
only the final product or service generated by the factors of production of a country – labor,
capital, land – are considered.21 Sir Williams Petty construction utilized both the income method,
and the expenditure method (Peet and Hartwick 2009). The former sums up income (wages) and
other earnings, interest income, rental income, amd profits (dividends) by the nation’s citizens,
while the latter measures the amount spent or paid on all goods and services during one year.22
The urgent interest in national accounts emerged during the 1930s. In response to the
Great Depression, the United States President Franklin D. Roosevelt implemented a series of
domestic policies (1933-1938). The New Deal emblem became the three Rs “relief, recovery,
and reform” which refers to the relief for the unemployed and the poor, recovery of the economy
to normal levels, and reform of the system to prevent a new depression (Fishback 2010). For
FDR’s policies, the use of national accounts was fundamental. With the Depression and for other
reasons that will be outlined next, the President needed to know how much the economy was
producing in order to know how the government could and should act.
Vital for the construction of national accounts were the contributions of Simon Kuznets,
John Maynard Keynes, and Richard Stone. Kuznets (1901-1985) dedicated much of his lifetime

The technical concepts for national accounts go as far back as 1676, when Sir William Petty’s Political
Arithmetyck, published posthumously in 1691, provided the ground for the measurement of the gross national
product (GNP) (Sen, Muellbauer, et al. 1987).
22
It should be acknowledged that there has also been a longer history of attempting to account for environmental
damage in a comprehensive accounting of GDP growth. This goes at least as far back as Nordhaus and Tobin
(1972). This has been named “Green GDP” for the public sector. In the private sector, there has also been growing
interest in “green accounting” – a type of accounting that factors environmental costs into the financial results of
operations. The term was first brought into common parlance by Peter Wood, an economist, in the 1980s. Each of
these measures -- "green GDP" and "green accounting" – is not as comprehensive as they could/should be, and they
could stand for a deeper critique. Nonetheless, they do represent mainstream attempts (well, somewhat mainstream,
anyway) to integrate environmental sustainability into measures of progress, development, and success (Todaro and
Smith 2012).
21
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to the elaboration and collection of data for the then little known National Bureau of Economic
Research (Karabell 2014). His contribution was decisive in reshaping economics as an empirical
science and earned him the Nobel Prize in Economics in 1971. In addition, his most-famous
‘Kuznets curves’ proposed that there would be an increase in inequality in the early stages of
economic growth, and only at an income per head of approximately $1,000 (in 1979 dollars)
would inequality fall (Fukuda-Parr and Shiva Kumar 2003). Meanwhile, Keynes provided the
public policy backing that the economy would grow if government increased aggregate
demand.23 In a nutshell, these economists were fundamental in spreading the concept that
increments in income were needed in order to experience improvements in quality of life.
With the end of World War II and the creation of the UN, international reports ranking
countries based on GNP per capita become more frequent. The Universal Declaration of Human
Rights (The United Nations General Assembly 1948), for instance, stated that it was vital to
secure political rights, and freedom of expression right to worship according to one’s faith,
amongst other things. Most importantly, the Declaration also called for economic rights that
included sufficient food, shelter, leisure, health care, and protection from unemployment, and old
age. Furthermore, as Karabell (2014, 83) states that “the UN itself was organized not just with a
General Assembly and a Security Council but also with an Economic and Social Council that
would monitor global economic activity. The goal was to protect and promote economic
security, and the Economic Council was seen as parallel to the Security Council.” This meant
that in order to track the Economic performance of different nations, the UN would publish
national account performances of different countries using the methods that economists had

23

Another important economist in this area was Stone (1913-1991). He utilized different methods of accounting
than Kuznets, making the US have dissimilar accounting metrics than the rest of the world. Karabell (2014) offers
an account of his countributions.
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developed previously. By doing so, the UN worked as an agent in the dissemination of the
understanding that mere income increment resulted in development.
In the global spread of the GDP, GNP, and other income-based indicators, the 1950s
development focus on the ‘war on poverty’ was also very influential. Fukuda-Parr & Shiva
Kumar (2003) explains that there were main justifications to see growth through income per
capita as the main performance test. One would be that below a certain previously-defined line,
people would not be able to have access to the basic needs, and that bringing all humans ‘above
the line’ should be the first priority for development practitioners. So, the term ‘war on poverty’
could be almost replaced by a ‘war on low income,’ as the public policies primarily were aimed
at creating jobs and other economic strategies that would improve wellbeing. In the process of
global indoctrination of the income-based development paradigm, other organizations also
played a key role. Notably, the World Bank and the International Monetary Fund voraciously
sought for statistics.24 The two organizations published annual and quarterly national accounts,
rankings, and income forecasts that collectively facilitated the spread of the income indicators.
The first wave of development economics measurements arrived at the Amazon
rainforest with a challenge during the second half of the twentieth century onward. Santos (1980)
highlights four challenges to estimate measurements of regional account for the region. First, the
information available is fragmented and does not represent entire areas or states within the
Amazon region. Second, the available estimates of income for the region are more qualitative
and come from letters between managers in the region to the center of Brazil. The third challenge
was one that applied for the entire Brazil that extreme currency fluctuations problematized
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The two organizations, known as the Bretton Woods Institutions, had many other goals and projects that go
beyond the scope of this research. Several authors have published about them. Helleiner (1996) presents a historical
review of the two until the 1990s. Meanwhile, Serra & Stiglitz (2008) offer a review of the development policies
that evolved from those institutions.
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research. Fourth, since a significant part of the population lived far from the state, population
estimates were not very trustworthy, further complicating the use of per capita measures.
The metrics have been refined, but the basic underlying reasoning remained the same. In
the perspective of Hicks and Streeten (1979), the underlying thinking of the GNP per head
paradigm is that an increase in the level of income per capita will automatically lead to an
increase in the quality of life of the individual, and the same premise remained until the 1980s.25
The understanding was that an increase in the amount of products and services one could
consume would automatically lead to development of that region. However, starting in the
1980s, a new type of paradigm would emerge.
b) The Human Development Revolution – the second wave
The income-based measurements of welfare increasingly faced a number of criticisms by
scholars and policymakers who called for broader assessments of development. For example, in
First Things First: Meeting Basic Human Needs in Developing Countries, Paul Streeten stated
that the basic needs strategy “is concerned with mass deprivation, a concern that has always been
at the heart of development” (1981, 9). In the meantime, a group of economists working for the
UNDP, who kept continuous conversations about the need for indicators that demonstrated not
just the economic performance of a country, tried to come up with methods to move away from
the ‘income paradigm’ (Haq 1995). In one contribution, Burki and Haq (1981), in collaboration
with Norman Hicks, Frances Stewart, Paul Streeten, Winston King, among others, identified
some of the common critiques of the World Bank lending program (1978-198), which focused
on income-based data, to organize recommendations for countries seeking financial support. In
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Hoover (1995) revisits the question of methodological challenges to economics and highlights that the subject of
economics is constructed on a ‘logical positivist vision of science’, making the subject overly based on aggregate
metrics, such as the GNP and GNI.
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all this earlier writing, the critique called for a focus on ‘basic needs,’ the exact expression
‘human development’ would not emerge until later.
Perhaps no other economist represents the concept of ‘human development’ paradigm as
well as Amartya Sen.26 In his earlier writings, the Indian economist articulated a ‘capabilities
approach,’ wherein income shall be considered a means, not an end, to the achievement of what
human beings wished to do and be (Sen, 1981). In addition, questioning income as an end to
development policies, Sen (1983) stated that “ultimately, the process of economic development
has to be concerned with what people can or cannot do” (754). Sen’s most famous volume,
Development as Freedom, summarized the capabilities approach to specific areas wherein
freedom expansion would lead to development. The dimensions were political freedom,
economic facilities, social opportunities, security, and transparency (Sen 1999). Therefore, Sen’s
main concern evolved and targeted specific aspects of the critique of development economics,
such as an emphasis of his argument on the distinction between ‘ends’ and ‘means,’ following
Streeten’s direction of study.
The official construction of a new composite index of socioeconomic performance started
through sponsorship of the UNDP in 1989. Amongst the principles guiding the new index was
the understanding that it would include only a limited number of variables “to keep it simple and
manageable” (Fukuda-Parr and Shiva Kumar 2003, 127). Initially, life expectancy was chosen as
a proxy for longevity, adult literacy and school enrollment represented knowledge, and lastly
GNP per capita adjusted for purchasing power parity (PPP) reflected the multiplicity of
economic choices. In the process of selecting the specific metrics, many were discarded. For
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It should be noted, nevertheless, that Sen himself attributes the creation of the new paradigm to Mahbub Ul Haq,
who served as a chief economic advisor at the World Bank and later on the lead author of the first UN HDR in 1990.
In the Foreword to Fukuda-Parr and Shiva Kumar’s (2003) Readings in Human Development, for instance, he writes
that Haq argued for a broader measurement of development since their college days at Cambridge. Ultimately, Sen’s
contribution was mainly theoretical while Haq articulated the political process at the UN to create the new paradigm.
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example, the data on available calorie supply did not demonstrate how food was distributed
among the population, such that hunger and satisfactory national averages could coexist.
The main contribution of the first Human Development Report (1990) was that it
provided a simple framework that could compete with the mono-dimensional income
measurements (for complete measurement, see Appendix A):
3

HDI = √ H x E x I
Where H stands for life expectancy, E refers to adult literacy and school enrollment, and I is the
GNP per capita of the country. The report also stressed that “development is much more than just
the expansion of income and wealth” (UNDP 1990, 10). Moreover, it emphasized that human
development meant “the process of enlarging people’s choices.” The number of such choices
was, in principle, allowed to be infinite and change over time. Based on this framework, the
report constructed the HDI for each country.
However, creating a composite index required standardized methods that comprised
economic and social choices revealed to be challenging. The method chosen was selecting
maximum and minimum observed values for each variable, which were then transformed to a
scale between 0 and 1. Each country would fall somewhere in between the ranking. Thus, the
methodological breakthrough was to measure actual progress in each indicator relative to a
‘desirable goal.’ This only partially solved the problem of constructing separate measures for
social and economic progress because the separate measures missed the synergy between the two
spheres. For example, Physical Quality of Life Index failed to demonstrate how the social
progress of a nation was not matched by positive social performance (Fukuda-Parr and Shiva
Kumar 2003).
The HD Reports galvanized a wave of new public policy initiatives and measurement
tools across the globe. Building on the HDI concept, Lukas Shrott, Martin Gachter, and
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Engelbert Theurl (2012) created a regional development index for Austria, pointing out that the
heterogeneity of socioeconomic indices at a sub-national level, in provinces and districts, has to
be taken into account in the development debate. Meanwhile, using a cross-national approach,
Iñaki Permanyer et al. (2015) calculated a ‘municipal’ development index for 13 countries in the
African continent by using microdata available through the International Integrated Census
Microdata.27 Perhaps most persistently, the Brazilian federal government, started to calculate the
Municipal Human Development Index for the 5,570 municipalities (UNDP 2013). The work is
conducted collectively by the United Nations Development Programme regional office and the
Brazilian Institute for Applied Economic Research.
Because of the new wave of public policy, the HD Reports and Sen’s ‘capabilities’
approach expanded from a debate between a few organizations to having implications on a
global scale. As the economists Karabell (2014) and Zein-Elabdin and Charuscheela (2004) point
out, economic indicators impact the material life of individuals by making individuals
understand the world through these indicators. For example, mass media outlets, and I use the
example of the New York Times, also highlighted the creation of the new index, and in the
process made the general public aware that increments in income were not leading to a higher
quality of life, as defenders of GNP increase argued (Crossette 1990). In other words, the
creation of the HDI influenced not only a number of third sector institutions and the government;
it affected lives. This point is important to emphasize because it reminds us to see the HDI as
more than a mere numeric value.
In 2010, the UNDP initiated the calculation and publication of a ‘new’ HDI in response
to criticism from policymakers and researchers alike that the previous one was not portraying the
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It should be noted that in both accounts, the researchers recognize some of the limitations of calculating HDI at
the subnational level. One of the recognitions is that census data is still limited for more isolated areas (Shrott,
Gachter, and Theurl 2012; Permanyer 2015). Of course, this is a general problem with the HD paradigm, even at the
national level.
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best reality possible. While the new index was still based on the income level, education, and
health of individuals, and it still focused on a country-level assessment of ‘human development,’
it delivered several changes and improvements. Todaro and Smith (2012) highlight the following
changes in the index. First, GNI replaced GDP, so that trade and remittances flows would be
included in the new measurement. Second, the education index included the average actual
attainment for the population and expected years of schooling for children and adolescents, and
as a result, literacy and school enrollment were dropped. Third, the maximum and minimum
values were adjusted, expanding the index range at each end. Fourth, instead of using simple
logarithm, the new index used natural log (ln). Fifth, a geometric mean was used. The new index
responded to some criticisms of the HD paradigm, but not all of them. In my study of the
Amazon, I use a modified HDI formula based on Brazil’s municipal level HDI. Both are based
on the HDI.
c) Sustainable Development and Other Measurements – the third wave of ‘development’
In the 1990s, scholars dissatisfied with the HD paradigm began to publish alternative
measurements of socio-economic well-being.28 On the one side, sustainability, which was
neglected in the HD paradigm gained more attention in the development discourse. On the other
side, the concept of social capital has been utilized in different arguments to question traditional
development propositions.
The notion of ‘sustainable development’ (SD) has become a potential alternative
paradigm for HD approach, but it has not gained as much momentum even with the

Due to the scope of my thesis, I will leave aside the discussion of the literature on ‘development and happiness.’ It
should be noted, however, that starting with Richard A. Easterlin’s paper (1974), there has been significant debate
about the use of ‘happiness’ as a means to evaluate the development of a country. In 2012, the ‘development and
happiness’ proponents have created the annual World Happiness Reports, which are published by the UN office in
Rome. Additionally, March 20th has been selected as the ‘World Happiness Day’ (Sachs, Becchetti, & Annett, 2016;
for complete list of the reports, see http://worldhappiness.report/).
28
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implementation of the UN Sustainable Development Goals (SDGs).29 Gustavo Esteva states in
mainstream thinking, SD has been interpreted as a “strategy for sustaining development” (Sachs
1992, 13). Thus, one of the reasons that sustainability requires different methods is that the
concept will be reclaimed from the most conventional interpretation. In addition, one of the
challenges that the MDGs presented was that they would cost $50 billion per year to be
implemented worldwide between 2005 and 2015 (Chasten 2014). The SDGs, which are the UN
Agenda on development between 2015 and 2030, state that it is necessary to support specific
methods to assess the improvements, but the report does not specify how to coordinate different
countries to obtain these measurements (J. D. Sachs 2014, J. D. Sachs 2015). In the meantime,
there are also approaches that are not designed directly within the development discourse, as is
the case of the ecological footprint. The ecological footprint measurement designed by a group
of natural scientists and third sector representatives, has been compared with the environmental
sustainability index, which is executed by the World Economic Forum (Siche, et al. 2008).
Hence, much work has to be done in order to come to agreement about the specific metrics that
will be used for the assessment of ‘sustainable development.’
Others have integrated sustainability in the conventional Human Development Index.
Peeters, Dirix and Sterckx (2013) argued that the human development and capabilities approach
needed “to be conceptualized as triadic relations between an agent, constraints and possible
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The SDGs are the result of a long history of the UN Agenda on the environment and development. The
environment gained momentum in the UN Agenda especially starting in 1972, with the UN Conference on the
Human Environment in Stockholm, and in 1983 with the UN General Assembly that established an independent
sub-organization to design the long-term UN Agenda on the environment and development. The Brundtland Report
Our Common Future provided a first definition in 1987. Later, in 1992, the UN Conference on Sustainable
Development in Rio drafted the initial idea of the SDGs, by writing the document ‘Agenda 21.’ In the meantime, the
Millennium Development Goals (MDGs) were being designed, and these were later implemented as the UN Agenda
for development between 2000 and 2015. Johannesburg in 2002 held the World Summit on Sustainable
Development producing a number of soft law mechanisms. Lastly, Rio held in 2012 the Rio+20 conference which
drafted the content for the SDGs. From the MDGs’ onset, there has been a lot of criticism about the goals. One
example is the high cost of implementing all the policies, especially in the context of the financial crisis of 2008. In
addition, although the MDGs placed so much emphasis on fighting ‘world hunger,’ it remains being a problem
worldwide (Chasek 2014).
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functionings” (61). They stated that the only way to achieve ‘true human development’ is to
include a consideration of environmental sustainability in the discussion, specifically of climate
change. The Human Development Report of 2011, Sustainability and Equity: A Better Future for
All, shows how environmental growth is closely connected with equity, and in this process, the
argument becomes closely connected with the literature on limits to growth (UNDP 2011).30
Local culture also gains some importance as “the values and beliefs that shape people’s
relationship with their natural environment are central to environmental sustainability, as are
accumulated traditional knowledge and community practices of environmental management”
(UNDP 2011, 74). Hence, while some researchers have articulated that sustainable development
should be constructed as a separate paradigm from the HD approach, others have highlighted that
environmental sustainability is fundamental to achieve human development.
Another potential alternative for the HD paradigm is the concept of ‘social capital,’ a
concept that has been utilized differently in the development discourse. In one of the earlier
papers to introduce social capital in the development discourse, Knack and Keefer (1997) write
that social capital refers to the economic benefits accruing from community tightness and
communal trust. They state, for instance, that “trusting societies not only have stronger
incentives to innovate and to accumulate physical capital, but are also likely to have higher
returns to accumulation of human capital” (1253). The Latin American scholars, Alejandro
Portes and Patricia Landolt (2000) have used social capital losses to criticize the implementation
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The HDR points to several links between sustainability and equity. For example, the report states that low air
quality and climate change damage the health of citizens, hence lowering the longevity aspect of the HDI. The
equity dimension is linked to this because the report explains that low-income citizens are more severely affected by
climate change. In addition, household-level environmental deprivations limit human choices by also causing health
problems (UNDP 2011). For another analysis of the ‘sustainable human development approach’ specifically
critiquing Amartya Sen’s lack of engagement with the concept of environmental sustainability, see Pelenc et al.
(2013).
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of neoliberal policies because they devalued national currencies and caused political instability.
As a result, the idea of social capital has been utilized as a tool in the development discourse.31
Social capital is defined in different ways. On the one hand, Woolcock and Narayan
(2000), for instance, define social capital as the basic idea that “a person’s family, friends, and
associates constitute an important asset, one that can be called on in a crisis, enjoyed for its own
sake, and leveraged for material gain […] Those communities endowed with a diverse stock of
social networks and civic organizations are in a stronger position to confront poverty and
vulnerability” (226). This definition is limited because it may easily romanticize a certain kind of
envisioned community. On the other hand, another group of researchers, such as Samuel Bowles
and Herbert Gintis (2002), explain that the concept of social capital refers to the level of trust one
may have in his or her community. In that regard, the emphasis of the analysis of ‘social capital’
shifts from the analysis of a safety net to one of trustfulness. Lastly, Francis Fukuyama (1999)
questions the validity of gains from social capital because in his view the implications of
‘stronger social capital’ would lead to a negative net loss for the ‘modern society.’ However, a
general trend among these authors is the understanding of social capital as a communal
production, which requires only a small number of people to be formed with a specific group
identity. A final vital commentary about social capital is its importance to averting the ‘tragedy
of the commons’ scenario, through which a free rider benefits from the public asset for selfinterest (Hardin 1968). In sum, the debate about the most accurate definition of social capital
have been many.

The thinking about the concept of ‘social capital’ goes back to the 1910s in the United States but the term was
officially introduced in the development economics discourse in 1977 in a paper by Glenn Loury titled “A Dynamic
theory of Racial Income Differences” (Knack and Keefer 1997). However, the term only picked up momentum in
the academic medium in the 1990s because of many contributions from sociologists in particular. To this day,
economics has had a more limited analysis of the role of social capital (Coleman 1988). See also Fine and Lapvitsas
(2004) for a discussion of the term applied to the post-Washington Consensus development agenda.
31
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The Amazon rainforest remains underrepresented in the literature and methodologies of
measurements of development. Santos (1980), one of the earliest contributors in this field, offers
an analysis of the challenges in collecting data in the forest. However, the researches on
measurements of development in the Amazon has centered on the issue of deforestation (Barbosa
2000) and (Silva et al 2011) approaches to environmental governance (Zarin, et al. 2004).
Consequently, ‘sustainable local management’ (Souza 2014) and, more specifically, the role of
traditional local knowledge in development have to be further researched. A historical overview
of the rainforest provides a starting point to understand development in the region.
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III. Methods and Field Research
A. Amazonia: A Historical Background
The colonization of the Amazon region occurred in a different time than the rest of
Brazil. While the Brazilian coastline was heavily explored in the dawn of the sixteenth century,
the Amazon region remained almost without encounters with European civilization for much
longer. The City of Belem, for instance, which is the first urban center in the Amazon, was
founded by the Kingdom of Portugal only in 1616 (Appendix D; Figure 1). Furthermore, not
until the early-1800s did major colonization, spearheaded by Christian expeditions, begin to
move onward from the Amazon River delta (Cleary 2001). Missionary orders, especially Jesuits
and Franciscans, competed with a small group of European settlers and entrepreneurs over
indigenous labor. In the meantime, in the South of Brazil a mass of settlers started to come in
(Silva, Junior and Diniz 2011). Still, it was not until the late nineteenth century that the Amazon
experienced significant influx.
There were several reasons, at varied geographical levels, for the first migration process
into the Amazon occurred in the late XIX century. First, following the commodity export boom
that dominated Latin America during the third quarter of the nineteenth century, the Amazon
provided a productive coastal soil and an inland rich in Drogas do Sertão,32 such as cinnamon
and cloves, which were in high demand in Portugal and the European superpowers (Prates and
Bacha 2011). So, the local characteristics of the region influenced the migration, but there were
also regional factors shaping the migration. For example, a dry season between 1887 and 1890 in
the Nordeste,33 forced the Brazilian Federal Government to stimulate northeasterners to move to
other regions (Appendix C; Figure 2). The strategy chosen by the Brazilian Government was to

32
33

Spices or literarily ‘drugs’ from the Northeast of Brazil, an arid region. These are a mixture of spices.
Northeastern arid region in Brazil, which was colonized earlier.
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send labor to the Amazon region, seen as unpopulated, ‘unlabored’ land (Furtado 1991). In sum,
a combination of local characteristics and regional strategies influenced the migratory process.
Besides local and regional aspects shaping migration, an external factor making people
migrate was the first rubber cycle in 1870-1919.34 Because of technological breakthroughs, such
as Charles Goodyear’s discovery of a way to harden latex without destroying its resistance to
water, rubber could finally be transformed into a commodity (Santos 1980). In the international
markets, the demand for rubber had increased rapidly starting in the mid-nineteenth century until
the end of World War I, such that until 1910 the Amazon was responsible for roughly 100% of
the world’s supply of latex (Santos 1980; Chasteen 2014). Together, local, regional, and external
factors created a change in mindset about the Amazon. The forest was no longer seen as the area
to be avoided at all costs. Instead, the creation of the rubber commodity showed that the region
could be ‘productive’ and that the unworked soil could be utilized. Such change in mindset
transcends set geographical boundaries.
The native Brazilians were one of the first victims of the colonization process. It is
estimated that 7 million native indigenous people lived in the Amazon before the encounters with
the European colonizers (Folha de SP article). Many were decimated by disease, but the rubber
cycle also played a key effect on the dissemination of indigenous groups (Chasteen 2014). In
fact, a common practice with the establishment of new settlements along river basins was to
expell indigenous communities from the area. Seringalistas, who were the owners of the land
according to purchases, would pay for a group of men to lead ‘runnings’ of the Indians
(Rodrigues 2007; Cleary 1993). In these practices, the huts and living communities of the natives
would be set to fire sending them away from the landlord’s property, and women and children
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Following the main convention, when I write about the first rubber cycle, I will be referring to the period between
1870 – 1919, whereas the second rubber cycle refers to 1939 – 1945. Other authors, however, refer to one main
cycle with fluctuations (for the distinction, see Cleary 2001).
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would often be enslaved. This aggressive tactic against the indigenous people is only one side of
the story.
Latex extraction would not be possible without abundant labor. During the time of the
rubber cycles, the migration process, which made thousands of men migrate from the Northeast
to the Amazon, created the figure of the Seringueiro,35 the rubber tapper. Rubber extraction
represented the primary activity for 175,800 individuals at the height of the rubber cycle (Cleary
2001). As aforementioned, these future workers sometimes fled the arid Northeast, and most
often travelled across Brazil by boat; the travelling expenses would be added up toward an initial
debt they would need to pay by working in the forest. In sum, the human factor of production,
crucial for the rubber cycle, was mostly composed of poor peasants from the Northeast.
In the meantime, the socio-economic system prevailing during both rubber cycles was
the Sistema de Aviamento. Under this system of production, the migrants who arrived in the
Amazon to become rubber tappers were sent to untouched forest plots. The landlord, or
Seringalista, also owned the means of transportation for the extracted rubber, and the resources
(food, ammunition) crucial for the rubber tapper to live in the forest (Rodrigues 2007).
According to Allegretti (2008), the system “consisted in the exchange of rubber for consumption
goods in a way that the workers remained permanently indebted; in other words, the value of the
produced rubber should be equivalent or lower than the value of the goods consumed by the
Seringueiro” (p. 43). The rubber tappers, who could live so far as several walking days into the
forest, relied on the transportation of rubber to the patron’s dock and of basic needs to the rubber
tapper’s house done by comboios, fleets of donkeys. Thus, the Aviamento system represented
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The word Seringueiro, rubber tapper, derives from seringa, or rubber tree (Havea Brasiliensis). From a linguistics
standpoint, the roots of the word demonstrate the tapper’s reliance on the rubber tree. However, Seringueiros
increasingly worked on activities other than extracting rubber. For example, they collect Brazil nuts (Bertholletia
excelsa); herd small animals, especially for subsistence; and more recently, engage in subsistence agriculture
(Castelo 2014). It should be noted that the use of the term ‘seringueiro’ is not aimed to classify or impose an identity
on the rubber tapper. In fact, there are several ways of rubber tappers (Hall 2004; Allegretti 2008).
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“not only a regime of exploitation of labor, but also a system of political domination and of
manifestation of personal power” (Martins 1995). The Seringalista controlled the tools to
propagate news between the isolated Seringal and the world beyond the river margin. Thus, he
controlled very easily the information coming in and out of his property. In addition, in the
Aviamento a party or festivity in the main property (where the landlord lived) would often be
organized by the Seringalista. In short, from working to partying, the rules and social protocols
were set by the Aviamento.
The history of the commodity export boom ends with World War I because of two
factors. On the supply side, the quantity of rubber in the market had increased significantly
because Malaysia was producing rubber, thanks to British national Henry Wickham (1846-1928)
who smuggled 70 thousand seeds of havea brasiliensis in 1876 (Dean 1987).36 In the meantime,
the demand side also presented changes as the war came to an end. Attempting to prevent the
failure of the rubber cycle, the Federal Government implemented the Rubber Defense Plan,
which promised an array of investments in transport, education, health, besides tax cuts and
changes in immigration policies (Feitosa & Saes 2013). With the end of the war, the entire
system fell apart, and Seringalistas either maintained the Seringais or sold them for bargains. In
sum, the years between the two wars represent the ‘in between’ rubber cycles.
World War II allowed for a second wave of high demand for Amazonian rubber. On the
one side, the Japanese Empire interrupted the production of rubber in Malaysia, which decreased
the world’s supply of rubber significantly (Prates & Bacha 2011). Contrarily, the Allies side,
especially with the support of the United States through a set of contracts known as the
Washington Agreements, increased the demand for rubber coming from the Amazon. The
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There are other accounts of the actual reason for the increase in supply. For a local narrative, see Rodrigues
(2007); Dean (1987) challenges the rubber seeds account as a mere bio-piracy by saying the Brazilian government
also played a role in the process. Lastly, for a complete government perspectives, refer to Feitosa & Saes’s (2013):
“The Rubber Defense Plan: between ‘developmentalism’ and policy neglect in the northern Brazil, 1900-1915.”
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Agreements called for the production of 45 tons of latex per year. Thus, the federal government
of Getúlio Vargas implemented major infrastructure in the region, creating the Batalha da
Borracha, literarily translated as Rubber Battle.
During the War, development in the Amazon exploded, both in terms of migration and
investments. In the Northeast of Brazil, the federal government continued a process of creating
agencies and policies that would support the migration into the Amazon. The Special Service of
Mobilization of Workers to the Amazon and the Rubber Credit Bank were among the many
agencies that aimed to facilitate migration to the region (Prates & Bacha 2011). The population
numbers also increased significantly. More rubber tappers, called by Vargas’s government
‘rubber soldiers’ would be enlisted to go to the Amazon from the persistently poor Northeast
(Appendix D, Figures 1 and 2).
However, with the end of the World War II and because of changing dynamics in
international trade, the rubber market and ultimately the people of the Amazon were greatly
affected. For one, the demand for rubber decreased. In addition, the Getúlio Vargas’ regime was
brought down, resulting in a new constitution that altered land use laws for Brazil. The new law,
for example, stated that smallholders living in the Amazon could purchase the land; however, the
purchased lots could not surpass 25 hectares (Prates & Bacha 2011). In other words, rubber
tappers would be ‘allowed’ to purchase small plots of land that they had inhabited. In reality,
however, due to the Sistema de Aviamento, rubber tappers could not afford the land. So far, the
rubber cycle and the processes and patterns shaping it defined the discourse of Amazonia. As
World War II ended, however, the next layer of development strategies revolves around very
centralized policies.
Under the Military Dictatorship in Brazil (1964-1985), the Amazon region would face
centralized policies from the federal government. During this time, the military regime slogan for
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the Amazon became integrar para não entregar, “to integrate in order to not give in” (Revkin
1990). The region was seen as “a vast archipelagoes” disintegrated from the rest of the modern,
increasingly urban country (Prates & Bacha 2011). Such disintegration threatened national
security in the eyes of the coup d’état, with the increasing migration from neighboring countries
through the Brazilian borders (Becker 2001). Thus, the military government implemented the
new National Plan of Integration, which proposed to build hydropower plants, expand the
telecommunications network, and perhaps most importantly, construct the Transamazon highway
(Prates & Bacha 2011). In short, the dictatorship implemented a number of nationalistic policies
that attempted to ‘integrate’ Amazonia.
Amidst the complex history of the Brazilian Amazon, the State of Acre, located along
the borders of Brazil, Peru, and Bolivia, epitomizes much of the general history of the Amazon.
Until the start of the twentieth century, the state was part of Bolívia based on the Treaty of
Ayacucho (1867). However, with the large immigration of Brazilians into the region in the rush
for rubber, several battles occurred, including an independence movement that created the
sovereign Republic of Acre in 1900 (Hall 2004; Castelo 2014). The United States played a key
role in the process, agreeing, for instance, to support the Seringalistas group Bolivian Syndicate
in the event of a war with Brazil for the area. Ultimately, all sides agreed to sign the Petrópolis
Treaty in 1903, making Acre part of the Brazilian territory. In 1962, the ‘Acre territory’ became
the State of Acre.
The State of Acre presents both social and environmental characteristics worth studying
when questioning the HD paradigm (Appendix B, Figure 2). Historically, “Acre was the center
of a rich rubber boom that flourished as the industrial world’s appetite for rubber exploded and
thousands of men were lured into the jungle to tap latex from the rubber trees” (Revkin, 1990, p.
2). Currently, the State has approximately 805,000 inhabitants (0.4% of Brazil’s population), and
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72.56% are concentrated in urban centers (Governo do Acre 2013). From an environmental
viewpoint, the state contains massive biodiversity, ranging from diverse birds to mammals and
forest, sprawl along 88% of primary forest cover. The forested area is also vital for local
livelihoods as Brazil nut harvesting, rubber latex collection, and other non-wood forest products
aid in the income of the dwellers. According to Souza (2013, 7), from a social perspective, 56%
of the State’s territory is held by one of several types of land tenure, from indigenous to nonindigenous territories, in which “most inhabitants are forest-dependent people” (Appendix B,
Figure 2).37 These social and environmental dimensions are erased in the human development
paradigm (see section IV: Results and Data Analysis for definition of the term double erasure of
culture).
The economy of the State of Acre shows a contrasting reality to that of industrialized
Brazil, and it points out to other aspects that are erased from the HD paradigm. Agriculture
represents 28.8% of Acre’s GDP, followed by 28.6% of retail and service, 27.5% of social
services, 9.2% of public administration, and 5.9% of industrial production (Governo do Acre
2013). In contrast, Brazil’s GDP is composed of 5.5% of agriculture, 67% of the service sector,
and 27.5% of the industrial sector. The state’s GDP (R$11,567.00 per capita in 2010) is
relatively low compared to that of Brazil. Furthermore, the HDI for the state has increased from
0.650 in 1991 to 0.751 in 2010 (Governo do Acre 2013), a lower growth than the industrialized
Brazil. In sum, the small State of Acre does present some differences in terms of economic
structure compared to the industrialized Brazilian economy because of its environmental, social,
and economic characteristics.

Several authors explain the importance of the ‘extractive reserves’ for land management in the Amazon rainforest.
Hall (2004) highlights that this model was the first to challenge the conventional ‘development’ of Amazonia
proposed by the Brazilian dictatorship (1964-1986).
37
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In the State of Acre, with the help of the Catholic Church, the rubber tappers organized a
social movement that would lead to gaining rights to resource ownership. The Empates38,
wherein the rubber tappers and their families would ‘impede’ or ‘impeach’ the cutting down of
the forests inhabited by rubber tappers, best epitomize this social movement. One account of an
Empate states that:
“[a]s the Seringueiros discover that there are fellow tappers being
threatened by deforestation, they gather several communities, especially the
affected community, to organize assemblies in the middle of the forest and
decide who will be the leadership, the groups of resistance that will stand in
front of the sickles and chainsaws in a peaceful but organized manner (…)
The goal is that the empate is composed of men, women, and children. The
women always used to take on the front line, as a flag to the prevention of
the police from shooting” (Antonacci 1979).39

Thus, the Empates were a form of resistance created by the rubber tappers as they organized their
communities from within.
Not all rubber tapers stayed in the forest, however. With the decline of the rubber prices,
some Seringais gained new owners, and the number of personnel in the barracão40 as well as the
comboio diminished. Some Seringueiros moved out of their properties into areas closer to the
river margins, where it was easier to maintain subsistence agriculture and grow some animals.
Others moved into the peripheries of towns nearby, increasing the rate of urbanization in the
area. While the rate of urbanization only shifted a little from 1940 to 1950, going from 17% to
~30%, it skyrocketed between 1950 and 1980, jumping to approximately 45% (Governo do Acre
2013). In that regard, Castelo (2014), amongst other writers, point out that the developmental
goal of the military coup to ‘occupy the inhabited’ regions was controversial.

The translator Linda Rabben explains the term as “a nonviolent demonstration during which rubber tappers and
their families try to prevent hired workers from cutting down trees in the rainforest on rubber estates” (Rodrigues
2007, 165); pronounced as ‘em-pah-tays’ (Revkin 1990, 4).
39
Translation is my own.
40
The center compound of the rubber estate (for Revkin 1990).
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More specifically, the municipality of Xapuri with the leader Chico Mendes was
fundamental in the standoff (Empates) movement. Chico Mendes was, in the words of the
Gomercindo Rodrigues (2007), a longtime friend of Mendes and author of Walking in the Forest
With Chico Mendes, ‘a great warrior of the forest.’
Amongst the achievements of the Rubber Tappers movement, there was the creation of
Extractive Reserves. In addition to indigenous groups and quilombos41, who obtained their rights
to landownership with the Constitution of 1988, rubber tappers needed to acquire the right to
landownership through different legal instruments and public policy (Allegretti, 2008). In a
nutshell, the reserves are land areas owned by the Federal Government of Brazil wherein rubber
tappers can live and extract a small amount of resources from the forest. The tappers have to
renew their short-term holdings of the land plot, and they can lose it if the government finds out,
for example, large levels of deforestation in the area. One of the reasons for the success of the
Extractive Reserves is that it was an idea created by the community. Rodrigues notes that the
rubber tappers dedicated their time and effort in the construction of the concept behind the
extractive reserves, not necessarily the name (personal communications 2015). So, in order to
create the Extractive Reserves, the Seringueiros engaged in a series of standoffs against ranchers
and loggers.
The tappers occupy a special place in the social movements in Brazil, they cannot be
characterized as peasantry union movements – since they are fighting for a claim over the
forestry resources, not the land necessarily. Furthermore, they cannot be compared to the
traditional environmental movements in Brazil because, while the Seringueiro protected the
natural environment as a factor of production of them, the ‘environmentalists’ held on to an
abstract perception of nature (Allegretti 2008). Lastly, rubber tappers did not identify themselves

41

Communities formed by men and women of African origin who resisted slavery in Brazil.
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with a class, but rather with a profession, which problematizes their comparison to the
conventional labor union movements in Brazil. Such processes should not be taken for granted
when current level of development in the region is studied.
B. Field Work
Field data was collected during the months of December of 2015 and January of 2016 at
an extractive reserve in the Western side of the Brazilian Amazon. The Seringal Cachoeira
community (Appendix B, Figure 2) was created in the late 1980s as part of a bigger project in
Acre State that concentrates families that have been rubber tappers (Medeiros et al. 2012).
According to Schmink et al (2007), 87 families were ‘placed’ in the Cachoeira region during the
time of the creation of the extractive reserves. Currently, 75 families reside in the community
(Stone-Jovicich et al 2007). Each family lives in a property of roughly 400 hectares, but because
they live in an extractive reserve, they can only deforest 10% of their total property area
(Governo do Acre, 2010).42
The area of the Seringal Cachoeira reserve is equivalent to 24,898.20 hectares of land,
and it is located about 38 km (~23 miles) south from the downtown of Xapuri (Appendix B,
Figure 2, Area D). To have access to the Seringal Cachoeira, it is necessary to drive to the
Federal road BR-317, reaching the “Ramal do Cachoeira,” or Cachoeira’s main unpaved road.
Inside of the extractive reserve, there is a community center, located 17 km inward, used for
meetings and festivities (Estevão 2014). The area is known as fazendinha (little farm; Appendix
B, Figure 3).

42

The explanation for the 10% of deforested land is that the denuded area is used for subsistence agriculture. Within
the 10% of deforested land, there are limits to the amount of land that can be used for cattle ranching, which is
another governmental strategy to keep cattle farming out of the extractive reserves (Hoelle 2015).
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a) Field Interviews
For this research, 32 families who represent approximately 42% of the population in the
Seringal Cachoeira extractive reserve were interviewed (for questionnaire, see Appendix E). In
total, the families had 142 individuals, 45.5% of whom were women and 54.5% were men
(Appendix C; Figure 1). Besides the general information section, the questionnaire was divided
into five sections, with questions on income, education, health, community capital, and
sustainability, totalizing 39 questions. The interviews were collected in a quasi-random manner
with the logistic support of a local representative who helped the interviewer to travel in the
community. Difficult geographical accessibility and unstable weather prevented the selection
process from being completely random.43 Usually the eldest in the house responded to the
questions. This person could be male or female. The interview process was not interrupted in any
instance, and the sample collection was only stopped in case of rain.
To develop the questionnaire, I drew from several sources. For the dimensions included
in the calculation of the Municipal Human Development Index, the questions followed the
UNDP method (UNDP 2013). Questions for income were formulated so that income levels could
be compared to previous research. The specific questions asked about primary income (Q2.1),
average annual income (Q2.2), governmental transfer programs (Q2.3 – 2.5), family members
working outside the community (Q2.6 – 2.8), and other sources of income (Q2.9). Some of the
questions about income sources were drawn from the Mexican Family Life Survey.44 For
education, the questions followed the standard procedure used by the Brazilian Demographic
Census, which is used by the MHDI, so that the interviews can be easily compared to the MHDI.
Specifically, actual years of schooling (Q3.1) and expected years of schooling (Q3.2) were
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See section V: Conclusion for discussion on how future study design may tackle the problem of random selection.
The Mexican Family Life Survey (MxFLS) is a longitudinal, multi-thematic survey representative of the Mexican
population at the national, urban, rural and regional level (from http://www.ennvih-mxfls.org/index.html).
44
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tracked for comparison with the MHDI. When asking about years of schooling, the gender and
age of each individual in the household were also noted.
Although not used in the calculation of the HSDI, the questionnaire also reports on the
level of development in the community with respect to health. In this section, questions
registered the quality of the health system in the Seringal Cachoeira community, such as the
origin of potable water (Q4.1), water treatment methods (Q4.2), the system of used water
disposal (Q4.3), the disposal of sewage (Q4.4), and the estimated distance from the nearest
health center (Q4.5).
Furthermore, the questionnaire inquired about various qualitative dimensions of life:
formal education and ‘traditional local knowledge,’ healthcare facilities and the extent of
reliance on ‘traditional medicine,’ community relations and cohesion, and ecological
sustainability. In the education section of the interview, respondents were asked about the
number of schools in the area (Q3.3), access to education (Q3.4), and traditional knowledge
(Q3.5). The health section has a number of questions that identify the uses of traditional
medicine (Q4.6 – 4.7), the manner in which they are used (Q4.8), the number of health clinics in
the area (4.9), and the most often used traditional medicine (4.10). For the community and
sustainability sections, questions were designed in a manner that makes them comparable to
previous surveys. Drawing from Façanha (2014), several questions inquire about the level of
trust between individuals in order to measure the community capital of Seringal Cachoeira (Q5.1
– 5.4). The access to electricity in the region (Q6.1 – 6.2), number of rooms in the house (Q6.3),
and knowledge of the term sustainable development (Q6.4 – 6.5) were also reported (Hoelle
2015).
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b) Human Development Calculations
Human Development Index Dimensions
By using information from the questionnaires, I calculated several variables presented in
the Atlas on Human Development Index for Xapuri (UNDP 2013). Furthermore, the Human
Sustainable Development Index (HSDI) was calculated by utilizing the primary field data (see
Appendix A for extensive an explanation of calculations).
Education Index
For the knowledge dimension of the HSDI, I calculated the level of education attainment
of the members of the families I interviewed as well as the expected amount of education as
responded the interviewees. Contrarily to the MHDI, which only adds the observational units for
people of certain age groups (see Appendix A, Part C for extensive explanation), I have tracked
observations for people of all ages to employ my entire dataset. All individuals between 6 and 18
years of age were enrolled in school for the 142 individuals interviewed. Thus, the method of
calculation of this portion of the new index includes fewer factors than the MHDI. I propose to
calculate:
𝑎

𝑥1 = 100
𝑏

𝑥2 = 100

a = the number of adults (+25 years) with primary education
b = the percentage of the youth (between 6 and 25) enrolled in school.

Longevity Index
The health dimension measures longevity, or life expectancy at birth. The same
calculation was used in both the MHDI and the HSDI. I have assumed that the rate of increase of
longevity between 2010 and 2015 did not change drastically from the annual 4% increase that
occurred between 2000 and 2010. To calculate the Longevity Index, I used predictions based on
the Ministry of Health database for Xapuri (UNDP 2013; DATASUS 2016).
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Income Index
The Income Index used for HSDI includes more sources of income, and a clearer
estimate of the non-timber forest products in the income for the community. General per capita
income earnings include salaries received monthly as well as estimated income from rubber
tapping, Brazil-nut harvesting, subsistence ranching and agriculture, and other extractive
activities. Other non-registered economic activities, such as self-employment undertakings, were
also included. For example, one female interviewee was a hairdresser and estimated her monthly
income for that activity. Another interviewee mentioned that he grew hens that would ultimately
be sold, in which case the income transfer would not be registered in the UN HDI. These
activities are often not considered part of the traditional income dimension in HDI as they are not
recorded types of income. The final income measurement also includes government transfers like
Bolsa Família, Bolsa Verde, retirement funds and pensions, etc. In sum, the income sources
included in this calculation are broader than that of the traditional MHDI.45
c) The Erased Dimensions of Human Development
Beyond the standard dimensions of the Human Development Index, namely education,
longevity, and income, three specific dimensions not included in from the Human Development
Reports are also analyzed in this thesis.
Traditional Ecological Knowledge
‘Traditional ecological knowledge’ (TEK) refers to a combination of the stories, folktale
telling, and local knowledge and the medicinal expertise which has been accumulated by the
community and passed on from generation to generation (Hall 2006). In 1993, Berkes defined
TEK as “a cumulative body of knowledge and beliefs, handed down through generations by
cultural transmission, about the relationship of living beings (including humans) with one
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Approximately BR$400 to BR$500 given in four payments to smallholders of land who maintain 90% of the
natural cover in the land they have legal tenure for use.
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another and with their environment” (ibid, 3). However, since then the research on TEK has
primed on integrating TEK with conventional scientific research practices, particularly for
medicinal purposes (Raymond et al. 2010). In contrast, I propose to represent a more holistic
interpretation of TEK by also considering traditional forms of transmitting knowledge through
family- and community-based teaching practices, which occur through folktale telling. In rubber
tapping communities as in Seringal Cachoeira (Hoelle 2015), the use of the term TEK makes an
important contribution as the families are dependent on the ecological knowledge they transfer.46
To measure the level of TEK in Seringal Cachoeira, I included specific questions in the
education and health sections of the questionnaire. First, the education section of the
questionnaire included questions about access to education in the community and about the use
of folklore, e.g., folktale telling, as a mechanism to pass on TEK (Hall 2006). Furthermore, TEK
is also captured in the health section of the questionnaire (Appendix E; section III). In it, TEK is
manifested in the use of traditional local medicine. Traditional local medicine refers to an
extensive list, including the use one or more roots, herbs, leaves, barks, to make teas, syrups,
broths, among other things (Berkes 1993; Stone 2003). The questions report the treatment
methods used in the area, the use of ‘traditional’ or forest medicine, and the access to health
centers. Lastly, I also comment on other aspects of the health section of the questionnaire that
relate to sanitation.
Community capital
The community capital erased dimension was investigated by using four questions that
assess the level of trust in the community, which is sometimes also referred to as ‘community
tightness’ (Appendix E; Part V; Façanha 2014). The first question asks if the interviewees would

One specific Portuguese term that relates to TEK is ‘Literatura de Cordel.’ This type of tale-telling involves
family tales, legends, moral tales, folklore and other types of experienced knowledge passed on from generation to
generation. In the context of the rubber tapping communities in the Amazon, the tales often refer to the rainforest,
animals, and occurrences related to them. See Hoelle 2015 for explanation of group identity of rubber tappers.
46
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not trust others regarding lending and borrowing money (Q 5.1). In the meantime, the three other
questions inquire if the interviewees perceived a change in the level of trust in the community (Q
5.2), help one another, the frequency in which people in the community help one another (Q 5.3),
and the likelihood of cooperation in the community in case a problem emerges (Q 5.4).
I used a series of Pearson and Spearman correlation tests to evaluate the homogeneity
between the responses for the four questions aforementioned. With the correlation tests, it was
possible to develop a pairwise correlation matrix between the four trust variables. The p-values
for the various pair-wise correlation tests are also reported. By doing so, I quantify the level of
community capital in the Seringal Cachoeira community.
Sustainability
The section on sustainability aimed to investigate the use of electricity in the community
and the level to which the local community is familiar with the term ‘sustainable development’
(Appendix E; Section VI).47 In terms of electricity, the section includes two questions about the
access to electricity in the area (Q6.1), the electricity source (Q6.2). I also asked the number of
bedrooms in the household in this section, as I was interested in seeing if there was a relationship
between the type of energy source and number of rooms. Regarding ‘sustainable development,’
in the past the Seringal Cachoeira community has been part of a group beneficiary from a World
Bank loan of US$10 million for the strengthening of the rubber tapping market (World Bank
2016). With the questions on sustainability, my hope is to identify if the community has been
acquainted to the concept of ‘sustainable development.’

While in this paragraph I directly cite the word ‘sustainability,’ I have elaborated on other aspects of
‘sustainability’ in the other paragraphs, too. For example, TEK is very closely associated with SD.
47
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IV. Results and Data Analysis
A. Human Development Index Results
My calculated HSDI for 2015 is .771, which is higher than the MHDI for 2010 of .599
(Appendix F; Table 2). In particular, the education dimension of the 2015 HSDI (.906) is
significantly higher than the education dimension of the 2010 MHDI (.448). This difference
accounts for the largest portion of increment between the final 2010 MHDI (.599) to the final
2015 HSDI (.771). Regrettably, the lack of official data from the regional government on
Xapuri’s education outcomes for the year of 2015 prevented a direct comparison between the
MHDI and the HSDI for that year. In regards to the longevity dimension, there are two main
findings in the results. First, while the longevity dimension is the main contributor to the MHDI
of Xapuri, it presents smaller growth rates between 1990 and 2015 (Appendix F; Table 1).
Second, the predicted change between the 2010 MHDI value (.773) and the 2015 MHDI and
HSDI result (.766) represents a slight decrease (-1%) in the longevity dimension, which opposes
the long term trend of increase in this dimension.48
Regarding the income dimension of the HSDI, the results from the questionnaire offer a
few significant results. First, the current average income per person in Seringal Cachoeira is
R$464.36 (US$132.67), which characterizes a positive (+6.6%) income gain from the 2010
MHDI income dimension. The same positive income gain occurred between 2000 and 2010
(Governo do Acre 2013). Second, the percent of the population in Seringal Cachoeira living in
extreme poverty is roughly 13% (Appendix F; Table 1). This result is smaller than the previous
reports for the population living under extreme poverty in Xapuri (UNDP 2013). Third, rubber
tapping and Brazil-nut harvesting were pointed to be the primary source of income for 56% and
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This was calculated by using data from DATASUS 2016.
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37% of the households sampled, respectively; so, combined the two NTFP are the primary
source of income for 93% of the households sampled (Appendix F; Figure 1).
B. The Erased Aspects of Human Development
Besides the HSDI calculations, there were significant qualitative results from the
interviews. Next, I outline the results for the TEK, community capital, and sustainability.
Regarding the intersection between TEK and conventional schooling, the decrease in the use of
traditional knowledge occurred at the same time as conventional education increased. Roughly
75% of the interviewees stated that there was an increase in the number of conventional schools
in Seringal Cachoeira (Appendix F; Figure 2a). Furthermore, 65% of the questionnaire
responders said they believed that the ‘access to education’ had increased in the past fourteen
years in the community (Appendix F; Figure 2b). In juxtaposition with these results, only 9% of
the interviewees said they have made use of TEK in daily, familial settings whereas 40% said
they spread TEK primarily in community meetings, and 25% said they transmitted TEK in
‘especial ceremonies’ (Appendix F; Figure 2c). In sum, while the conventional forms of
education have been noticed to be large (as shown in Appendix F; Figure 2a-b), the transmission
of TEK has mainly occurred in community meetings or special events.
Furthermore, questionnaire results on the health section (Appendix E; Section IV)
presented another significant pattern to the one above because TEK expressed through the use of
traditional medicine demonstrated high use while the number of health clinics in the region
increased. Approximately 40% of the community utilizes traditional forest medicine with some
frequency whereas 62.5% said they utilize these medicines whenever they can because ‘it is
effective faster’ (Appendix F; Figure 3a-b). In the meantime, 53% of the interviewees said that
the number of health clinics has increased in the same time period (Appendix F; Figure 3c). The
community has remained dependent on traditional medicine through clinic presence increased.
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The questionnaire results on sanitation reveal that the health dimension in the community
is much more complex than that presented by the HD paradigm, which omits sanitation. For
example, 84% of the interviewees said that they either make use of a filter or of chlorine to treat
their freshwater, and the average time to arrive to the nearest health center is about 102 minutes
for the community. Conventional electricity has been installed in 75% of the households
interviewed, while a small portion of them make use of solar panels for basic needs (Appendix F;
Table 1). However, most of the households (~95%) dispose of their sewage in a latrine or
outhouse while 68.75% said they release the water used for general purposes onto the open
ground.
Seringal Cachoeira demonstrated a high level of community capital. Preliminary
interpretation of the community capital questions demonstrated that the three trust questions
(Q5.2 – Q5.4) were all skewed to the left, with only a few outliers who held lower levels of trust
(Appendix F; Figure 4). Accordingly, the pairwise correlation tests indicate negative correlation
between Q5.1 and all the others, but positive correlation between Q5.2, Q5.3 and Q5.4
(Appendix F; Table 3).49 The p-values of the various pairwise correlations indicate that the
negative correlation between Q5.1 and each of the other trust variables (Q5.2, Q5.3, and Q5.4) is
not statistically significant, even at the 10% level (p > 0.1 in each case). However, the positive
pairwise correlation between Q5.2, Q5.3 and Q5.4 is statistically significant at the 5% level (p <
0.05 in each case).
There were a few other questionnaire results that relate to the familiarity with the notion
of sustainability as interpreted through the concept of SD. For instance, only 18.75% of
responders said that they had not heard of the term ‘sustainable development.’ Asked to describe
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It should be noted that the diagonal elements of the matrix are simply "1" because a variable is of course perfectly
correlated with itself (Appendix F; Table 3).
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the term, one interviewee said that ‘it is what we do here living in the forest and selling products
from the forest.’ Another interviewee reported that ‘the term was only for fancy people, what
they do is living.’ In sum, the questionnaire responders were often not familiar with the SD
concept, and the ones who stated that they knew the concept seemed critical of it.
C. Analysis
As pointed out by Santos (1980) and Silva, Junior, and Diniz (2011), one of the historic
challenges of conducting research in the Amazon rainforest has been taking into account
alternative sources of income. In that regard, identifying a higher income dimension in the HSDI
calculation for Seringal Cachoeira community could suggest that the income of local
communities is inaccurately captured by the UN-HDI calculation and the MHDI. Although the
development discourse has been elaborating on the criticism to the traditional measurements of
income for some time (Hicks and Streeten 1979; Sen 1981; Crossette 1990), even the more
recent attempts to review the use of income per capita measures have failed to portray income
accurately for the rain forest (Barbosa). In other words, the higher HSDI demonstrates that the
conventional HDI methodology, despite having been revisited in the past decades (UNDP 2011),
does not measure income for extractive reserves and local communities accurately.
Furthermore, my research prompts a reconsideration of targeting mere income gains in
order to ‘fight poverty.’ Andam et al (2010) articulated that in Thailand and Costa Rica, the
existence of lower incomes in ecologically-protected areas cannot be attributed to the protected
areas themselves. Rather, after considering appropriate controls, protecting the environment of
the area has a positive net impact on poverty alleviation, so that public policy targeting
ecosystem protection will itself be a tool in alleviating poverty. This implies that the goal of the
municipal government in Xapuri ought not to be primarily increasing conventional income levels
anyway. The local population may find ways to fight poverty, if environmental protection is
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guaranteed for the community. This is an important point. While my field data shows a higher
income HSDI, it should be stressed that merely increasing the level of income is not the primary
insight to be gained from this result. Instead, the higher income HSDI emphasizes that by not
including non-timber forest products and other primary products used in communities, such as
Seringal Cachoeira, the UN-HDI is showing an inaccurate picture of development for the region.
Another very important finding of this thesis was that the education HSDI for Seringal
Cachoeira increased at the same time as the transmissions of TEK decreased. As Hoelle (2015)
highlights, this type of community has customarily transmitted TEK through family groups and
networks until the 1990s.50 This finding is revealing because it demonstrates that in the active
public policy strategy of introducing more conventional schools in the community, the municipal
and state governments are also be contributing to the erasure of TEK. Accordingly, another
reason for the decrease in the ways TEK is transferred is the ‘arrival of development’ (Escobar
2011 [1995]). More specifically, with the arrival of development policies targeting
industrialization (Castelo 2014; World Bank 2016), such as the rubber processing factory –
ultimately increasing income per capita and the MHDI –, the familial structure traditionally used
to transmit TEK from one generation to the next eroded.
Ultimately, both the introduction of conventional schooling and industrializing policies
seem to have emerged from an outsider’s interpretation of development for Seringal Cachoeira,
and this may epitomize the concept of double erasure of culture. Rodrigues (2007) remind us
that the historical fight of the rubber tapper’s movement was to gain protected areas where the
tapper’s family could primarily extract NTFPs and live. I argue that introducing conventional

An anthropologist by training, Hoelle (2015) highlights that patterns of deforestation – and development – do not
only occur because of economic factors, but also take place because of cultural reasons. One of the cultural reasons
that he points out to deforestation in the Amazon is the fact that there is a transition in cultural values in the
extractive reserves, through which families that have traditions of telling folktales about the forest move on to more
‘income promising’ patterns of life.
50
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schooling and industrializing policies reflects the process of double erasure of culture as coined
by Zein-Elabdin (2004; 2016). On the one hand, the implementation of top-down conventional
schooling and industrialization reflects the “erasure of certain cultures by theorizing them as
inferior (less developed)” (ibid, 26). On the other hand, the defense of said conventional
schooling and industrialization as “sustainable development” reflects the process of “hiding from
sight, the work of cultural hegemony” (ibid, 26). Hence, my application of the term double
erasure expands the original concept, which questioned the erasure of culture from the economic
discourse, to applying it also to the actual life of the locals in Seringal Cachoeira.
The implications of the double erasure of TEK are many. First, as Berkes (1993) points
out, TEK is important “for protected areas and for conservation education. Protected areas [like
Seringal Cachoeira] may be set up so as to allow residents to continue their traditional lifestyles,
with the benefits of conservation accruing to them” (ibid, 5). In other words, loss of the
traditional knowledge in pursuit of ‘conventional’ education is likely to have implications for the
long-term conservation strategy of the extractive reserve as well as conservation education. This
result becomes surprising on account of the fact that the World Bank loans recently acquired by
the state government were justified as a way to implement ‘sustainable development’ (World
Bank 2016). As TEK is correlated with conservation education and maintenance of ecosystems,
its erasure ironically works against the very notion of ‘sustainable development’ that is used to
justify the “realistic” means to meet higher HD levels.
Second, to extend the previous point further, the loss of the TEK has also economic
outcomes for the Seringal Cachoeira community. For example, the level of poverty in the region
may not decrease as quickly, because the community has relied more on ‘city medicine,’ which
requires spending a larger portion of its income on medication (Andam et al 2010). Additionally,
as articulated by Hall (2006), “a significant portion of the population [in Amazonian
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communities like Seringal Cachoeira] is still dependent to some degree on traditional knowledge
for meeting its livelihood needs” (ibid, 329). In turn, Hall (2006) also argues that wider
ecosystem services that have been shown to impact the local, national and global economic
spheres, such as ‘biodiversity conservation, climate regulation, and watershed management,’ are
also affected by the erasure of TEK.51
Third, integrating TEK with conventional research methods, such as the HDI analysis, is
challenging. Although the HD paradigm has rejected that “[s]ome cultures are more likely to
make developmental progress than others” (UNDP 2004, 4), culture still has to be studied with
much more depth in the development discourse (Zein-Elabdin 2016). Raymond et al (2010) point
out that “little attention has been paid to how different ontological perspectives and philosophical
or epistemological perspectives influence the integration of different types of knowledge for
environmental management” (ibid, 1767). Therefore, it is reasonable to argue that the erasing of
TEK from the material life of the residents of Seringal Cachoeira has several implications, for
conservation, education, economics, and culture.
My research has also demonstrated that the community capital in Seringal Cachoeira
may be high, and this finding gives reason to believe that the community would also present a
higher level of ‘development’ if community capital was considered in the HD paradigm. In the
view of Souza (2013), the community aspect should be considered a dimension of development
because although “NTFPs play a critical role to support family livelihood and contribute to
conservation efforts, they alone are not a complete incentive for preserving local forests. As
important as forest products, collective governance revealed itself critically essential” (ibid, 15).
In other words, Souza argues that the community aspect, exemplified by the notion of collective
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The field of Ecological Economics, by theorizing the economy as part of a larger ecosystem, offers other critiques
to the erasure of the TEK concept (see Literature Review).

Storch de Oliveira -52-

governance, is also important for the goal of conservation. The community at Seringal
Cachoeira demonstrates a high level of trust and low level of distrust in one another (Appendix
F; Table 3), which according to the community capital literature would imply that they have a
high level of integration and trust (Bowles and Gintis 2002). More specifically, according to
Woolcock and Narayan (2000), high levels of this community capital benefit the residents
because they can more easily have access to land, promote mutual aid, and generally manage
risk. For one, in Seringal Cachoeira, access to land was a collective pursuit resulting of the
historical struggle of the rubber tappers for land.52
Lastly, environmental sustainability, which has stayed at the sidelines of the HD
paradigm, was integrated in my study in a number of novel ways. Despite recent publications
proposing the creation of a ‘Sustainable Human Development Index’ (Peeters and Sterckx 2013;
Pelenc et al 2013), the topic of environmental sustainability has been underrepresented in the HD
paradigm.53 This is a major problem for the paradigm and needs to be addressed in order to
critically assess development targets. In this thesis, sustainability has not been defined as the
narrow ‘sustainable development’ conceptualization (Sachs 2015). Rather, the creation of a
Human Sustainable Development Index should be the next paradigm in the development
discourse. By developing this new evaluation, my argument proposes the creation of the HSDI
interpreting sustainability not only as an environmental, but also as a social dimension of
development.

The concept of community capital goes beyond what the HD paradigm and the ‘capabilities approach’ can
demonstrate. Stewart (2013), for instance, writes about integrating the role of social competencies into the HD
paradigm by stating that they are “what social institutions can do or be” (2). By doing so, Stewart attempts to
interpret the role of social capital through the HD paradigm. This represents a classic Kuhnian example of paradigm
shift, in which during a moment of crisis for the existing paradigm due to the emergence of a new conceptualization
of the world, the paradigm tries to reinterpret the new aspect through its lenses. Many other researchers (Coleman
1988; Bowles and Gintis 2002) have shown, however, that social capital may not necessarily follow a correlation
with the extreme individualistic premises of the HD.
53
As stated in the literature review section, there
52
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V. Conclusion
In conclusion, I have argued in this thesis that the Human Development paradigm is an
inaccurate measure of development for the Amazon rainforest region. By reviewing the literature
on the development discourse and on different measures of development, I have identified that
TEK, community capital, and ultimately sustainability – which are concepts that have much
synergy – provide strong insights to the study of development in the context of Amazonia. The
HD paradigm, although presented as a promising alternative to the mono-dimensional income
per capita paradigm, is still under-representing these topics.
Besides, I traced Amazonia’s history and demonstrated, through 32 household level
interviews, which accounted for 142 individuals (42% of the locl population) in an extractive
reserve community in the Western portion of the Brazilian Amazon, that the HD paradigm does
not portray an accurate measure of development. I showed, for example, that the HSDI
calculation may be higher for the region if a more solid use of NTFPs is included in the income
dimension (Appendix F; Table 2), and I also pointed out that the community capital in the
Seringal Cachoeira community is significant (Façanha 2014; Appendix F; Table 3). In addition,
I argued that in the process of seeking to execute the HD paradigm, regional governments have
erased parts of the material life of the community that have several implications for
development, namely TEK. I also hypothesis that the process of double erasure may occur
regarding the level of community capital, and sustainability.
While this project has revealed several insights about development in Amazonia, it has
also opened the opportunity for much future work. For example, one potential path for future
work would require combining the household-level analysis that I developed with a correlation
between MHDI and municipal rates of deforestation. This would bring insights into the scholarly
debate for the creation of a ‘sustainable human development paradigm.’ Another potential future
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research idea would entail conducting the same structured interviews in other extractive reserves.
This research path would allow for interesting comparisons for the HSDI approach that I have
outlined, and it would also give the opportunity to make further comparison between the HSDI,
especially changes in TEK, and the framework on anthropological analysis proposed by Hoelle
2015.
Some of the limitations for the research were posed by the approach to choosing subjects.
In certain cases, due to rain and bad weather, some of the more remote locations could not have
been reached, which impact whether they were selected, and how does that affect the
assumptions/outputs in the results. This may affect the results (in terms of income distribution,
education level, etc.). Specifically, if the factors that limited the ability to interview (such as
geographic accessibility) are correlated with the statistics he measures (such as TEK), the sample
statistics (42% of the community’s population) may not be representative of the population.
Therefore, future research must tackle the challenge of random sampling. One possible way to
address this would be conducting the research either over a longer time period in the Summer
months – less rain –, or including distance as a factor of selection in the sampling design, so that
households that are further away are equally represented– less time needed.
In the context of the post-2015 UN Agenda, which will in part center on the Sustainable
Development Goals (SDGs) until 2030 (Sachs 2015), my research project provides new insights
about how to integrate other dimensions in the assessment of development, and may offer an
alternative perspective to critically evaluate the SDGs themselves. Chasten (2014) points out that
the critique that the Millennium Development Goals (MDGs) were too narrowed on the
economic aspect of development was partially solved by the implementation of social and
environmental goals in the SDGs. However, the challenge remains to quantify or provide
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specific metrics that can assess each of the 17 SDGs. As my research has proposed, TEK and
community capital are two useful dimensions to be considered.
I started this thesis with two quotes. In the first, the HD paradigm was acclaimed as a
report about ‘people’ and about ‘expanding the opportunities’ that people have. In the second,
the HD paradigm needed to be rescued from the HDI because the index was always too narrow
and oversimplified. As I have argued, for the people of the Amazon rainforest, the HD paradigm
does not accurately describe development, so that the said ‘rescuing’ of the concept of human
development requires the integration of their own ways of life. The erased dimensions of the HD
paradigm that I argued for, namely TEK, communal capital, and sustainability, are a start.
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Appendixes
Appendix A – HDI Calculations
A) Traditional Global HDI (The following is based on the UNDP report, 1990)
In the first Human Development Report (1990), the traditional HDI is composed in three steps.
First, one needs to define a measure of deprivation that a country (at this point, only countrylevel measurements were being conducted) suffers in the three variables, namely life expectancy
(X1), adult literacy and school enrollment (X2), and the log of real GDP per capita (X3). For each
of these, a maximum and a minimum value is determined, so that the level of deprivation of a
country will range between 0 and 1.
(𝐴𝑐𝑡𝑢𝑎𝑙 𝑥𝑖 𝑣𝑎𝑙𝑢𝑒 – 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑥𝑖 𝑣𝑎𝑙𝑢𝑒)

Ideprivation = (𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑥𝑖 𝑣𝑎𝑙𝑢𝑒−𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑥𝑖 𝑣𝑎𝑙𝑢𝑒)
The next step sums the three separated deprivation indicators by taking the average of the three:
3

Id = ∑𝑖=1 𝐼𝑑𝑒𝑝𝑟𝑖𝑣𝑎𝑡𝑖𝑜𝑛
The last step to calculate the 1990 HDI is to subtract one from the average deprivation index (Id):
(HDI)j = (1 – Id)
B) The New HDI (Based on Todaro and Smith 2012; UNDP 2010)
In the new index, mean years of schooling and expected years of schooling replaced literacy and
school enrollment rates, amongst other changes. The calculation of life expectancy was the
portion of the HDI that did not vary too much. The new measurement was as follows:
𝑙𝑖𝑓𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 𝑎𝑡 𝑏𝑖𝑟𝑡ℎ (𝑦𝑒𝑎𝑟𝑠) – 𝑚𝑖𝑛.𝑙𝑖𝑓𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 𝑎𝑡 𝑏𝑖𝑟𝑡ℎ (𝑦𝑒𝑎𝑟𝑠)

Life expectancy index (H) = max 𝑙𝑖𝑓𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 𝑎𝑡 𝑏𝑖𝑟𝑡ℎ (𝑦𝑒𝑎𝑟𝑠) – 𝑚𝑖𝑛.𝑙𝑖𝑓𝑒 𝑒𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 𝑎𝑡 𝑏𝑖𝑟𝑡ℎ (𝑦𝑒𝑎𝑟𝑠)
Meanwhile, because of the changes in the education metrics, in order to calculate the new
educational index, then, the formula needed to be split in two parts:
Mean years of schooling index (S) =

𝑚𝑒𝑎𝑛 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔 (𝑦𝑒𝑎𝑟𝑠)– 𝑚𝑖𝑛.𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔54
max. 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔 (𝑦𝑒𝑎𝑟𝑠) – 𝑚𝑖𝑛.𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔
𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔−0

Expected years of schooling index (F) = max 𝑦𝑒𝑎𝑟𝑠 𝑜𝑓 𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑠𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔−0

The next step required multiplying the two sub-indexes. The same method of subtracting 1 from
the Id should be used to subtract a minimum value from over the difference between a maximum
and minimum value. An example is as follows:

54

Usually, the minimum value used is often zero. Meanwhile, 0.951 refers to the highest educational attainment one
country could obtain based on the UNDP report of 2010.
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√𝑆 × 𝐹− 0

Education index I = 0.951−0
For the income index, the new index did not use the normal logarithm any longer. Instead, the
calculation utilized a natural log (ln). In addition, income was not based on the GDP per capita
but rather on the GNI per capita:
ln(𝑎𝑐𝑡𝑢𝑎𝑙 𝐺𝑁𝐼)− ln(𝑚𝑖𝑛𝑖𝑛𝑢𝑚 𝐺𝑁𝐼)

Income index (I) = ln(𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝐺𝑁𝐼)−ln(𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝐺𝑁𝐼)
Lastly, to calculate the new global HDI, one would simply multiply the three dimensions and
derive the cubic value of the three:
3

HDI = √ H x E x I
C) The Municipal HDI (Based on the UNDP 2013 and the Brazilian Institute for Applied
Economics IPEA)
The Municipal Human Development Index (MHDI) used here combines three dimensions –
namely longevity, income, and education. Each dimension requires a specific transformation
from the traditional indicator into the index format.
Longevity: The MHDI utilizes the life expectancy at birth, or the average number of years for a
person living in the municipality if the observed levels of mortality persist ( (UNDP 2013).55 The
process utilized to transform the indicator of life expectancy at birth (in years) to the ‘Longevity
Index’ was using the parameters of maximum and minimum value that normalize the indicator
through the formula:
(𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑣𝑎𝑙𝑢𝑒−𝑚𝑖𝑛𝑖𝑛𝑢𝑚 𝑣𝑎𝑙𝑢𝑒)

Lmunicipal = (𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒−𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒)
Where L refers to longevity. The used maximum value (85 years) and minimum value (25 years)
have been also used in past versions of the MHDI.
Income: In order to calculate the Income Index, the MHDI utilizes the formula:
Imunicipal =

[ln(𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑖𝑛𝑐𝑜𝑚𝑒) – ln(𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑣𝑎𝑙𝑢𝑒)]
[ln(𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑣𝑎𝑙𝑢𝑒) –ln(𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑣𝑎𝑙𝑢𝑒)]

Wherein the log function organizes the higher income earnings and lower income earnings. The
maximum reference value was chosen as R$4,033.00,56 which corresponds to the smallest per
capita income in the richest 10% of the residents of the Federative Unit with the highest average
in the country during the period analyzed, the Federal District. The minimum reference value
refers to R$8.00 which equals to approximately US$100 purchasing power parity; this is also the
minimum limit adopted by the Global HDI.

55

Such information, not directly obtained from the demographic census, and the precise calculation method is
available in William Brass (1968).
56
Approximately US$1000 to US$1,200 dollars in 2015 levels (wide rang results from large fluctuations in the
exchange rate between the Real and the Dollar).
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Education: The Education Index measures the adult population schooling level and the young
population schooling enrollment. The level of schooling for the adult population is measured by
the percentage of people 18 years old or older who have completed the basic education cycle
(eight years of school). In the meantime, the level of schooling for the young population is
measured in four steps: the arithmetic average of the percent of children (only 5 – 6 year old)
attending school, the percent of pre-adolescents (11 – 13) attending the final years of the basic
school cycle (eight years), the percent of adolescents (15 – 17) who completed the basic school
cycle, and the percent of young adults (18 – 20) who have completed high school. To convert the
percentages in indexes ranging from 0 to 1, the values are divided by 100. The young
population’s figures are weighted twice the amount of the old population’s calculation, as
presented in the formulas:
𝑥1 =

𝑎
100

𝑥1 = adult population education index
𝑎 = % of population with primary school
𝑥2 = young population schooling index

𝑥2 =

𝑐
𝑝
𝑡
𝑦
(100 + 100 + 100 + 100)
4

𝑐 = % of children attending school
𝑝 = % of pre-adolescents in school
𝑡 = % of teens that finished primary school
𝑦 = % of young adults that completed high

1/3

Emunicipal = (𝑥1 ∗ 𝑥2 ∗ 𝑥2 )

school

The final formula of the MHDI combines the three dimensions of the index, and it is presented
by UNDP (2013) as follows:
MHDI = 3√ L𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 x I𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙 x E𝑚𝑢𝑛𝑖𝑐𝑖𝑝𝑎𝑙
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Appendix B – Maps of the Study Area

Figure 1. The Main River Systems of the Amazon region. Rivers were vital at the start of the
colonization process by Europeans. In the top right (orange), the area wherein the City of Belem
was founded in 1616. The circled area in the low left corner (red) is the current State of Acre
(Cleary, 2001).
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Figure 2. State of Acre: land tenure regimes and selected communities (Brazil). In blue, the
community of Cachoeira, wherein the interviews were collected (Adapted from Souza 2014).
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Figure 3. Image of the Extractive Reserve Seringal Cachoeira, with the main regions located.
Interviews were collected both in Região Fazendinha, Região Esperaí, and Região Brasilzinho.
The places indicating ‘Associação’ in the figure present the center of the two community
associations; and ramal principal refers to the main road in the Seringal Cachoeira (adapted from
Stone 2003).
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Appendix C – Field Work Pictures

Figure 1. Interview questions. Interviews were collected at 32 households in the Seringal
Cachoeira community during December 2015 and January 2016.
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Appendix D – Amazon’s Colonization Process – Historical Pictures

Figure 1. The ‘rubber soldiers’ as they await for the trucks for the next step. The ‘rubber soldiers’ were usually lowincome migrants from Northeast of Brazil who came to ‘occupy’ the Amazon during World War II (Castelo 2014).

Figure 2. Rubber tappers smoking raw latex so that it forms the ‘péla,’ which would be then carried to the
landlord’s property near the river. This technique was learned from the natives of the area. Often the rubber tapper
would add mud, gravel, and other materials to trick the patron about the amount of rubber producted (Castelo 2014;
we).
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Appendix E –Questionnaire
This interview questionnaire was used for the project “Sustainable Alternatives for
Conventional Development in the Amazon.” They were conducted between December 2015
and January 2016 in Xapuri.
Questionnaire N.# ______
Date____/____/________
I. GENERAL INFORMATION
1.0 Interviewee’s name: _______________________________
1.1 Nickname in the community: ___________________________
1.2 Head of the house: __________________________
1.3 City of birth:_____________________________ State:_______
1.0.4 Gender: ( ) Female ( ) Male ( ) Other: _______
1.0.5 Age: ______
1.0.6 Interview Location _______________________________________
1.0.7 Information about the region:
1.0.8 Location : ______________________________________
1.0.9 Ramal (dirt road in which the interview was taken):________________________
1.0.10 Lote57 (house property or family name):________________________
Note: For the sake of confidentiality, the geographical location and other general information
such as name will not go on the datasheets; I just kept track of it for clarity.
1.4 How long have you lived in the Extractive Reserve (Compare with Castelo 2014)?
One to five Five to ten Ten to
More than have always Notes:
years (1)
years (2)
twenty
20 years
lived here
years (3)
(4)
(5)
Choose one
1.5 If migrated to the Extractive Reserve (responded 1 – 4 of previous question), what was the
reason for migration?
______________________________________________________________________________

57

Allotment, lot.
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II. QUESTIONS ABOUT INCOME
2.1 (HDI) What is the main source of income (RT = Rubber Tapping; BN = Brazil-nut
harvesting; A = Agriculture; SR = Subsistence ranching; and B = berries, such as açaí)?
_______________________________
2.2 (HDI) What is the average family’s income throughout the year?
Up to one
minimum
salary (MS)
(R$ 880.00)
(1)

From one
to two MS
(R$ 880.00
to
1,760.00)
(2)

From two
to three MS
(R$
1,760.00 to
2,640.00)
(3)

From three
to four MS
(R$
2,640.00 to
3,520.00)
(4)

From four
to five MS
(5)

Five or
higher MS
(6)

Notes:

2.3 Does the family receive money from government transfer programs, such as Bolsa Família
(BF), pension (P), or Bolsa Verde (BV)?
1( )No (N)

2 ( )Yes (Y)

2.4 If yes to the previous question (2.3), Which one? ___________________________________
______________________________________________________________________________
2.5 If yes to question 2.3, what is the amount (in reais): $ _______________________________
2.6 Does anyone work outside of the rubber tapping community?
1( )No (N)

2 ( )Yes (Y)

2.7 If yes to the previous question (2.6), where does that person work?
Another
Extractive
Reserve (1)

In the town
of Xapuri
(2)

In another
small town,
not Xapuri
(3)

In the
Lives and
Capital, Rio works far
Branco (4) away (5)

Notes:

2.8. If yes to question 2.6, how much does he/she earn monthly (in reais)? $ ________________
2.9 What are the other main sources of income in the area?
______________________________________________________________________________
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III. QUESTIONS ABOUT EDUCATION
3.1 (HDI) Years of schooling: What is the level of schooling of the members of your family58
who live with you currently?
Years of
schooling
Gender
& age

1st to
4th
grade

5th to 8th
grade

Incomplet
e high
school

Complete
high
school

Some
college

College
degree

Graduate
level
education

Notes:

1. Interviewee
2.
3.
4.
5.
6.
7.
8.

3.2 (HDI) Expected Schooling: What is the expected time of schooling for a person in the region
where you live in?
Expected
YoS
Gender
& age

1st to
4th
grade
(1)

5th to 8th
grade
(2)

Incomplet
e high
school (3)

Complete
high
school
(4)

Some
college
(5)

College
degree
(6)

Graduate
level
education
(7)

Notes:

Interviewee

3.3 (Lived Experience) In the last few years, do you believe that the number of schools in the
area has:
Increased a
lot (1)

Increased
only slightly
(2)

Neutral (3)

Decreased
only slightly
(4)

Decreased a
lot (5)

Notes:

Choose one
3.4 Do you believe that after the start of the projects Seringal Cachoeira and Fábrica Natex, the
access to education has:
Increased a
lot (1)

Increased
only slightly
(2)

Neutral (3)

Decreased
only slightly
(4)

Decreased a
lot (5)

Notes:

Choose one

58

This questions was asked to the head of the household, who was usually the father, mother, or older person, and
main figure in the household.
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3.5 In the last 14 years, do you believe that the general teaching of Literatura de Cordel or
folktale telling about the forest59 (also refer to primary text) has:
Used
everyday, in
family
events

Mostly in
community
events

Only in
special
occasions

Only when
the elderly
in the
community

Other:

Notes:

Choose one
IV. QUESTIONS ABOUT HEALTH
4.1 What is the origin of the potable water that the family consumes?
Water
fountain
(vertente)
(1)

River or
small
stream
(igarapé)
(2)

Lake
in the
region
(3)

Purchased Well in
Rain
from
the
(6)
truck (4)
backyard
(5)

Other Notes:
(7)

Choose
one
4.2 Is there any water treatment method used by the family?
Decanting Straining Filtering Boiling
(1)
(2)
(3)
(4)

Chlorine It is
Other Notes:
(5)
not
(7)
treated
(6)

Choose
one
4.3 What is the water disposal method that the family uses for general purposes (washing dishes,
cleaning, shower)?
Latrine or
outhouse
(1)

Septic
latrine or
outhouse (2)

Into to the
open (3)

River or
Igarapé
(stream) (4)

Other (5)

Notes:

Choose one

59

Term refers to family tales, legends, moral tales, folklore and other types of experienced knowledge passed on
from generation to generation. In the context of the rubber tapping communities in the Amazon, the tales often refer
to the rainforest, animals, and occurrences related to them. See Hoelle 2015 for explanation of group identity of
rubber tappers.
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4.4 What is the disposal method of the house sewage?
Latrine or
outhouse
(1)

Septic
latrine or
outhouse (2)

Into to the
open (3)

River or
Igarapé
(stream) (4)

Other (5)

Notes:

Choose one
4.5 How much time do you spend to arrive at the nearest health center (if explanation is needed,
health center refers here to an establishment that can treat more urgent heatlh issues)? Give an
estimation in minutes: ______________________
Notes: ________________________________________________________________________
______________________________________________________________________________
4.6 Do you use traditional medicines or ‘forest medicine’?
1( )No (N)

2 ( )Yes (Y)

4.7 If yes to the question 4.6; how frequently do you use traditional medicines or ‘forest
medicine’?
Always
(1)

Sometimes
(2)

Neutral
(3)

Rarely
(4)

Never
(5)

Notes:

Other (5)

Notes:

Choose one
4.8 In what occasions do you use those traditional medicines?
Whenever I
can because
it becomes
effective
faster
(1)

Whenever I
can because
it is cheaper
(2)

It depends on
the type of
sickness being
treated
(3)

Whenever I
do not have
access to the
city
medicine
(4)

Choose one

4.9 In the last 14 years, do you believe that the number of health clinics in the region has:
Increased
(1)

Increased
only slightly
(2)

Neutral (3)

Decreased
only slightly
(4)

Decreased
(5)

Notes:

Choose one
4.10 What are some of the traditional medicines or ‘forest medicines’ that you use?
_____________________________________________________________________________
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V. QUESTIONS ABOUT COMMUNITY CAPITAL (Based on Façanha 2014)
5.1 For the following statement, please indicate what option you agree the most with. In this
locality, people generally do not trust each other regarding lending and borrowing money.
Agree
completely
(1)

Agree in
part (2)

Do not agree
or disagree
(3)

Disagree in
part
(4)

Completely
disagree
(5)

Notes:

Choose one

5.2 Do you believe that in the last 10 years, the rate of trust in this locality has improved,
worsened, or remained about the same?
It has improved
(1)

Remained the
same (2)

Worsened (3)

Notes:

Choose one

5.3 Nowadays, how frequently would you say that the people in this locality help one another?
Always
(1)

Sometimes
(2)

Neutral
(3)

Rarely
(4)

Never
(5)

Notes:

Choose one

5.4 If there was a problem in the community, what is the likelihood that the people in the
community would to try to solve the problem?
Very likely
(1)

Choose one

Likely (2)

Neutral
(3)

Unlikely
(4)

Very unlikely
(5)

Notes:

VI. QUESTIONS ABOUT SUSTAINABILITY
6.1 Does your family have access to electricity?
1( )No (N)
2 ( )Yes (Y)
6.2 If so, what is the origin of the electricity?
Conventional
(comes from
Xapuri)
(1)

Solar Panel
(2)

Electric
generator (diesel
generator) (3)

Other (5)

Notes:

Choose one
or more
6.3 How many rooms (including kitchen, living room, bedroom) are there in your house?
One
(1)

Two (2)

Three
(3)

Four
(4)

Five
(5)

Notes:

Choose one
6.4 Have you heard of the term ‘sustainable development’?
1( )No (N)

2 ( )Yes (Y)

6.5 How would you define the term ‘sustainable development’? (note: if the interviewee does not
seem to understand the term, move on to next question).

______________________________________________________________________________
______________________________________________________________________________

6.6 Would you like to comment on anything else for this interview?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix F – Results
Table 1. Data for the Atlas on Human Development Index for Xapuri
variables

1991

2000

2010

2015

Per capita income
(reais R$)a

175,31

230,69

382,24

464,35

% in Extreme
poverty

32.05

26.98

19.07

13.38

-

8.92

20.23

-

63.7

67.6

71.3

73.1

1.71

12.95

44.10

-

46.68

59.62

84.10

75.35

% who completed
high school
Life expectancy
(in years)c
% who completed
primary
educationd
% with electricity
Notes:
a Income

consists of salaries, non-timber forest products, and government transfers (exchange rate in 2015 fluctuated, and US$1
equaled between RS$2.5 and RS$ 3.8.
b Extreme poverty line was calculated using US$1.25 dollar per day per person as a baseline, adjusting the number to the price
level of each year. The inflation adjusting mechanism utilized was the national consumer price index (IPCA in Portuguese).
c The life expectancy for 2015 is demonstrated based on data collected from DATASUS (2016).
d The calculation refers to the young adults between 15 and 17 years of age who have completed primary education.
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Table 2. The Municipal Human Development Index (MHDI) and the Human Sustainable
Development Index (HSDI) for Xapuri
Years

Education

Longevity

Income

Final

1991 – MHDI
2000 – MHDI
2010 – MHDI

0.131
0.230
0.448

0.646
0.711
0.773

0.496
0.540
0.621

0.348
0.445
0.599

2015 – MHDIa
2015 – HSDIb

0.906

0.766
0.766

0.645
0.662

0.771*

Notes: The MHDI reflects the official index as calculated for the municipality of Xapuri, Acre (UNDP, 2013). The HSDI
indicates the results for my calculations based on the data collected for the Seringal Cachoeira community.
* The population sample was n=142, and the population of the municipality size was approximately 17.051 individuals for 2015
according to UNDP 2013 growth rate levels of 1.17% for the municipality. With a 95% confidence interval, it is possible to say
that the margin of error for the calculation is 8%.
a The MHDI is based on my own calculations following the standard official formula of the UNDP (2013) as explained in
Appendix E. The health dimension was also calculated by using the Ministry of Health data on the estimated longevity at birth
for the county (DATASUS 2016). For the income calculation, the data used was the estimated income for the entire county and
the estimated population size for the county, 17.051 according to the Ministry of Health (DATASUS 2016).
b The HSDI utilized the primary field data. For the education dimension, the expected schooling as well as the level of education
was calculated for the entire population (n=142). The longevity dimension was replicated from the traditional MHDI as that
presents the only data source available for this calculation. Lastly, income for the calculation here is composed of a combination
of gains from salaries and governmental transfers (Bolsa Família, pensions), in addition to the selling of forest products, such as
Brazil nuts, rubber tapping, subsistence agriculture (bananas, cassava).
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Figure 1. Non-forest Products as a Source of Income of income in Seringal Cachoeira
Notes: This graph shows the number of times respondents chose the particular activity as their primary, secondary or tertiary
source of income. This includes only non-timber forest products (RT = Rubber tapping; BN = Brazil-nut harvesting; A =
Agriculture; SR = Subsistence ranching; and B = collecting Berries, such as Açaí).
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Figure 2. Interview Responses to Questions about Knowledge

Number of Responses

Notes: (a) Change in the number of schools, (b) Access to formal education, and (c) means through which traditional local
knowledge is passed.
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Figure 3. Responses to Questions about Healthcare
Notes: (a) Frequency of use of traditional medicine, (b) reasons to use traditional medicine, and (c) observed increase in health
clinics in the region.
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Figure 4. Community Capital Interview Outcomes.
Notes: For other questions (silver bars), community members were asked if they agreed that there were communal support and in
the region. In the meantime, for another question (black bars), community they would not trust one another for lending money
(see questionnaire Q5.1 – Q5.4).

Table 3. Pearson Correlation Coefficients and Significance Levels for Community Capital
Variables

Q5.1

Q5.1

Q5.2

Q5.3

Q5.4

1.00

-0.20

-0.17

-0.09

(0.2635)

(0.3644)

(0.6171)

Q5.2

-0.20
(0.2635)

1.00

0.43
(0.0145)

0.38
(0.0316)

Q5.3

-0.17
(0.3644)

0.43
(0.0145)

1.00

0.40
(0.0228)

Q5.4

-0.09

0.38

0.40

1.00

(0.6171)

(0.0316)

(0.0228)

Notes: The pairwise correlation tests used for the matrix above were conducted using R Language program (version 3.2.5). The
values in bold represent statistical significance at the 5% level (p <0.05). The negative sign symbolizes a negative correlation
between the two questions.
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Appendix G – Field Data
Table 1. Raw data from field work for education and income dimensions.
Gender

M
M
F
M
M
F
F
M
F
F
F
F
M
M
F
M
F
F
M
M
M
F
M
F
M
F
M
M
M
M
F
M
M
F

Agea

62
2
55
55
36
35
40
9
25
46
22
15
43
34
21
11
9
55
12
20
62
26
12
3
37
43
22
46
10
6
56
61
96
36

Actual
Education
Levelb

Expected
Education
levelb

0
0
4
0
4
12
11
6
4
0
12
8
3
2
12
4
3
0
8
8
0
2
3
0
3
3
7
1
5
1
3
1
0
1

12
12
12
12
11
11
11
11
11
11
11
11
11
12
12
12
12
11
11
11
11
4
4
4
4
7
7
7
7
7
4
4
4
4

Basic
House
Incomec

220
220
220
220
352
352
352
352
352
660
660
550
220
220
220
220
220
110
220
220
110
220
220
220
220
264
234
264
264
264

146.6

Other
Income
Monthly
Avg.d

Gov't
Transferse

Municipal
Longevityf

200
77
12
160
40
77
130
110
440
50
50
50
50
110

60
60
110

110
110
80

880
67.5
67.5

130
35

18.51
18.51
18.51
18.51

67.5
67.5
440
440
880

73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1

Average
Monthly
Incomeg

420
297
232
220
512
352
392
429
352
790
660
660
660
270
270
330
330
220
330
330
1100
300
287.5
287.5
220
394
269
264
331.5
331.5
458.5
458.5
898.5
165.1

Dollar
Conversion
($ 3.5)h

120
84.8571
66.2857
62.8571
146.286
100.571
112
122.571
100.571
225.714
188.571
188.571
188.571
77.1429
77.1429
94.2857
94.2857
62.8571
94.2857
94.2857
314.286
85.7143
82.1429
82.1429
62.8571
112.571
76.8571
75.4286
94.7143
94.7143
131.003
131.003
256.717
47.1743
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F
M
M
M
M
M
F
M
F
M
M
M
M
M
F
F
M
M
F
F
M
F
M
M
F
M
M
F
M
M
F
F
M
F
M
F
F
M
F
F
M

34
31
29
27
21
68
11
9
62
48
23
21
20
18
9
41
35
7
9
29
40
41
20
16
55
53
39
35
19
53
51
36
30
21
62
31
68
9
13
36
45

8
5
5
5
12
0
7
3
3
3
12
12
12
12
4
3
4
2
4
4
4
4
12
9
0
0
4
5
7
0
0
8
11
8
2
3
2
7
10
3
2

4
4
4
4
4
4
4
4
4
7
7
7
7
7
7
7
12
12
12
12
12
12
12
12
4
4
7
7
7
12
12
12
12
12
12
12
12
12
12
4
4

146.6
146.6
146.6
146.6
146.6
186.3
186.3
186.3
186.3
125.7
125.7
125.7
125.7
125.7
125.7
125.7
220
220
220
220
220
220
220
220
110
110
293.3
293.3
293.3
352
352
352
352
352
176
176
176
176
176
401.3
401.3

18.51
18.51
18.51
18.51
18.51
0
67.5
67.5

880

880
108.3
880

100
210

40
30

45
75

41.66
91.66
91.66
41.66
41.66
41.66
41.66
141.7
880
880

216.7
216.7
150
20
25

120

880
880
67.5
67.5

90

73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1

165.1
165.1
165.1
165.1
165.1
1066
253.8
253.8
1066
234
1006
125.7
125.7
125.7
225.7
125.7
471.7
311.7
311.7
301.7
291.7
261.7
261.7
406.7
1065
990
510
510
293.3
502
372
377
352
352
1176
176
1056
243.5
243.5
491.3
401.3

47.1743
47.1743
47.1743
47.1743
47.1743
304.643
72.5
72.5
304.643
66.8686
287.346
35.9171
35.9171
35.9171
64.4886
35.9171
134.76
89.0457
89.0457
86.1886
83.3314
74.76
74.76
116.189
304.286
282.857
145.703
145.703
83.8
143.429
106.286
107.714
100.571
100.571
336
50.2857
301.714
69.5714
69.5714
140.357
114.643

Storch de Oliveira -82-

F
F
M
F

6
9
67
46

1
5
0
6

4
4
7
7

401.3
401.3

F
M
F
F
M
F
M
M
F
M
M
F
F
M
F
M
F
M
F
M
F
M
F
M
M
F
M
F
F
M
M
F
F
M
F
M

58
46
41
7
9
5
64
23
61
26
44
22
43
19
49
55
11
14
5
37
32
8
54
55
24
21
20
16
14
59
79
52
21
43
39
18

3
5
6
2
4
0
3
12
3
12
4
12
4
11
4
4
6
8
0
8
8
3
4
4
8
8
11
10
7
2
0
2
12
3
4
12

7
11
11
11
11
11
12
12
12
12
11
11
11
11
12
12
12
12
12
4
4
4
11
11
11
11
11
11
11
12
12
12
12
11
11
11

220
315.6
315.6
315.6
315.6
315.6
220
220
220
220
310.3
310.3
310.3
310.3
316.6
316.6
316.6
316.6
316.6
293.3
293.3
293.3
377.1
377.1
377.1
377.1
377.1
377.1
377.1
440
440
440
440
176
176
176

220

100
100

67.5
67.5
880

100

40

60.66
60.66
60.66
880
880

75
95

41.66
41.66
41.66
41.66

125
49
49
49
166.7
77
163.3
880

40

40

60
60
166.7
880

73.1
73.1
73.1
73.1

468.8 133.929
468.8 133.929
980
280
320 91.4286

73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1

320
315.6
315.6
376.3
376.3
376.3
1140
220
1100
220
427
352
447
352
441.6
316.6
365.6
365.6
365.6
460
293.3
370.3
540.5
377.1
1257
377.1
377.1
437.1
437.1
646.7
1320
440
440
216
176
176

91.4286
90.1714
90.1714
107.503
107.503
107.503
325.714
62.8571
314.286
62.8571
122
100.571
127.714
100.571
126.171
90.4571
104.457
104.457
104.457
131.417
83.8
105.8
154.42
107.754
359.183
107.754
107.754
124.897
124.897
184.76
377.143
125.714
125.714
61.7143
50.2857
50.2857
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a

M
M
M
F
F
M
M

9
21
42
37
9
1
40

4
12
4
4
4
0
6

11
11
11
11
11
11
4

176
176
440
440
440
440
274

F
F
F
M
M
F
F
M
F
M
M
F
M
M
F
M
F
M
F

41
20
27
25
50
46
10
6
11
48
19
46
34
21
11
62
61
79
19

8
12
12
12
1
2
5

4
4
4
4
11
11
11
11
11
7
7
7
11
11
11
4
4
4
4

494.7
494.7
494.7
494.7
458.2
458.2
458.2
458.2
458.2
456.7
490
436.7
293.3
293.3
293.3
440
293.3
293.3
293.3

7
6
12
6
8
8
7
2
2
0
12

880
90

220.7

30

41.66
41.66
151.2
151.2
33.33
33.33
33.33
33.33
33.33

200
100

150
86.66
150
35
35
35
220

49
49
49
166.7

120
880
880

73.1
73.1
73.1
73.1
73.1
73.1
73.1

176
1056
571.7
481.7
591.2
591.2
528

50.2857
301.714
163.331
137.617
168.903
168.903
150.854

73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1
73.1

528
558
528
528
658.2
558.2
507.2
507.2
507.2
773.3
576.7
586.7
328.3
328.3
448.3
660
1173
1173
293.3

150.854
159.426
150.854
150.854
188.057
159.486
144.914
144.914
144.914
220.949
164.76
167.617
93.8086
93.8086
128.094
188.571
335.237
335.237
83.8086

Age was recorded in years.
The years of schooling refers to the actual level of education was based on the answer from the interviewee and
other members in the household often confirmed the years of schooling. In the meantime, the expected level of
education reflects how much education the interviewee expected for people living in the area.
c
. basic income is composed of selling Brazil nuts, rubber tapping, subsistence agriculture (bananas, cassava, etc).
d
In the cases that there were other income sources in the household, see primary text for examples.
e
Some interviewees provided estimates on the amount of government transfers that they earned. These included the
Bolsa Família, Bolsa Verde, and retirement (see primary text for explanation).
f
The longevity was based on the municipal expected life expectancy, which is a government calculation.
g
An average of the income data was also calculated.
h
The dollar conversion was done using $3.5.
b

