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Co-Supervisors: Kelley A. Crews and Kenneth R. Young  

 

Abstract: This study examines how differential accessibility to regional markets 

and natural resources affects smallholder livelihoods in the northeastern Peruvian 

Amazon, particularly in terms of household income diversification or specialization. A 

combination of qualitative and quantitative methods were applied to semi-structured 

smallholder household (N = 319) and community leader interview data collected in 40 

communities in 2006-2007, in addition to change detection performed on Landsat 

satellite imagery (1987, 1993, and 2001). First, the dissertation explores changes in 

smallholder land use patterns across the study region during a period of profound 

macroeconomic changes and continual urbanization, finding that overall land use trends 

of agricultural abandonment reflected national reductions in agrarian subsidies. Second, 

based on interview data, household processes of income diversification and specialization 

were analyzed in two sections of the study area, the Itaya and Nanay basins. In the Itaya 

Basin, it was observed that smallholder livelihood specialization was aided by road 

development increasing transportation accessibility to important regional markets. In the 

more isolated Nanay Basin, livelihood choices were found to be influenced by processes 

of livelihood displacement caused by conservation efforts, in addition to remoteness and 
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river seasonality. This study concludes by reflecting on the importance of the spatial 

relations of access to resources and markets in the region and in similar places in the 

developing tropics. This kind of information can help make national and regional policy 

decisions on such issues such as conservation, agrarian credits, road development, which 

may differentially affect smallholder livelihoods and their environments. 
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Chapter 1: Introduction 

Geographers and other scholars have examined rural livelihood choices as they 

relate to accessibility as well as access to natural resources and markets in various bodies 

of literature, including cultural and political ecology (Ribot and Peluso 2003; Robbins 

2004; Neumann 2005; Moran 2010), land use and land cover change (Angelsen and 

Kaimowitz 1999; Lambin et al. 2001; Nagendra, Southworth, and Tucker 2003; Walker 

2004), rural livelihoods and development (Ellis 1998, 2000; De Haan and Zoomers 2005; 

King 2011), conservation (Schlager and Ostrom 1992; King 2007; Mascia and Claus 

2009), and landscape ecology (Zimmerer 1999; Young 2009), among others (Salonen et 

al. 2011). Accessibility in these contexts often refers to measures that express the ease 

with which a location or something can be reached. Such measures usually include 

distance, topography and roughness of terrain, travel time, transportation costs, 

differential access to transportation means and routes, and composite indices of different 

measures (Ingram 1971; Nagendra, Southworth, and Tucker 2003; Salonen et al. 2011). 

However, the concept of “access” is broader; in addition to accessibility, access refers to 

institutions and political-economic structures and networks that mediate “the ability to 

benefit from things” (Ribot and Peluso 2003, 153). Along with other formal and informal 

institutions, some of the most important factors associated with access to natural 

resources in rural settings refer to the presence and absence of property rights (Schlager 

and Ostrom 1992), including tenure security, different categories of individual and 

community titling, proximity to or inclusion in concessioned and protected areas, and 

conservation and development policies (Mascia and Claus 2009). 



 

 

2 

Despite the study of the influences of accessibility and access on rural 

socioeconomic issues, the intersection among smallholder livelihoods, environmental 

conditions, regional and extra-regional markets, and governmental conservation and 

development projects—among other factors influencing smallholder’s access—may 

continue to be insufficiently understood in certain tropical developing regions. Also 

important are articulations between the spatial dynamics and spatialities of such cross-

scalar factors, and how they intersect and reflect on local resource use institutions, 

livelihood choices, and the strategies of smallholder product commercialization. 

Considering the region centered in the city of Iquitos, in the northeastern Peruvian 

Amazon, this dissertation examines how differential accessibility and access to natural 

resources and markets relate to smallholder livelihood choices and income 

diversification, mostly addressing rural dwellers associated with blackwater rivers 

(Chapters 5, 6, and 7). Iquitos is the largest city in the western Amazon, with nearly 

400,000 inhabitants; yet, this city region is not connected to any road networks in Peru or 

the Amazon Basin. Thus, the Iquitos region is particular as a relatively large urbanizing 

area because of its physical isolation, even if linked to the rest of Peru, the Amazon 

Basin, and many parts of the world through its economically important resources (e.g., 

oil, timber, minerals) and associated regional and global markets, and through services 

(e.g., tourism) and biodiversity conservation interests. Also, Iquitos is accessible by 

(subsidized) air transport to other parts of Peru, particularly Lima, and by (a long stretch 

on) boat along the Ucayali River to Pucallpa, a city directly connected to road networks 

leading to coastal Peru across the Andes. Still, when considering local and regional 

markets and their association with rural livelihoods, the region is often viewed as 
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economically centered in and fundamentally influenced by Iquitos because many of the 

food items, fuels, and construction materials needed in Iquitos come from smallholder 

production and resource extraction in the city’s countryside (Padoch et al. 1985; Hiraoka 

1989; Coomes 1995; Padoch et al. 2008). Even products ultimately destined for the 

international market—like certain timber products, fruits, and ornamental fish—end up 

being sold in Iquitos to intermediaries, and/or preprocessing facilities. 

While atypical for a city region of its population size, Iquitos region’s relative 

isolation and predominantly river-based accessibility is similar to other sections of the 

Amazon where some older, traditional cities with local primacy are located, reflecting 

also historical patterns of river-based settlement in the Amazon region (Brown et al. 

1994; Denevan 1996; Ryder and Brown 2000; Guedes, Costa, and Brondizio 2009). 

Iquitos’ geographic characteristics may presuppose an inherently simple market 

accessibility landscape, especially considering the region encompasses a predominantly 

river-based urban-rural gradient with few intersecting transportation routes, relatively 

undisturbed by other markets besides those concentrated in Iquitos. Studies have modeled 

river-based market accessibility in the region, not only considering distance and travel 

time to Iquitos markets, but also based on the availability of public transportation means 

and the frequency with which such boats travel particular river sections (Vuori 2009; 

Salonen et al. 2011). 

Salonen and others (2011) contextualize the relevance of their study with a brief 

discussion of how market accessibility influences the sustainability of smallholder 

livelihoods. In particular, Salonen and others (2011) signify a monocentric 

conceptualization of the Iquitos region landscape in which market accessibility—now 
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including differential access to transportation in addition to distance measures—

determines geographic limits within which particular livelihoods can be conducted in a 

profitable manner, still balancing market-oriented with subsistence activities to control 

for risk and social harmony. In a related quest, the present study seeks to reveal 

relationships among commercial livelihood choices and accessibility and access to 

natural recourses and markets, in addition to exploring other household and community 

factors that may also influence household decisions on livelihood choices. 

The research questions and hypotheses associated with “market and transportation 

accessibility” in this dissertation are motivated by assumptions that stem from classic 

economic geography theories—of land use allocation and central place—as they might 

apply to the Iquitos region. The conceptualization of von Thünen’s land use model may 

particularly resonate with those probing the influence of market accessibility on rural 

livelihoods in this region (Mäki, Kalliola, and Vuorinen 2001; Vuori 2009; Salonen et al. 

2011). The city of Iquitos seems to be (by far) the most important concentration of 

markets to a countryside physically isolated from any other settlements with comparable 

urban populations and markets (Padoch 1988; Salonen et al. 2011). Thus, in several 

ways, the current research seeks to determine whether a monocentric, von Thünian 

conceptualization of accessibility is applicable to the Iquitos region considering the 

apparent simplicity of its markets’ spatial arrangement (as centered in Iquitos). An 

important part of this study (Chapter 5) explores the importance of secondary markets—

outside Iquitos—on determining smallholder livelihood choices: Can emerging secondary 

markets be ignored when examining Iquitos region’s rural livelihoods? Are they relevant 

or sometimes even more important than Iquitos’ markets? 
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The present study also addresses other factors that affect river-based accessibility 

in the region and that have significance to smallholder livelihoods, such as river 

seasonality and interactions with a recently built (95 km, internal) road linking Iquitos to 

the city and port of Nauta, to the south. River seasonality in particular serves to explore 

issues of natural resource accessibility in conjunction with market and transportation 

accessibility, as flooding of seasonal waterways modifies overall connectivity of places 

of interest (i.e., communities, places with natural resources, and markets) on riverside 

landscapes (Chapter 7) (Nordin et al. 1982; Adams et al. 2009). 

Besides physical constraints affecting access/accessibility to natural resources, 

this study explores issues associated with resource use rights and government policies 

that are relevant when probing livelihood choices in the Iquitos region. In particular, 

government agrarian incentives and conservation policies may be among the most 

important of such access-related factors in the study region. Chapter 4 addresses changes 

in agrarian policies from presidents Alan García and Alberto Fujimori in the 1980s and 

1990s, and how these changes may have affected regional land use trends in the study 

region. Chapter 6 looks at how conservation policies, protected-area establishment in 

particular, may restrict or enhance smallholder livelihood possibilities. While the creation 

of a national protected area in 2004, the Allpahuayo-Mishana National Reserve, has 

changed formal resource use rights in a subsection of the study region, the affected 

households and communities have internalized these changes differentially, resulting in 

particular livelihood choices based on different attitudes towards the protected area and 

relationships with the regional, national, and international organizations involved in the 

creation of the protected area (Salo and Pyhälä 2007; Cardozo 2011). More generally, 
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with the recent rise in number of national and regional protected areas, conservation 

policies may be enhancing or limiting resource use rights in the study region, as these 

new conservation boundaries interact with the spatialities of traditional livelihoods and 

resource use institutions (Chapter 6). 

The main result chapters of this dissertation (Chapters 5 through 7) address 

different sections of the rural-urban gradient within the Iquitos region in order to contrast 

how smallholder communities and households in different sections of the study region 

may present a host of different livelihood choices based on varying accessibility and 

access to both regional markets and natural resources with commercial value. In 

summary, this dissertation looks at differential access/accessibility to markets and 

resources in terms of: (1) distance to markets and resources, and how accessibility to 

these vary seasonally, (2) varying spatialities of (local) livelihood practices and resource 

use institutions, (3) access to secondary versus or in addition to primary markets, and (4) 

interactions with particular political-economic projects such as the opening of new 

transportation routes—i.e., road construction—and the establishment of state-sponsored 

protected areas. 

While illustrating particularities of the study area and contrasting its subregions, 

this research also seeks to contribute to broader debates on the accessibility- and access-

related factors associated with livelihood choices and livelihood diversification in city 

regions in the tropics and the global south (De Ferranti 2005; Vuori 2009). Road 

infrastructure has continually grown in various sections of the Amazon Basin, facilitating 

urbanization, connecting previously separated city regions, creating new agricultural 

frontiers for colonist smallholders, and interacting with existing traditional smallholder 
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communities, most of which are established near rivers and floodplains. The relatively 

recent construction of a road and establishment of a protected area provide the 

opportunity to examine how these development and conservation projects have 

differentially affected accessibility and access issues on the—naturally and socio-

economically dynamic—riverside rural-urban gradient of the study region. 

The following sections present the particular hypotheses and main theoretical 

frameworks employed, which serve as basis to probe the interactive variability of 

smallholder livelihood choices, and access/accessibility to markets and natural resources 

in the study region, drawing, more broadly, from the human-environment interactions 

research literature. The present study finds that a coupled access-accessibility approach is 

needed in order to address variability in accessibility linked to cross-scalar processes and 

also explore local people’s perspectives on and realities of accessibility. As further 

detailed in the sections below, and in light of result chapters in Chapter 8, studies 

emphasizing accessibility perspectives normally adopt accessibility measures 

representative of landscape scales even when examining household processes (Ingram 

1971; Nelson and Nellerstein 1997; Andersen et al. 2002; Nagendra, Southworth, and 

Tucker 2003; Verburg, Overmars, and Witte 2004; Salonen et al. 2011). Accessibility, 

however, constitutes a dynamic influence that varies across households, communities, 

subregions, and inter- and intra-annually in the study region. Thus, such dynamism may 

be better captured by intersecting accessibility approaches with the cross-scalar, network 

approach of “access” and property right studies (Ribot and Peluso 2003; Rocheleau 2008; 

Mascia and Claus 2009). 
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HYPOTHESES 

The present study examines how access and accessibility to markets and natural 

resources influence income-related smallholder livelihood choices along the rural-urban 

gradient across the study region. As access and accessibility vary with location and a 

number of human and environmental factors that extend across scales, the present study 

explores which of such factors are the most relevant in particular sections of the study 

area, and how they specifically influence smallholder livelihood choices. First, this study 

explores how regional land use patterns have changed with regional population changes, 

assuming that, as urbanization continues in the Iquitos region, urban demands increase, 

providing more market opportunities for the commercialization of smallholder products 

with urban demand. Chapter 4 addresses this topic by examining land use patterns during 

1987-2001, a period selected to examine both regional population changes and a shift in 

agrarian credit policies from the governments of presidents García to Fujimori. Changes 

in access to financing available to smallholder livelihoods may influence livelihood 

decisions as accessibility to both resources and the marketplace may change, and 

product-specific incentives may promote or hinder access to particular markets. In 

addition to a temporal stratification to address macroeconomic shifts, Chapter 4 also 

stratifies the landscape based on proximity to transportation routes available to 

smallholders. More specifically, hypotheses linked to Chapter 4 are: 

1. A decrease in smallholder access to government financing of farm 

activities will result in a decrease in cultivated area in the Iquitos region 

despite continuing urban population growth in the region. 

2. Rural areas closer to roads will experience higher deforestation rates than 

riverside areas. 
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The dissertation then focuses on particular river sections in order to explore 

aspects of market and resource accessibility that influence resource livelihood choices. 

Chapter 5 addresses Itaya riverside communities and how their particular accessibility to 

regional markets influences income diversification. The Itaya River intersects the 

relatively recently finished Iquitos-Nauta Road, providing Itaya residents with two 

transportation surfaces to reach Iquitos. In addition, now Itaya residents may also reach 

Nauta, a growing town and an important regional government control point for 

smallholder products in transit to Iquitos from the myriad of rural communities in the 

Marañón and Ucayali River basins. Chapter 5 also explores interactions between regional 

market spatialities and positionality along the Itaya. Hypotheses associated with Chapter 

5 are: 

3. Access to the Iquitos-Nauta Road increases Itaya residents’ access to 

Iquitos’ markets in two ways: (a) directly, by increasing accessibility, and; 

(b) indirectly, by providing access to additional regional markets, 

including markets differently positioned in Iquitos, and other regional 

markets linked to the road. 

4. Itaya residents’ advantages in terms of accessibility and access to several 

regional markets allow for land use intensification and income 

specialization in ways that do not follow monocentric conceptualizations 

of the Iquitos region. 

The remaining chapters deal with sections of the Nanay River. The lower stretch 

of the Nanay intersects a relatively recently established national protected area, which is 

hypothesized to have affected livelihood choices and strategies in the region, particularly 
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among the smallholder communities immediately adjacent to and those included in the 

protected area. In order to explore the socioeconomic consequences of the spatial 

relations between traditional local livelihoods and recent government conservation efforts 

(e.g., King and Peralvo 2010), Chapter 6 approaches the topic by examining attitude 

towards the protected area establishment in relation to economic displacement. 

Hypotheses linked to the analyses presented in Chapter 6 are as follows: 

5. The establishment of the protected area has generated displacement 

despite the application of a protection category that allows human use (i.e., 

national reserve) and claims of an inclusive, participatory political process 

during the planning and establishment of the area. 

6. Local attitude towards the protected area varies according to particular 

household and community characteristics—that include accessibility to 

Iquitos and natural resources—in conjunction with inclusion in or 

exclusion from the protected area. 

7. Resource use rights changes brought by the new conservation policies 

(implemented in 2004) have created socioeconomic conflicts in the first 

years of the protected area’s establishment, particularly among those 

locals more specialized in terms of livelihood strategies. 

Additional hypotheses linked to quantitative analyses performed in Chapter 6 are detailed 

in Chapter 3. 

Chapter 7 emphasizes the upper stretch of the Nanay in order to explore how 

smallholders cope with remoteness as this region depends exclusively on river 

transportation along sinuous, meandering rivers. Chapter 7 hypotheses are: 
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8. Nanay riverside communities located further from Iquitos are 

characterized by greater reliance on river traders and middlemen in order 

to commercialize their products. 

9. These communities are also less diverse in terms of income sources, 

presenting also lower annual income on average. 

These two hypotheses are informed by perspectives on river-based Amazon cities with 

regional primacy (Browder and Godfrey 1997; Ryder and Brown 2000; Guedes, Costa, 

and Brondizio 2009) and traditional perspectives on regional zoning of the countryside 

(Wiggins and Proctor 2001), which assume that, with distance, rural communities 

become less reliant on the commercialization of farm products because of transportation 

costs. 

 

LITERATURE REVIEW 

This dissertation examines aspects of the use of natural resources by rural 

smallholders, particularly when such resources constitute sources of income. In the 

present study, the term smallholder refers to a wide range of rural peoples who may 

engage in a number of livelihood activities to produce or collect items destined for direct 

household consumption and/or obtained with commercial purposes. Smallholders manage 

relatively small tracts of land in their communities and engage in relatively small 

extractive operations, usually with the help of household or community members (see 

Chapter 2). Smallholders may be wage laborers too, usually on occasion rather than 

permanently. Smallholders are defined in more detail later in this chapter, particularly in 

relationship to the Iquitos region. 
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In general terms, the present study draws from the broad literature linked to 

human-environment interactions research (Gibson, McKean, and Ostrom 2000; Moran 

and Ostrom 2005; Moran 2006, 2010), mainly focusing on the market-oriented reasons 

behind the household decisions that lead to the use and management of accessible natural 

resources. It must be acknowledged, however, that such decisions are usually informed 

by a multitude of aspects, some linked to but others different than those economic. The 

understanding of decision making as related to exploited natural resources is often an 

important part of scholarly inquiries linked to human-environment interactions and 

smallholder livelihoods (Ellis 2000; Moran 2006, 2010; King 2011). Moran (2006) 

suggests that the fields of psychology and economics have been fundamental in probing 

how and why decisions are taken regarding resource use. A psychological approach is 

useful in exploring idiosyncrasies, which may be unpredictable, but also behavioral 

responses that may be predictable, as these decisions are biased by particular 

circumstances in which individuals are embedded, sometimes even unconsciously 

(Moran 2006, 2010). Economic approaches help formulate theories that explain—or help 

predict—agents’ behaviors in response to a number of variables, often assuming 

particular economic and/or behavioral rationales (Coomes and Burt 2001; Walker 2004; 

Arima et al. 2005). 

Both approaches are important in the present study, even if emphasis is mostly 

given to economic rationales. For instance, spatiality as relative location has a 

psychological component (Starr 2005), which is explored in Chapter 5 as accessibility 

perceptions vary considerably depending on whether strategies for the commercialization 

of products (market access to Iquitos or other regional markets) or access to education 
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and health services are considered. Also, Chapter 6 examines local attitudes towards 

state-sponsored conservation efforts. Socioeconomic rationales seem to prevail in locals’ 

attitudes as they react to restriction of access to natural resources important to their 

livelihoods, but consulted local people’s attitudes seem also influenced by whether they 

perceived having been included in or excluded from the political process that created the 

protected area. Thus, the access-accessibility coupled approach employed in this 

dissertation to examine smallholder livelihoods allows incorporating local people’s 

decision-making perspectives on accessibility as they change with and react to different 

policies affecting both access and accessibility to things and places needed for 

smallholders’ wellbeing and livelihoods. 

In exploring and classifying the different factors that may determine or influence 

decision making, it is important to examine the various scales at which these factors 

originate and operate, and how these different scales interact among each other. For 

instance, factors linked to decision making can be classified in relation to whether they 

are “external” (e.g., markets, policies, weather) or “internal” (e.g., different household or 

sub-household variables) to the unit of analysis (e.g., household or household members) 

(Moran 2006). The “household” is one of the most common units of analysis for probing 

and modeling smallholder decision making (Evans 1991). In this study, a household 

refers to the individuals who share a home; the working members of the household 

contribute to the economy and subsistence activities associated with the unit, conducting 

a variety of livelihood activities and caring for those who do not work, like children, the 

elderly, those ill, or those mentally or physically disabled household members 
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(Meindertsma 1997). A more detailed description of how household is employed as a unit 

to collect data for this research is included later in this chapter and in Chapter 2. 

Modeling household-level decisions may be problematic because it assumes that 

different household members are agents only if their actions can be aggregated with those 

of other members to signify a unified “household decision” process (De Haan and 

Zoomers 2005). This basic issue may be useful in illustrating the potential shortcomings 

of a nested representation of decision-making scales, considering how broader levels—

geographically, politically, and/or organizationally—aggregate individuals and their 

groups. In some cases, a rigid nested hierarchy is appropriate for explaining how different 

scales of agents and decision making processes interact, as represented through “chains 

of explanation” in political ecology work (Blaikie 1985; Rocheleau 2008). However, 

such structure of analysis does not contemplate cross-scalar influences beyond those for 

which the nested structure allows, even if certain factors and their scales are meant to 

form or be part of rigid, nearly hierarchical structures (e.g., government structures and 

many government policies). Often, a representation that allows direct interactions among 

and across scales is necessary to illustrate decision-making processes, considering levels 

connected in a web or network, which has been employed for representing structural and 

agents’ relationships in relatively recent political ecology work (Rocheleau 2008). The 

present dissertation research employs the smallholder household as its unit of analysis, 

presenting data assumed to be representative of a household and, more specifically, its 

decision making (e.g., a particular livelihood choice or strategy), even if such a 

household is usually comprised of various members and may even present internal 

clusters (e.g., children, females). How data are collected in order to represent an entire 
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household is an important methodological issue for household studies, and in order to 

account for a better representation of household dynamics, both household heads (female 

and male) were interviewed when possible for this study (Chapter 3). 

Besides understanding intra-household dynamics, it is also important to explore 

how internal and external factors in the study region interact across scales. What are the 

structural and external factors (e.g., community labor arrangements, conservation 

policies) that interact with and perhaps change local livelihood spatialities and 

institutions, thus affecting livelihood choices and decision making? Such interactions 

among different factors and scales may foster household processes that aggregated result 

in significant landscape change. Regardless of the scale(s) of analysis, landscape change 

results at least in part directly or indirectly by smallholder household decisions. Thus, 

trying to understand and characterize smallholder livelihoods connotes creating a basis to 

assess the sustainability of such livelihoods, particularly within human-environment 

interactions and development research (Scoones 1998; Ellis 1998; Moran 2010). Issues of 

cross-scalar influences on smallholder livelihoods transpire throughout all results, mainly 

concerning local interactions with various sectors of regional markets (Chapters 4 

through 7), regional and national government policies (Chapters 4 and 6), transnational 

nongovernmental organizations (NGOs) (Chapters 5 through 7), and multilateral 

development agencies (Chapter 6). Issues of sustainability are also important throughout 

this dissertation, particularly in Chapter 6. 
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Accessibility 

Accessibility has been represented and measured with a number of indices that 

normally allude to distance in some form, which may include travel time, costs, 

frequency and availability if travel means, terrain roughness, slope, among other factors 

(Ingram 1971; Nagendra, Southworth, and Tucker 2003; Vuori 2009; Salonen et al. 

2011). Since von Thünen’s land-rent model linking rural land use allocation with 

transportation costs and distance to urban centers (Stevens 1967), land use modeling 

studies have considered access to markets one of the main determinants of land use. 

Literature concerned with deforestation often mentions political-economic factors 

enhancing access to resources, like road construction and land tenure issues, as important 

land use and land cover change (LUCC) drivers.  While empirical regression models have 

frequently supported the thesis that deforestation and agricultural expansion 

(intensification and/or extensification) are in part caused or accelerated by access to 

markets and resources (Chomitz and Gray 1996; Mertens and Lambin 2000; Lambin et 

al. 2001; Verburg, Overmars, and Witte 2004), studies have also demonstrated that 

accessibility as a measure of distance is only one—even if sometimes highly influential—

of the multitude of factors shaping landscapes and deforestation patterns, as a result of 

particular livelihoods causing those changes (Angelsen and Kaimowitz 1999). 

Conversely, changes in policy for rural and urban development and/or regional and 

international economic influences may promote the opening of new access routes to reach 

those resources in demand (Verburg, Overmars, and Witte 2004). For instance, the 

sudden rise and depopulation of settlements and urban centers, describing a historical 

chaotic urbanization pattern in the Brazilian Amazon, have occurred in combination with 

local, regional, and global economic factors finding resources in demand and thus 
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developing infrastructure to reach them wherever they are (Browder and Godfrey 1997). 

However, resources need to be reached in order to be exploited, so an association 

between transportation routes and land use changes linked to early settlement livelihoods 

is expected. 

Several authors suggest an association between frontier expansion and increased 

resource access and market integration. In the Brazilian Amazon, much LULC changes 

have occurred in association with road infrastructure expansion (Alves 1999; Arima et al. 

2005; Walker et al. 2009). With examples also in the Brazilian Amazon, studies show 

that when associated with areas highly populated with better access to markets, the 

probability of agricultural lands to be left in fallow for long periods and, therefore, forest 

to fully regrow, is generally low, so homogenizing the rural landscape into one 

commercially driven, with shorter and shorter fallow periods (Andersen et al. 2002; 

Metzger 2003).  However, in areas with relative low population, deforestation might be 

temporary because sufficiently long fallow periods allow secondary forests to develop 

(Andersen et al. 2002). 

In numerous studies, measures of distance represent accessibility.  In the von 

Thünian tradition, authors assume lands closer to markets are more likely to undergo 

LUCC (Chomitz and Gray 1996; Nelson and Nellerstein 1997; Walker 2004). However, 

distance to markets alone often does not suffice to explain the complexity of land use 

patterns in heterogeneous landscapes. Biophysical conditions such as fertility and 

flooding seasonality restrict land use in the Amazon even if human capacity to adapt to 

different environments and establish productive systems has proven great (Moran 1991). 

Winklerprins (2002) describes how peasants in the eastern Brazilian Amazon have 
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adapted to seasonal flooding, moving between floodplains and uplands throughout the 

year in order to meet their livelihood needs. Types and quality of access routes are also 

relevant.  Research conducted in the southeastern Peruvian Amazon compared land-cover 

changes in the proximities of roads to those along rivers, finding that deforestation rates 

were significantly higher along roads (Álvarez and Naughton-Treves 2003).  Nagendra 

and others (2003) demonstrate that political economic factors might be fundamental 

when contextualizing deforestation and accessibility.  In a mountainous rural area in 

Honduras, the authors found that contrary to the bid-rent logic, areas further from the 

road and more inaccessible due to higher slopes, suffered more deforestation, and that 

many areas near roads experienced forest regrowth due to a policy encouraging  coffee 

plantations, which in the study area are better suited to more elevated areas. 

Depending on the context, accessibility, perhaps like LUCC (Meyer and Turner 

1994), can be regarded as either cause or consequence of landscape transformation.  

While economic models of land use—notably the bid-rent—overemphasize theoretical 

abstractions, researchers tend to also make use of empirical findings to enrich land use 

models. Chomitz and Gray (1996) suggested that the concept of potential rent may be 

fundamental in addressing frontier expansion within rural forested areas, being that 

possible infrastructure development and consequent lower transportation costs would 

translate into actual rent and LUCC. In this manner, an area where the potential rent is 

high for some reason (for instance, due to oil exploration or relative proximity to highly 

accessible areas), attracts infrastructure development. In contrast, political decisions on 

where to build roads—and in this manner incentivize settlement establishment in frontier 

landscapes—does not always follow an environmental rationale. Many areas not suited 
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for agriculture, if opened to settlers, might lead to land degradation rather than 

sustainable livelihoods (Chomitz and Gray 1996; Mäki, Kalliola, and Vuorinen 2001). 

Angelsen and Kaimowitz (1999) argue that road building is partially endogenous to 

models of deforestation, a fact that might be addressed by better accounting for historical 

and political-economic contexts. The simple correlation between distance to roads and 

deforestation found in regression models tends to overstate the causality, since some 

roads are built precisely because an area has been cleared and settled, rather than the 

contrary. 

 Though von Thünen’s model is relatively simple, it attempts to model particular 

land uses rather than only deforestation, but it does so assuming a landscape where all 

land uses have the same accessibility necessities (Stevens 1967). Verburg and others 

(2004) advocate for and proposes the use of measures and modeling methods that better 

characterize the accessibility requirements of specific rural land uses. Considering 

landscapes that suffer seasonal flooding, such as the Amazon floodplains or Verburg et 

al.’s (2004) study area in the Philippines, certain times of the year might present better 

transportation conditions to products transported by river (Chapter 7 and WinklerPrins 

2002).  In addition, accessibility measures that consider transportation costs and friction, 

and network rather than Euclidean distances, may be more efficient in untangling LUCC 

processes (Verburg, Overmars, and Witte 2004). Addressing issues of transportation 

accessibility in the Iquitos region, Salonen and others (2011) emphasize network 

distances, travel time, and availability, frequency, and transport volume capacity of 

transportation means available for smallholders to transport products to Iquitos. 



 

 

20 

While transportation and market accessibility are important issues throughout all 

chapters in this dissertation, Chapters 4 and 7 bring particular attention to some of the 

topics discussed above, including discourses on road development as the most important 

accessibility issue linked to environmental change in the Amazon. While remote areas in 

the Amazon may be less disturbed in terms of deforestation processes related to 

commercial cropping, less visible forms of environmental change may be occurring, 

change that may be as much of ecological concern as deforestation is, including both 

regulated and unregulated mining and selective logging (Salo and Toivonen 2009; Parry 

et al. 2010b; Postigo and Montoya 2010). Resources in remote areas attract residents and 

external agents, especially concerning high economic value items like timber and ore, as 

their market values justify their transport through long distances (Chapter 7). Also, such 

resources may be more abundant in remote areas as they may have been overexploited in 

areas closer to the markets. 

Even when deforestation is the only type of environmental or land use change 

assessed, city regions that are both river and road-based, as the Iquitos region was 

imagined to be upon the establishment of the Iquitos-Nauta Road (e.g., Salo and Pyhälä 

2007), may not follow fishbone, road-deforestation patterns observed elsewhere in road-

dense areas of the Amazon. While Álvarez and Naughton-Treves (2003) found 

deforestation to be higher on average along roads than near rivers, in the Iquitos region 

some river stretches seem to present higher deforestation rates than roadside areas, at 

least in the 1980s-1990s, when the Iquitos-Nauta Road’s pavement had not been 

completed (Chapter 4). Other studies have indicated that land uses along the Iquitos-

Nauta Road were not expanding at high rates or were not as intensive as were expected to 
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be during the first years of its establishment, particularly as soil conditions along this 

road generally limit certain land uses, including (smallholder) swidden agriculture and 

cattle raising (Wahl, Limachi, and Barletti 2003; Limachi, de Jong, and Cornejo 2006). 

As much as the present study engages with the accessibility approach and 

literature, such an approach is deemed insufficient to characterize nuanced, localized 

processes of smallholder land use and livelihood transformations, particularly when 

considering the political-economic and environmental dynamism of the Iquitos region 

and other urbanizing regions of the Peruvian Amazon. As addressed above, accessibility 

measures are usually derived from landscape perspectives and models where markets and 

households are fixed features. While such an accessibility-landscape perspective is useful 

in Chapters 4 and 7, when exploring regional trends of land use change and livelihood 

specialization, closer looks at smallholder decision-making processes, such as those 

examined in Chapters 5 and 6, require assessments that allow accounting for dynamic and 

cross-scalar accessibility-livelihoods interactions. Thus, this dissertation engages with 

both access/resource use rights (Schlager and Ostrom 1992; Ribot and Peluso 2003) and 

accessibility perspectives in order to examine how these intersecting perspectives 

influence livelihood and land use differentiation in the study region. In the folowing 

sections, considerations on access frameworks are addressed from the perspectives of the 

literatures on livelihoods, conservation, and smallholder and rural-urban classifications. 

 

Livelihoods and income diversification 

Livelihood research has introduced analytical frameworks to examine smallholder 

decision making based on factors operating at multiple scales, from those pertaining the 
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household, to community and national factors, and cross-scalar interactions (McSweeney 

2004; De Haan and Zoomers 2005; King 2011). Livelihood research has emphasized 

examining the influence of different types of material and social resources, or capitals 

(e.g., financial, social, human, physical, and natural capitals) available to the household 

(or the individual) on yielding particular livelihood choices (or styles, pathways, 

trajectories, or strategies), usually focusing on rural or periurban settings confined to 

communities in developing countries (Bebbington 1999; Carney 1998; Ellis 2000; De 

Haan and Zoomers 2005; King 2011). Perhaps like smallholder studies in cultural and 

political ecology (Zimmerer 1991; Netting 1993; Robbins 2004), the origins of livelihood 

studies implied optimistic perspectives on the viability and sustainability of smallholder 

livelihoods, particularly when framed as “sustainable livelihood” in development or 

policy studies (Scoones 1998; De Haan and Zoomers 2005). While addressing rural 

people at the fringes of poverty and environmental degradation, the (sustainable) 

livelihood framework has served to examine the various factors and circumstances 

contributing to particular livelihood outcomes, and in doing so identifying possible 

recommendations for tackling socioeconomic and environmental problems or risks 

embedded in such livelihood systems (Carney 1998; Scoones 1998; De Haan and 

Zoomers 2005). 

Livelihood literature and scholars vary in favoring particular terms to refer to 

similar elements within analytical frameworks; e.g., livelihood “resources” versus 

livelihood “assets” versus “capitals” (Bebbington 1999; Carney 1998; Ellis 2000). More 

importantly, the livelihood processes and forms for conceptualizing them also vary 

among authors. A common thread in livelihood conceptual models is the attempt to 
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articulate how financial, social, human, physical, and natural capitals available—or 

restricted—to  individuals interact to produce livelihoods, also examining the factors 

influencing differential access to such capitals (De Haan and Zoomers 2005; King 2011). 

Access is purportedly an essential theme in the livelihood approach to development 

studies because it is often fundamental to examine how access to different types of 

capitals mediates smallholder livelihoods. Still, it is in its sometimes simplified treatment 

of access that the livelihood framework has been criticized (De Haan and Zoomers 2005; 

King 2011). Examining access may call for exploring the complexities and dynamics of 

political economic structures, institutions, mechanisms of policy-related, social, and 

economic exclusion, and complex implications linked to property rights and the bundles 

of power relations (Schlager and Ostrom 1992; Leach, Mearns, and Scoones 1999; Ribot 

and Peluso 2003; De Haan and Zoomers 2005; Rocheleau 2008; King 2011). 

Geographers studying rural livelihoods have the opportunity to enrich the livelihood 

approach by paying attention to nuanced access spatial relations. For instance, King 

(2011) highlights the importance of considering the spatialities of differential access to 

capitals and the spatial processes producing particular livelihood trajectories. He suggests 

that “research on livelihood diversification, for example, would benefit from 

understanding how diversification is often produced by spatial processes that necessitate 

new strategies to generate income and support households” (King 2011, 309). 

This dissertation examines how spatial relations among smallholders, natural 

resources, and markets influence livelihood choices. An important theme in livelihood 

studies is the exploration of the determinants of livelihood diversification. As a process, 

diversification is usually studied as: (1) linked to agents’ deliberate choices or 
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preferences in building a diverse set of livelihood activities and income sources in order 

to improve living standards; (2) a reaction and adaptation to crises, which usually yield 

involuntary and/or unplanned livelihood adaptations; or (3) informed by the anticipation 

of crises and the minimization of risks, which is not uncommon in politically, 

economically, or environmentally unstable/dynamic places (Ellis 1998, 2000). In 

summary, livelihood diversification may be a strategy to accumulate wealth or to cope 

with crises. These possibilities seem to agree with conceptualizations of the Peruvian 

Amazon smallholder as a generalist and diverse in terms of the breadth of his or her 

livelihood strategies. Smallholders in the Peruvian Amazon are imagined to have access 

to a number of assets including diverse upland and floodplain resources that maintain 

diverse subsistence and market-oriented activities such as agriculture, forestry, hunting, 

fishing, non-timber product collection, logging, charcoal production, animal raising, 

engaging in wage labor, and acting as middlemen, among many others (see Chapters 5, 6, 

and 7) (Hiraoka 1986; Coomes 1995; Coomes and Burt 2001; Pinedo-Vasquez et al. 

2002). In addition, unpredictable flooding events risking to destroy floodplain crops 

(Chibnik 1994), river seasonality (Chapter 7), market fluctuations, macroeconomic and 

conservation policy changes (Chapters 4 and 6), road construction (Chapters 4 and 5), 

and urbanization (Chapter 4), among other factors, also introduce multifaceted 

instabilities to smallholder livelihood-related decision making, which may translate in 

livelihood strategies more or less diverse. 

The present dissertation looks more closely at cases of livelihood specialization. 

In such a diverse environment and with a history anchored in diverse livelihoods, what 

are the reasons to choose to specialize as a smallholder in the Iquitos region? As much as 
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livelihood diversification may be a deliberate strategy to attain better living standards 

(Ellis 2000), specialization also responds to socioeconomic aspirations of furthering the 

monetized economy and accumulating wealth (Pacheco 2009). Smallholder specialists in 

other parts of the Amazon are often characterized as responding to local, regional, or 

international market forces in conjunction with a deliberate strategy to upgrade from 

(traditional) small-scale producers to (modern) entrepreneurs (Adams et al. 2009; 

Pacheco 2009). For instance, many smallholders in the Brazilian Amazon have made the 

shift from livelihood generalists to income specialists like cattle ranchers (Salisbury and 

Schmink 2007; Pacheco 2009), açaí producers (Brondizio 2009), or loggers (Parry et al. 

2010b), as a response to both market opportunities and access to particular resources that 

allow exploiting products on demand. The present study explores some of the factors 

associated with livelihood and income specializations in the Iquitos region, particularly in 

Chapters 5 and 7, paying attention to the spatialities of resource and market 

access/accessibility as well as access to other livelihood assets, and how institutional 

structures influence such access. 

 

Access to natural resources: Conservation and livelihood displacement 

The present section contains parts of Cardozo (2011). Eviction has been discussed 

as an extreme social consequence of biodiversity conservation initiatives and other 

development projects, particularly as it affects traditional rural communities (Stevens 

1997; Cernea 2000; Geisler 2002; Dowie 2005; Agrawal and Redford 2009). 

Conservation initiatives may also result in other forms of involuntary displacement. 

National parks may be established in areas that are not inhabited but have been 
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traditionally managed. In this case, eviction is not enforced, but the exclusion of resource 

use is likely to displace livelihoods and require alternative income sources and 

subsistence means. “Restriction of access” can be regarded as a form of “economic 

displacement” (Cernea 2005). Agrawal and Redford (2009) criticize the use of the term 

displacement as restriction of access: “Such an expansive meaning actually obscures the 

plight of those who are physically separated from their land and homes” (p. 2). The 

current study aligns with Brockington and Igoe’s (2010) interpretation of displacement. 

Citing Cernea (2005), these authors state that conservation displacement includes two 

processes: “(i) The forced removal of people from their homes; and (ii) economic 

displacement, the exclusion of people from particular areas in their pursuit of a 

livelihood… Exclusion of economic activity, which does not lead to moving home, still 

displaces that activity elsewhere” (Brockington and Igoe 2010; p. 425). 

Criticism of conservation displacement has encouraged the design of protected 

areas that are inclusive of human habitation and use (Stevens 1997), which in Peru has 

caused revisions of conservation legislation (Naughton-Treves et al. 2006; Young and 

Rodríguez 2006). Inclusive protected areas are often the result of participatory processes 

in which local people, the government, and conservationists collaborate to create a 

conservation space that attends to socioeconomic and biodiversity protection needs. 

Local participation may also result in voluntary displacement if strict nature protection is 

required, especially when adequate alternatives and compensation packages are offered 

(Beazley 2009). Allowing local people to negotiate the conditions under which they will 

stay or leave their traditional territories may prove paramount in achieving conservation 

and social justice (Beazley 2009). A number of national governments, transnational 
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nongovernmental organizations (NGOs), and multilateral development agencies have 

adapted their development and conservation discourses to consider issues of social justice 

and sustainable livelihoods, and to promote purportedly bottom-up approaches to project 

implementation (IUCN 1980; Cernea 2000, 2005). 

Particularly in developing countries, governments may not have the financial and 

logistic resources to enforce park patrolling or evict settlements from recently created 

protected areas (Brockington and Igoe 2010). It has become increasingly important to 

engage in participatory processes in order to realize conservation planning and 

management, and avoid possible invasions or other types of non-compliance behaviors, 

like poaching. Compensation packages and remedial projects usually aim at offering 

alternatives to losses related to displacement, including (1) loss of access to social 

networks, common property, and natural resources, and (2) consequent losses in 

livelihood opportunities and income sources (Agrawal and Redford 2009; Cernea 2000). 

Still, one of the most problematic steps when initiating a participatory process is to 

identify the local groups that must be included when planning a protected area. Local 

people who have resided for generations in areas targeted for conservation are easy to 

identify as “stakeholders,” yet, more nuanced questions about the spatiality of resource 

use practices must be asked within participatory approaches. For instance, the 

establishment of national reserves in Peru may result in the partitioning of resource use 

rights into ascribed groups and extractive quotas, which can conflict with preexisting 

institutions that include a wider range of local users and a complex set of multisited and 

seasonally variable resource management practices. 



 

 

28 

Most smallholder communities in the Peruvian Amazon do not have legal titles 

for the territories they inhabit and use (Espinosa 2008); different communities may share 

extractive territories, sometimes in complex ways perceived differently by each 

community or even among households. Roth (2008) suggests that “conservation conflict 

between the state and local communities is shaped in part by the different spatialities 

produced through their distinct institutions of resource management” (p. 388). In a 

similar fashion, the current study (Chapter 6) proposes that the spatiality of livelihoods be 

carefully examined in the study region so that unknown relationships among households, 

communities, and extractive territories can be considered when formulating conservation 

policies within participatory approaches. While studies addressing indigenous groups 

have dealt with similar issues in other parts of the Peruvian Amazon (Sarkar and 

Montoya 2011; Montoya and Young 2013), the present study focuses on smallholder 

communities with higher access to regional and urban markets in the Iquitos region. 

 

Smallholders in the Amazon and the Iquitos region 

A number of scholars occupied with the study of rural livelihoods have debated 

over the usage of terms employed to categorize rural people into cultural and 

socioeconomic types (Redfield 1960; Cancian 1989; Chibnik 1995; Pace 1997; Robbins 

2004; Adams et al. 2009). In particular, the use of the term “peasant” has been challenged 

(Robbins 2004). Even if modern concepts of the peasantry recognize the evolution of the 

term since its original incarnation in feudal times, some scholars prefer to use other 

terms, sometimes because peasant may be relatively narrow in its socioeconomic 

definition (Redfield 1960) or because of pejorative connotations (Robbins 2004). In 



 

 

29 

cultural and political ecology work in particular, the deliberate use of other terms, notably 

“smallholder,” in part implies this shift towards an autonomous, semi-commercial (or 

semi-subsistence) lifestyle that often incorporates a number of farm and off-farm 

livelihood activities, among other supplemental income sources (Netting 1993; Robbins 

2004). There have been country- and region-specific academic and political discussions 

linked to smallholder classification (Pace 1997; Adams et al. 2009; Cousins 2011). In the 

Brazilian Amazon, such discussions have stemmed largely from the derogatory 

connotation with which the term caboclo is associated locally and regionally when 

referring to traditional Amazonian smallholders of mixed heritage (Pace 1997; Adams et 

al. 2009). In addition, caboclo may be used to denote—in a derogatory manner—rural-

peasant upbringing and demeanor, even by urban dwellers in the Amazon, many of 

whom, ironically, share a similar ethnic mixed heritage (Pace 1997; Adams et al. 2009).1 

The list of suggested Portuguese alternatives to caboclo is long; most of these terms come 

from self-identification, specifically referencing, for instance, where a smallholder lives 

or conducts his/her livelihood activities (e.g., ribeirinho or riverine smallholder, varzeiro 

or floodplain smallholder), or what his/her predominant livelihood strategy is (e.g., 

seringueiros or rubber tappers, roceiros or farmers) (Pace 1997). 

While some scholars (e.g., Pace 1997) favor the use in scholarly work of terms in 

Portuguese employed for self-identification, other scholars have proposed new 

alternatives to caboclo in English in order to advance new paradigms (Adams et al. 

2009). Some of these suggested terms favor different extremes of the Amazonian 

                                                 

1 Chibnik (1991) indicates that caboclo is usually used in Brazil to refer to both rural and urban Amazonian 

people (except for tribal Amerindian), while Pace (1997) implies that caboclo is regionally used to denote 

rurality. 
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smallholder “modern-traditional” dichotomy (Adams et al. 2009). For instance, Nugent 

(1993, 2009) has suggested caboclos be replaced with “historical peasants” in order to 

highlight these people’s mixed Amerindian-European-African ethnicity and, more 

importantly, their regional historical origin. Brondizio (2009), however, has suggested 

calling such smallholders “small-scale producers,” foregoing origin/ethnic denominations 

that would differentiate caboclos from more recent colonists, usually called colonos, 

many of whom have migrated to the Amazon from other regions of Brazil. Brondizio, 

thus, brings attention to these smallholders’ socioeconomic current reality and 

aspirations, considering that their livelihood choices reflect important commercial 

relationships maintained with regional and international markets (Brondizio 2009). 

Scholarly work in English referring to Peruvian Amazonian smallholders shows 

significantly less discussion on the usage of local or academic terms that might be 

derogatory or overgeneralizing, perhaps because the counterpart of caboclo in Peru, 

mestizo, is not such a controversial term in the region. Also, mestizo does not denote 

rurality, being an ethnic term that may be applicable to urban residents too. This 

dissertation research favors (1) the term smallholder over peasant for academic writing in 

English, (2) self-identifying terms for local communication in Spanish, and (3) 

livelihood-related categorizations in policy related contexts. 

 

Peasants and smallholders 

Conceptualizations of the term peasant have evolved—from feudalism to 

capitalism to neoliberalism—in order to reflect a relative gain in economic autonomy 

through both a continual engagement in subsistence livelihood activities and the 
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development of various commercial relationships with the marketplace. While the 

“feudal peasant” family produced surplus for their landlords, the contemporary peasant 

household—as embedded in the market economy—produces surplus mainly to sell it. 

Still, more often than not, contemporary peasants are thought of as subsistence 

smallholders rather than capitalist small-scale farmers (Waters 2007). Although peasants 

usually sell and buy things, and pay for services, many do not accumulate financial 

capital, rapidly exhausting their profits as—or even before—they are obtained. Thus, 

peasants’ economy is often considered to be of subsistence despite their—direct or 

indirect—engagement with markets. In addition, in many cases, smallholders continue to 

deal with patrons, particularly through informal credit arrangements, depending on 

advances to buy household items or to initiate agricultural production or resource 

extraction of items that patrons demand (Gow 1991; Santos-Granero and Barclay 2000). 

Some cultural and political ecology scholars ascertain that the use of the term 

peasant should be discontinued in favor of a more general term (with less baggage) like 

“smallholder” (Robbins 2004). Discourses linked to modernization and, more recently, 

neoliberal capitalism suggest that global markets and population pressures demand the 

optimization of natural resource exploitation into larger and intensified operations, 

implying that modern and/or neoliberal development will empty the countryside of 

smallholders (Netting 1993; Robbins 2004; Neumann 2005; Waters 2007). In many 

countries, the mechanization of agriculture and the increase of labor demands in 

industrial and urban areas have indeed promoted the temporary or permanent rural 

depopulation. As a result, the term peasant may conjure a lifestyle that is backwards and 

primitive; also, considering the rural-urban dichotomy, the term peasant may evoke past 
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and present preconceptions of class, socioeconomic status, or other attributes given to 

rural as opposed to urban peoples. Not all scholars appear preoccupied with the baggage 

the term may carry, perhaps because in their work they emphasize socioeconomic or 

historical definitions of peasant. In socioeconomic terms, peasants are agriculturalist rural 

residents of relatively small, geographically fixed communities, who produce, collect, 

catch, or barter for the items required to sustain their individual needs or those of their 

family, while also commercializing, when available, surplus obtained from subsistence 

activities (Redfield 1960; Cancian 1989). Peasants may also collect or produce 

exclusively for the market, while they engage simultaneously in subsistence agriculture 

(Redfield 1960). In other words, peasants are positioned somewhere on the gradient 

between (1) “traditional cultivators,” who do not engage with the monetized economy 

and produce/collect/catch/barter for all the items their family consume, and (2) “small 

farmers,” who sell everything they produce or collect, and buy everything their family 

consumes (Redfield 1960). Also, in some scholarly work, the term peasant is restricted to 

qualify those who farm rather than those who are wage laborers or those who trade, 

whom are considered part of other sectors of the rural population, the “rural proletariat” 

and “rural entrepreneurs,” respectively (Chibnik 1995). 

To better reflect the socioeconomic characteristics of contemporary smallholders, 

some authors have opted for redefining the term peasant rather than replacing it. More 

recent peasant conceptualizations incorporate a wider variety of livelihood options 

besides subsistence and commercial agriculture, particularly considering how the 

contemporary peasant economy usually balances subsistence, commercial, wage labor, 

and even trading activities in variable proportions that fluctuate seasonally and inter-



 

 

33 

annually as markets and accessibility to markets change (Cancian 1989; Chibnik 1995). 

Still, in addressing the same rural people who are considered peasants in the 

socioeconomic terminology (even in newer peasant conceptualizations), some scholars 

have advocated for the use of a more general, new term—smallholder—in order to 

circumvent pejorative connotations and highlight the persistence and evolution of 

smallholding through neoliberal capitalist times. In cultural and political ecology work, 

the use of “smallholder” in referring to peasants can be traced to anthropologist Robert 

Netting (Netting 1993; Robbins 2004). He defines “smallholder” as an extension of the 

agriculturalist “householder” in order to advance a new paradigm that brings attention to 

the—economic and environmental—sustainability and efficiency of smallholder 

livelihoods, drawing upon examples of different systems (like pastoralist and 

agriculturalist smallholding) in different places, including African and Swiss villages. 

Robbins (2004) suggests that, mainly after Netting, smallholder should become the 

alternative term to peasant, especially when reaffirming that smallholding is still a viable 

and sustainable lifestyle option despite modernist and neoliberal discourses that have 

somehow undermined peasant livelihoods. The term smallholder has also acquired new 

conceptualizations since Netting employed it; “smallholder” is now used less rigidly in 

order to include a diverse group of rural people with a varied mix of livelihood activities 

and occupations, much like loosened, newer redefinitions of “peasant,” also including 

those who are fully integrated in the market economy and accumulate financial capital—

that is, small farmers rather than peasants (Robbins 2004; Cousins 2011). 
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Peruvian Amazon smallholders 

Unlike academic and policy-related discussions about the mixed-heritage rural 

dwellers of the Brazilian Amazon (Adams et al. 2009), there has not been much academic 

discussion on what to call Peruvian Amazon smallholders. Chibnik (1991) mentioned the 

use of the term cholo as derogatory when referring to detribalized Amerindians with 

similar socioeconomic characteristics as white-mestizo smallholders. However, Chibnik’s 

(1995) call to use particular terminology to refer to traditional riverside smallholders in 

the Iquitos region does not seem to be a reaction to possible derogatory connotations of 

locally used names. Chibnik (1995) encouraged the scholarly use of campesino for 

smallholders in the Iquitos region based on how non-Amerindian riverine people self-

identified in the Iquitos region, and as an alternative to both “peasant” and the regionally 

used “ribereño” (riverside peasant). Chibnik (1995) finds “peasant” and “ribereño” 

reductive because these terms fixate smallholders to their riverside livelihoods rather than 

bring attention to these smallholders’ dynamic spatial and socioeconomic mobility on the 

rural-urban gradient, while still differentiating themselves from other rural dwellers and 

urban residents. During the work carried out for this dissertation, it was confirmed that 

mestizo smallholders often employ “campesino” to self-identify, sometimes with a 

similar sense of pride as that which indigenous groups may exhibit when mentioning 

their ethnicity, in no instance finding the use of campesino explicitly derogatory in the 

region. From the conversations carried out during the interview campaign, both with 

household heads and community leaders, this pride in self-identifying as campesino 

seems related to a collective will to be legally recognized as part of a comunidad 

campesina (official term for a titled peasant community) in the case of communities 

looking for or in the process of state-categorization of their settlements. Also, consulted 
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residents from communities already legally recognized as comunidades campesinas seem 

to be proud in calling themselves campesinos in order to restate their community status. 

In a purported effort to protect smallholding and the livelihoods of peasants and 

indigenous people, the Peruvian government created in 1920 two communal land tenure 

categories for smallholder communities, comunidad campesina (peasant community) and 

comunidad nativa (indigenous community), also conferring on them particular rights: 

Titled community lands cannot be transferred, sold, leased, or used to secure credits. The 

most common form of—informal—land tenure in riverside communities of the study area 

seems to agree with formal communal campesino titles. Communal titles specify the 

spatial extent of the community without partitioning such territory into individual 

(household) titles or individual parcels. It has been argued that by creating only two 

categories of smallholders, at least in terms of communal land titling, discussions on 

ethnicity would shift from a diverse mestizo populations (e.g., Andean, black, and coastal 

peasants) to a coalesced, class-based campesino category. However, this “agrarian 

reform” had a much greater and earlier impact in other parts of Peru than in the Amazon, 

particularly in the Andes. Arguably, these laws and the agrarian reform had little direct 

effect on Amazon smallholders during the decades between 1920 and 1960. The Peruvian 

Amazonian mestizo populations, the ribereños, were still in formation when these 

communal land laws passed. In the Iquitos region, while the emergence of riverine rural 

settlements can be traced to early post-rubber boom times, it was only in the early 1960s 

that ribereños started to exhibit characteristics of peasantry, becoming increasingly 

economically independent from patrones (patrons) and the debt-peonage, habilitación 

system, which was prevalent during previous decades (Santos-Granero and Barclay 
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2000). To this effect, Chibnik (1995, 13) implies that contemporary Iquitos-region 

smallholders are better qualified as peasants/campesinos “than their grandparents, who 

had less authority and spent more time working for others.” 

While self-identification terms must be acknowledged and studied (Chibnik 1991, 

1995; Pace 1997; Adams et al. 2009), this dissertation favors the use of broader terms 

than campesino when referring to rural residents of the Iquitos region. More than a literal 

call for finding a better term or category that captures the socioeconomic complexity of 

Amazonian peasants, Chibnik (1995) simply described such complexity, still using a term 

that invokes an anchored rurality; the word campesino originates from campo, which 

translates as field or countryside, and in other parts of Peru and Latin America it may 

carry a depreciatory connotation similar to that associated with “peasant.” Also, when 

reviewing socioeconomic work related to the Iquitos region peasantry, campesino has not 

been particularly employed. Geographer Oliver Coomes and collaborators—who have 

published key socioeconomic smallholder studies about the Iquitos region—mostly use 

“peasant” even if providing nuance to smallholder livelihood strategies (Coomes 1995, 

1996; Coomes and Barham 1997; Coomes and Burt 2001; Coomes, Takasaki, and 

Rhemtulla 2011). Other scholars who have published about smallholders from the region 

seem to prefer using Spanish, regional terms or their translations, especially ribereño (or 

mestizo riverine farmer) (Padoch et al. 1985; Hiraoka 1986, 1989; Pinedo-Vasquez et al. 

2002; Pyhälä, Brown, and Adger 2006; Padoch et al. 2008). 

The discussion about the terms used to typify Peruvian Amazonian smallholders 

is relevant in the context of governmental discourses on sustainable livelihoods and 

biodiversity conservation. The smallholders consulted for the present study include 
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mestizo smallholders and those who self-identify personally or because of their 

community categorization as Amerindian while living in seemingly detribalized 

communities. Indigenousness and socioeconomic identities relate in several ways to 

resource use institutions, government policies, and visibility to attract—regional, 

national, and international—attention to rural people’s needs and problems (Escobar 

1998; Adams et al. 2009). Conservation policies, for instance, may be designed and 

applied differently when considering different cultural and socioeconomic types of rural 

people. In the Peruvian and Brazilian Amazon, it may be perceived acceptable to—

physically or economically—displace recently settled (colonist) smallholders (colonos) 

for the implementation of a protected area, while traditional smallholders (caboclos and 

ribeirinhos in Brazil, and ribereños in Peru) and indigenous groups are more likely to be 

included in conservation units categorized as reserves, in which controlled resource 

extraction is allowed (Salisbury and Schmink 2007; Cardozo 2011). In part, such trend 

relates to perceptions and assumptions of the relative low impact traditional livelihoods 

may cause in comparison to the more “modern” livelihoods of smallholder colonists. 

However, work in the Brazilian Amazon shows that caboclos (perceived as traditional) 

and more recently settled colono groups may be similarly “modern” (as in 

profit/commercial oriented) in their livelihood perspectives (Salisbury and Schmink 

2007; Adams et al. 2009; Brondizio 2009). 

In summary, this dissertation mainly addresses peoples who would be considered 

within three typical classes reported for Amazon smallholders: (1) detribalized 

Amerindian people, (2) mixed-heritage traditional peasants (mostly in riverside areas, 

ribereños), and (3) settlers/colonizers (roadside peasants). In a similar fashion to 
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Brondizio’s (2009) “small-scale producers,” the present study prefers to generalize 

ribereños, roadside peasants, and residents of indigenous communities as smallholders, 

while also highlighting their socioeconomic diversity. Brondizio (2009) has suggested 

small-scale producers with the purpose of blurring the divide between colonos and 

caboclos/ribeirinhos within the Brazilian Amazon, while still advancing a more nuanced 

understanding of the contemporary socioeconomic systems and ambitions of Amazonian 

smallholders. By using a similar term in the present dissertation, the mestizo-Amerindian 

dichotomy in the Iquitos region is addressed in addition to river and road-side peasant 

divides. Thus, the dissertation identifies two seemingly contradictory needs: (1) to merge 

certain identities/categories, as suggested by Brondizio (2009), and (2) to further qualify 

identities in order to capture the socioeconomic diversity and potentially different 

policy/institutional needs, perhaps paralleling Pace (1997) as he deconstructed “caboclo” 

into more specific denominations, some of which allude to differentiated livelihoods. As 

shown in the next chapters, regardless on ethnic or peasant categorizations, the consulted 

smallholders engage in commercial activities and have aspirations of social mobility, 

which sometimes include establishing multisited households with a base in Iquitos, or 

completely moving to the city or a community located closer to the city. A case study 

provided in Chapter 7 highlights similar aspirations from a family living in an indigenous 

Iquito community, which reflects modern attitudes towards livelihoods comparable to 

those observed in campesino communities visited for this dissertation. 
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Chapter 2: Study area 

The vast Amazon River Basin dominates the lowland tropical landscapes of South 

America (Figure 1) and is one of the most unique and diverse regions in the world, both 

in terms of natural resources and culture groups (Denevan 1992; Coomes 1995; Denevan 

1996, 2001; Heckenberger et al. 2007, 2008; Adams et al. 2009). Regional and external 

demands for local resources have fostered significant population growth and urbanization 

throughout Amazonia since its colonization following the European discovery of the 

Americas (Browder and Godfrey 1997; Santos-Granero and Barclay 2000). This 

dissertation focuses on the northeastern Peruvian Amazon, which houses one the largest 

cities in the basin, Iquitos (3°51’S, 73°13’W), the capital of the department of Loreto 

(Figure 1). 

 

 

Figure 1: The Amazon River Basin and the Iquitos region 
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The “Iquitos region” can be conceptualized, after the definition of “city region” 

by Dickinson (1964), as the region that encompasses Iquitos, periurban areas, and the 

adjacent countryside that Iquitos influences with its markets (e.g., for selling and buying 

products), services (e.g., education, healthcare), and political structures, among other 

influences (Dickinson 1964). The following sections review several aspects of the Iquitos 

region, emphasizing issues that are relevant to the rural settlements linked to Iquitos and 

its markets, especially those settlements addressed in this study. 

 

FLOODPLAINS, UPLANDS, AND SEASONALITY 

Numerous rivers from the Upper Amazon River Basin dissect the Iquitos region, 

Iquitos being at the junction of the Nanay, Itaya, and Amazon rivers (Figure 2). The 

physical landscape around Iquitos is diverse, broadly consisting of heterogeneous upland 

and floodplain environments. Non-floodable areas are generally termed terra firme (“firm 

land”) in Brazilian Amazonia and even in Amazonian literature referring to the Iquitos 

region, translated from Portuguese to Spanish as tierra firme (Mäki, Kalliola, and 

Vuorinen 2001; Salo and Pyhälä 2007; Salo and Toivonen 2009). In the study area, 

however, local people refer to terra firme environments as altura or terrenos de altura 

(high-ground lands); for this reason, the term upland is preferred in this study because it 

is deemed to better approximate local terms. Similarly, general terms referring to 

floodable areas are preferred to Brazilian-Amazonian terms like várzea (whitewater river 

floodplain), igapó (blackwater river floodplain), and igarapé (seasonal waterway). 

Different types of seasonally and permanently flooded land covers (e.g., flooded forests, 

palm swamps, lakes) are present in the Iquitos region, in addition to diverse upland 
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forests on white sands, and loamy and clayey soils (Kalliola et al. 1991; Kauffman, 

Paredes Arce, and Marquina 1998; Mäki, Kalliola, and Vuorinen 2001; Arce-Nazario 

2007; Pomara et al. 2012). 

 

 

Figure 2: Iquitos and adjacent roads and rivers 
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These environments—uplands and floodable areas—provide important resources 

for rural and urban inhabitants of the region, both in terms of resources that can be 

extracted and the terrestrial and aquatic environments where crops are grown and 

livestock and poultry are raised. Extractive and agricultural activities in the uplands and 

floodplains are highly dependent on seasonality; they are particularly influenced by the 

flooding regime. In the Iquitos region, seasonal flooding is mostly affected by 

precipitation in the Andes rather than local rainfall (McClain and Naiman 2008). The 

flooding regime marks two extreme seasons. The high-water season, regionally termed 

invierno (winter), peaks between March and May; the low-water season (verano, 

summer) peaks between August and October (Smith et al. 2002). Intermediate seasons 

are also recognized: The vaciante corresponds to the months of lowering water levels, 

between the invierno and verano; conversely, the creciente marks the months of rising 

water levels, between the verano and the invierno. March and June present the highest 

and lowest average precipitation, respectively (Salovaara et al. 2005). In a year, river 

levels vary 8.5 meters on average in the region (Hiraoka 1985; Chibnik 1994). Upland 

environments rise approximately 40 meters above mean river levels (Hiraoka 1986). 

Blackwater rivers originate locally in the lowlands, darkened by the leaching of decaying 

vegetation (McClain and Naiman 2008). By contrast, whitewater rivers originate in the 

Andes (i.e., the Marañón, Ucayali, and Amazon rivers) and carry eroded material from 

their headwaters (McClain and Naiman 2008). 

Blackwater rivers generally carry considerably lower sediment loads than 

whitewater rivers, thus providing fewer nutrients to seasonally flooded environments. 

Blackwater river floodplains are also generally narrower than whitewater river 
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floodplains (Chibnik 1994). For these reasons, rural dwellers linked to blackwater 

rivers—such as the riverside smallholders approached for this study—do not normally 

engage in floodplain agriculture. By contrast, those near whitewater rivers may have 

access to wider and more fertile floodplains in which agriculture is seasonally viable and 

often prosperous. Seasonal flooding replenishes whitewater river floodplains with 

alluvium, constituting a seasonal fertilizing process that allows high-yielding, intensive 

agriculture to take place year after year, in the same floodplain location, at least for as 

long as the river valley remains unchanged. The fluvial geomorphology of the Amazon 

River and its tributaries is highly dynamic; river courses change continually. In some 

cases, dramatic changes occur in relatively short periods of several years. These changes 

are normally non-anthropogenic, with exceptions documented in the region, such as the 

human mediation of a meander cutoff (Abizaid 2005; Coomes, Abizaid, and Lapointe 

2009). 

Nutrient enrichment through seasonal flooding, however, often occurs in a 

spatially and temporally variable manner, which makes it difficult to predict—in certain 

riverside sections—where and when fertile floodplains will occur (Chibnik 1994). Also, 

whitewater river floodplain agriculture is restricted to the months preceding the high-

water season, which prevents uninterrupted crop harvesting through spatio-temporal 

sequenced agricultural production, as maintained by many upland agriculturalists in the 

region. More gravely, smallholders may lose—partially or completely—their floodplain 

crops (e.g., cassava, plantain, rice) in years when river levels rise earlier and faster than 

anticipated (Chibnik 1994). Seasonal flooding may also influence livelihoods unrelated to 

floodplain agriculture. As river levels rise, seasonal waterways and lakes fill up, offering 
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new fishing and hunting sites and access to timber and non-timber forest resources. In 

addition, seasonal waterways constitute transport routes for many smallholder products. 

In particular, the transportation of timber from areas of extraction to the market highly 

depends on seasonal waterways in many locations of the Iquitos region (see Chapter 7). 

The interconnectivity among smallholder communities, resource-extraction locations, and 

major transportation routes significantly increases during the higher-water season, also 

enhancing accessibility to Iquitos markets. This increase of fluvial interconnectivity and, 

therefore, market accessibility, is an aspect of seasonality that normally benefits most 

riverside rural dwellers, especially those in blackwater river systems, who base their 

livelihoods upon upland resources that become more accessible in the high-water season. 

This dissertation mostly addresses rural dwellers associated with blackwater rivers (i.e., 

residents of riverside areas along the Upper and Lower Nanay, Pintuyacu, Chambira, and 

Itaya rivers). 

 

THE RUBBER BOOM AND BUST, AND THE HABILITACIÓN SYSTEM, 1850S-1940S 

The rubber boom period and its associated demand for indigenous and mestizo 

labor were fundamental in the subsequent establishment of the smallholder communities 

that were to populate riverside (and later roadside) areas of the Iquitos region (Barham 

and Coomes 1994; Santos-Granero and Barclay 2000). The rubber boom represents an 

economic period that also helped consolidate Iquitos as a persistent, growing urban center 

in the region. The origin of ribereño smallholder communities is largely linked to the 
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rubber boom.2 Roughly from 1880 to 1940, massive operations of wild rubber extraction 

attracted to the Iquitos region numerous immigrants from other parts of Peru, Amazonia, 

and bordering countries (Coomes 1995). These migrants were mostly European and 

mestizo or caboclo (mixed Amerindian-European).3 Many local mestizo and indigenous 

individuals voluntarily joined rubber extraction operations, while others were forced to 

participate (Chibnik 1995). Rubber patrons maintained a semi-feudal system in which 

laborers extracted rubber in exchange for household items; these families of laborers also 

engaged in subsistence agriculture (Chibnik 1995). In the 1940s, the rubber extractive 

industry collapsed in the entire Amazon region because of cheaper latex extracted from 

Asian plantations that the United Kingdom sponsored (Barham and Coomes 1994; 

Coomes 1995). Brazilian Amazonian rubber-tappers were called to continue to extract 

wild rubber into the 1940s, as Brazil was an important source of this product for its allies 

against Germany during World War II (Garfield 2006). 

When rubber patrons left the Iquitos region, many of the laborer mestizo families 

remained in the area, forming independent riverside communities that based their 

livelihoods on indigenous forms of subsistence, including hunting, gathering, and 

floodplain and swidden agriculture (Hiraoka 1986; Chibnik 1995). Miscegenation among 

these groups from diverse European and Amerindian ethnic backgrounds resulted in the 

mestizo-ribereño populations of the Iquitos region; a similar process occurred in Brazil, 

                                                 

2 Spanish colonists began settlement along rivers in the Peruvian Amazon in the early 1600s; significant 

settlement growth and consolidation of riverside communities, however, occurred during and after the 

rubber boom (Chibnik 1991, 1995). 

3 People of mixed Amerindian-European origin were known as mestizos in Spanish colonies, and caboclos 

in Brazil. African heritage may also be considered within these groups, especially among cablocos, given 

the introduction of African slaves in the Amazon, particularly in Brazil. 
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with the emergence of mixed Amerindian-European populations known as caboclos 

(Chibnik 1991; Adams et al. 2009). Residents of many rural communities have remained 

predominantly indigenous in terms of ethnic composition, but their ribereño livelihood 

strategies and cultural traits have prevailed in their classification as ribereños or 

campesinos, both in terms of self-identification and how the government classifies such 

groups, emphasizing culture (or class) instead of ethnicity (Chapter 1). 

The main mechanism by which local labor was recruited and controlled within the 

rubber operations developed in the Iquitos region relate to what has been termed the 

habilitación (“enabling”) system (Gow 1991; Santos-Granero and Barclay 2000). Other 

systems prevalent in the Amazon, such as correrías (slave raids), involved high levels of 

coercion and violence, but were not that common in Loreto (Santos-Granero and Barclay 

2000). During the 1940s and 1950s, non-indigenous residents of the Peruvian Amazon 

countryside allegedly transitioned from subordinates reporting to patrons, to relatively 

socioeconomically independent smallholders (Rodríguez 1991; Chibnik 1995; Coomes 

1995). Barclay (1991) considers the 1940s and 1950s as transitional decades in which the 

government presence in the Peruvian Amazon was strengthened through the inclusion of 

financial, political, and service institutions that more directly linked the national 

government to indigenous peoples and peasants (or smallholders); a relationship that, 

previously, was largely mediated by Catholic missionaries and resource-extractor 

patrons, but later carried out by the Peruvian military (Rodríguez 1991; San Román 

1994). 

After the rubber bust in the mid-1940s, many of the former (rubber-related) 

laborers and their families established residence in riverside areas, grouping in 
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settlements locally termed caseríos (Rodríguez 1991). These smallholders lived from 

subsistence activities (e.g., subsistence agriculture, fishing) but sometimes extracted 

timber for habilitadores (“enablers”), many of whom were former rubber patrons 

(patrones de fundos caucheros) (Rodríguez 1991). Habilitadores have persisted in 

different forms in the Peruvian Amazon (Gow 1991; Santos-Granero and Barclay 2000; 

De la Rosa Tincopa 2009). Gow (1991) relates habilitación (“enabling”) as a 

multilayered system of “credit and debt,” which he has described as the socioeconomic 

system prevalent among some smallholder communities in the Upper Ucayali River 

Basin, in the Pucallpa city region, Peruvian Amazon. In this system, entrepreneurs rely 

on local people as a labor force to extract resources, but allegedly without the rigidity of 

the patron-subordinate relationships that characterized the rubber-boom period: 

The native workers mobilize subsistence security independently of their bosses, 

but rely on the economy of habilitación for the provision of many items they 

need. The major concern of the local bosses is to maintain their access to the 

native labour force, while the major concern of the native workers is to maintain 

their access to credit and therefore to the various commodities they consume 

(Gow 1991, p. 90). 

Habilitación consists of the provision of finance or capital from one person to 

another to allow the receiver to engage in a productive activity. In Amazonia, the 

system of habilitación consists of a chain of such relationships, as the one who 

provides habilitación is the patrón, ‘boss’, the receiver is the habilitado (Gow 

1991, p. 96). 

Gow (1991) maintains that strict patronage is different than habilitación. 

Patronage implies a fundamental economic dependence on labor; local people work for 

their bosses (or patrons), and this work constitutes the most important (or the only) 

activity that provides for the sustenance of a household (Gow 1991). Unlike strictly 

defined patrons, habilitadores provide credit, which is one of the multiple livelihood 
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resources to which smallholders usually have access, including prominently those 

(livelihood resources) necessary to engage in subsistence agriculture, among other 

activities (Gow 1991). 

In this sense, many Peruvian Amazon smallholders are partially “traditional” 

because they continue to engage in subsistence livelihoods. Normally, these smallholders 

are also partially “modern,” integrated to the market economy, because they (1) 

occasionally take jobs as wage laborers, (2) use credit to engage in extractive activities, 

and (3) sell surplus and extracted resources to urban markets and/or middlemen. These 

two economic perspectives—traditional versus modern—appear combined in the typical 

smallholder economy of the Peruvian Amazon. However, like in discussions linked to the 

typical peasant economy (Friedmann 1980; Ellis 2000; Bernstein and Byres 2001), such 

hybridity is still considered predominantly subsistence-oriented rather than capitalist 

because capital accumulation is not common and, when it occurs in a significant manner, 

it usually transforms smallholders into farmers or local entrepreneurs (see Chapter 7). 

 

URBANIZATION AND RURAL-URBAN COMMERCIAL INTEGRATION  

Iquitos is the fifth largest city in Amazonia4 and the only city in the top ten 

located outside Brazil (Table 1), with an estimated population of 370,962 (INEI 2010).5 

                                                 

4 The strict hydrographic delineation of Amazonia as the Amazon River Basin does not include Belém and 

Ananindeua, located in eastern Amazonia, at the Amazon estuary. However, these Brazilians cities, as well 

as the entire state of Pará, are considered part of Amazonia in regional delineations based on biogeographic 

characteristics, such as the Brazilian region Amazônia Legal (“Legal Amazonia”). Thus, strictly, Iquitos is 

the third largest city of the Amazon River Basin. 

5 Based on the latest national population census, from 2007, Iquitos’ population was estimated adding the 

“urban” populations from the districts of Iquitos, Belén, San Juan Bautista, and Punchana, which together 

are locally considered part of the greater Iquitos. Local sources at IIAP (Instituto de Investigaciones de la 
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Iquitos emerged as an important distribution point for Peruvian-Amazonian exports, 

linked to the Atlantic Ocean through the Amazon River, and to Lima and other parts of 

Peru through the Amazon and Ucayali rivers. Although the Iquitos region has remained 

isolated from national and international road networks, urbanization and economic 

growth have advanced continually (Table 2). 

 

Table 1: The 10 largest cities in Amazonia 

 

 

Rural settlements have been paramount in providing Iquitos’ burgeoning 

population with food, energy, and construction materials, among other products (Coomes 

1995; Arce-Nazario 2007). Over the years, Iquitos region’s smallholders have 

participated as wage laborers in the region’s broad-scale extractive economy, including 

the timber and oil extraction industries (Rodríguez 1991). More importantly, small-scale 

                                                                                                                                                 

Amazonía Peruana, Research Institute of Peruvian Amazonia), however, suggest that Iquitos is locally 

considered to have more than 400,000 inhabitants, a fact that, seemingly, has not been documented in the 

census or any official document. 

 
City

State/ 

Department
Country Population Year Source

Manaus Amazonas Brazil 1,738,641     2009 IBGE

Belém Pará Brazil 1,437,600     2009 IBGE

Ananindeua Pará Brazil 505,512        2009 IBGE

Porto Velho Rondônia Brazil 382,829        2009 IBGE

Iquitos Loreto Peru 370,962        2007 INEI

Rio Branco Acre Brazil 305,954        2009 IBGE

Santarém Pará Brazil 276,665        2009 IBGE

Boa Vista Roraima Brazil 266,901        2009 IBGE

Marabá Pará Brazil 203,049        2009 IBGE
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producers have engaged in swidden fallow agriculture, fishing, hunting, charcoal 

production, and the collection of forest products (e.g., palm fruits and leaves, firewood, 

and poletimber), not only for subsistence but also for commercial ends in order to provide 

Loreto’s growing urban population, greatly concentrated in Iquitos (Table 3), with food, 

construction materials, and fuel. 

 

Table 2: Greater Iquitos6 and Loreto7 population change 

 
Sources: Rodríguez (1991), Gómez Romero y Tamara Ortiz (1998), and INEI (2006) from 

National Censuses 

 

As urban markets have expanded in the region, smallholders have become 

increasingly reliant on the commercialization of surplus farm products. Although the 

                                                 

6 Due to the population growth in Iquitos periurban areas, the Iquitos district was subdivided into the 

districts of Iquitos, Belén, and San Juan Bautista in the census of 2005. The urban population of the 

adjacent district of Punchana has also been considered part of the greater Iquitos population for 1993 and 

2005. 
7 The department of Loreto originally included the region that is now the department of Ucayali, which was 

created in 1981, with the city of Pucallpa as its capital (San Román 1994; Billsborrow 2003). The 

information on Loreto’s population in this dissertation does not include the population of the current 

Ucayali department at any given date. 

Absolute Percentage Absolute Percentage

1928          22,575  -  -  -  -  - 

1940          31,828               771 3.42                    158,597  -  - 

1961          57,772            1,235 3.88                    272,933            5,445 3.43             

1964          76,000            6,076 10.52            -  -  - 

1970        110,000            5,667 7.46              -  -  - 

1972  -  -  -        375,007  -  - 

1981        178,738            6,249 5.68                    483,685          12,075 3.22             

1993        274,759            8,002 4.48                    687,282          16,966 3.51             

2005        356,549            6,816 2.48                    884,144          16,405 2.39             

Absolute
Annual average growth

LORETO population

Year

IQUITOS population

Absolute
Annual average growth
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most important market for such products is Iquitos, growing riverside towns and 

urbanizing communities in the region have become increasingly dependent on their own 

hinterlands for the provision of foodstuff and other rural products, including most 

prominently: Nauta, Jenaro Herrena, Requena, Samito, Santa María, Tamshiyacu, 

Indiana, and Mazán. 

 

Table 3: Iquitos population percentage change in relation to Loreto’s urban population8 

 
*Estimated. Sources: Rodríguez (1991) and INEI (2006) from National Censuses 

 

Floodplain agriculture, upland agroforestry systems, extraction of forest products, 

and hunting and fishing can yield important revenues. Smallholders sell, directly or 

through middlemen, foodstuff (e.g., yucca, fruits, corn, plantain, bananas, and fish), 

charcoal, firewood, and rustic construction materials (thatch, pole timber) to urban 

markets in the region (Padoch et al. 1985; Hiraoka 1986; Coomes 1995; Coomes and 

Burt 2001). Throughout the years, smallholder land use systems have changed to 

accommodate commercial production. Padoch and others (1985) and Hiraoka (1986, 

1989) investigated how land use systems, in riverside communities both along the 

Amazon and blackwater tributaries, have been adapted to yield a number of products with 

commercial demand, particularly foodstuff. Further, Coomes and Burt (2001) illustrate 

                                                 

8 INEI (National Institute of Statics and Information) considers urban areas those with at least 100 

contiguous houses. 

1940 1961 1972 1981 1993 2005

Urban Loreto:Loreto 31.85 36.78 47.81 52.13 57.97 62.99

Iquitos:Urban Loreto 63.01 57.55 68.32* 70.89 68.96 64.02
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how charcoal production combined with agroforestry and swidden agriculture can 

provide significant profits, if the required extra-household labor to produce charcoal is 

accessible. These examples (Padoch et al. 1985; Hiraoka 1986, 1989; Coomes and Burt 

2001) show how land use systems in the Iquitos region can produce significant surplus 

for urban markets. Coomes and Burt (2001), however, also show how such relative 

increase in smallholder productivity has limits, particularly due to household 

characteristics, namely access to financial or social resources that can support the hiring 

of external labor. Boserup’s terms of agricultural intensification, especially when applied 

to smallholder productivity (Chibnik 1994), suggest that higher yields will occur as the 

frequency of cropping increases—by shortening fallow periods—and/or higher labor 

inputs are introduced (Boserup 1965, 1981). Some smallholders in the region may have 

the financial capital to hire extra-household labor, as exemplified by Coomes and Burt 

(2001). However, those who cannot afford payment for labor have (dependable but) 

limited access to extra-household communal labor (see section below on community 

labor arrangements). 

Thus, smallholder land use intensification in the Iquitos region seems largely 

limited by access to labor, particularly considering that certain environmental conditions 

prevent the shortening of fallow periods without the costly addition of fertilizers 

(Sanchez et al. 1982). Most Peruvian Amazonian soils in the uplands, excluding 

particular locations (e.g., dark-earth soil pockets) (Coomes 2004; WinklerPrins and 

Aldrich 2010), would require significant additional inputs (e.g., chemical fertilizers, 

herbicides, and labor) to sustain continual agriculture at high yields because of the typical 

nutrient-poor soils of the area (Sanchez et al. 1982). In the case of upland agriculture, soil 
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fertility issues would not allow shortening fallows significantly, while in agricultural 

floodplains, cropping is often continual from year to year, but, within a year, the growing 

season is constrained by seasonal flooding (Chibnik 1994). 

Besides supplying regional markets to meet urban consumption needs, rural 

smallholders are integrated into the regional export economy; they have participated as 

wage laborers in large extraction operations of minerals, oil, and timber (Coomes 1995). 

Also, smallholders conduct small to medium-size operations to harvest export-quality 

timber for middlemen in their communities or in Iquitos (De la Rosa Tincopa 2009). In 

the 1960s there was an increase in timber extraction and processing due to relatively 

small but significant industrialization progress in the sector. Technological improvements 

in sawmills and the establishment of plywood plants in Iquitos were in part a product of 

the implementation of national-level governmental regulations (Ley 15600, the 

“Economic and Industrial Protection Law”) encouraging exportation of processed rather 

than raw materials, and specifically eliminating certain taxes from Amazon products 

(Rodríguez 1991; Limachi, de Jong, and Cornejo 2006). The precipitous population 

growth that had begun in the Iquitos region in the early 1960s because of the initiation of 

oil surveys and increased timber extraction did not decline significantly throughout the 

1970s (San Román 1994). Since the 1960s the average absolute population growth rate of 

greater Iquitos has not decreased appreciably, reaching its highest during the 1981-1993 

inter-census periods (Figure 3).9 By contrast, when net migration rates for Loreto are 

examined, positives values are observed only since the 1980s (Table 4). A comparison 

                                                 

9 Net migration data at the district or city level are not readily available; therefore, it was not possible to 

determine for Iquitos whether a positive population change occurred in Iquitos relative to natural growth 

and migration. 
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between population change and corresponding net migration rates in Loreto suggests that 

population increase in the department was mainly a result of natural growth between 

1940 and 1981. Nevertheless, a stark difference is observed if the periods of 1940-1961 

and 1961-1981 are compared, with a consistent increase in net migration which has 

continued throughout the 1980s. Both urbanization and the consolidation of riverside 

smallholder communities were fundamental in the processes accentuating population 

natural growth in Loreto during the 1960s and 1970s. Fertility rates increased in the 

entire department as infant mortality dropped and life expectancy increased in and near 

urban centers, particularly Iquitos, thanks to the improvements in health services (San 

Román 1994; INEI 2010). 

 

 

Figure 3: Greater Iquitos absolute population and growth rate change curve 
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Table 4: Net migration in Loreto10 

 
Sources:  Rodríguez (1991) and Perz, Aramburú, and Bremner (2005) 

 

Iquitos and Pucallpa were the two most conspicuous urban centers in the Peruvian 

Amazon by the beginning of the 1970s. Iquitos’ growth and consolidation as a regional 

pioneering urban center dates back to the rubber boom in the early 1900s; rubber trading 

was centralized in the Iquitos region because of its geographic advantage for exportation 

through Brazil and the Atlantic Ocean (Rodríguez 1991; Barham and Coomes 1994). By 

contrast, Pucallpa region’s urbanization was boosted by better integration with the coast 

through the Pucallpa-Lima highway (Rodríguez 1991). The growth of the oil industry 

around Iquitos in the 1970s influenced both urban and rural population changes in Loreto. 

Much of the non-qualified labor needed in oil wells was obtained from ribereño 

smallholder communities near Iquitos, and to a lesser extent from rural areas in other 

Peruvian departments within the Amazon region (San Román 1994). While laborers were 

needed at oil wells and during exploration missions located in the hinterland, oil trading 

and many of the services provided to the oil industry were based in Iquitos (Barham and 

Coomes 1994; San Román 1994). As a result of the population densification that 

occurred in Iquitos during the preceding decades, in the 1970s many periurban 

communities (named pueblos jóvenes, young towns) appeared and grew, encroaching 

                                                 

10 Values of net migration for the first two periods, 1940-1961 and 1961-1972, were taken directly from 

Rodríguez (1991), where it is not specified how these rates were calculated. For the periods 1976-1981 and 

1981-1993, with data from Rodríguez (1991) and Perz and others (2005), net migration rates were 

calculated as specified by Perz and others (2005). That is, by dividing net migration by the average of the 

populations at the beginning and end of the time period, divided by the intervening years and multiplying 

that by 1000. Net migration for 1993-2005 cannot be estimated due to lack of data. 

1940-1961 1961-1972 1976-1981 1981-1993 1993-2005

-14.6 -1.6 -0.002 +2.1 -
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adjacent rural lands, which by 1993 had been annexed to urban areas within the district of 

Iquitos (INEI 2010).11 

Attracted by opportunities in the city, both in the formal and informal economies, 

much rural-urban migration—temporary and permanent—has occurred in the Iquitos 

region. Pueblos jóvenes (shantytowns) have grown at the urban perimeter, both in 

riverside areas, such as the district of Belén on the Itaya River, or along roads extending 

from Iquitos. As shantytowns grow, demand for cheap construction materials and fuel 

also grow (Figure 4), influencing land use in the countryside, including the extraction of 

pole timber and palm leaves for thatch, and the production of firewood and charcoal. 

Emphasis on rural as opposed to urban homes, or vice-versa, may vary seasonally or shift 

as the market economy changes. For instance, in the 1980s, the Peruvian government 

provided agriculture subsidies and low-interest loans, which intensified commercial 

cropping in and attracted new colonists to the countryside, also attracting back some of 

the circular or temporary migrants, from the city to rural areas (Hiraoka 1989; Coomes 

1995; Arce-Nazario 2007). 

In the Iquitos region, smallholder settlement has traditionally occurred near rivers 

in order to facilitate access to different local resources (e.g., fish, floodplain agricultural 

land, water for drinking) and transportation to both markets and extractive territories. 

More recently, the construction of a 95-kilometer road has opened access to previously 

inaccessible upland forest areas between Iquitos and the town of Nauta to the southwest, 

                                                 

11 By 2005 most of the peripheral pueblos jóvenes, due to their growth, had been regrouped into separate 

districts, largely urban in population and land use (INEI 2006). 
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a traditional port town on the Marañón River. Pavement of the Iquitos-Nauta road was 

finished in 2005 after decades of intermittent development. 

 

 

Figure 4: Houses in the district of Belén (Greater Iquitos; southeast), on the Itaya River 

floodplain, built with a mix of rustic materials (pole timber, thatch) and 

sawtimber. 

 

The project for the Iquitos-Nauta Road was originally conceived in the late 

nineteenth century with the purpose of linking communities along the Marañón and 

Ucayali rivers to Iquitos through Nauta’s port (Limachi, de Jong, and Cornejo 2006). The 

erratic construction of the road gradually opened access to new lands for colonists since 



 

 

58 

the early 1960s, but it was not until the 1980s and 1990s that significant colonization 

contributed to the growth of rural populations, the expansion of the deforestation frontier 

in roadside areas, and the further urbanization of Iquitos and Nauta (Mäki, Kalliola, and 

Vuorinen 2001; Limachi, de Jong, and Cornejo 2006). Since 1981, Nauta has had a 

relative population growth rate almost double that of greater Iquitos (Gómez Romero and 

Tamariz Ortiz 1998; INEI 2010). The majority of migrants that colonized the Iquitos-

Nauta road in the 1980s came from other rural areas of Loreto (76.3 percent); the rest 

moved from other departments of Peruvian Amazonia, with only nearly two percent of 

migrants from the Andes and the coastal regions of Peru (Limachi, de Jong, and Cornejo 

2006).  

The consolidation of agrarian colonies along the first sections of the Iquitos-Nauta 

road, combined with the provision of government agrarian subsidies in the form of low-

interest loans for agriculture and cattle ranching (largely water buffalo raising), advanced 

pronounced deforestation in roadside areas during the 1980s (Limachi, de Jong, and 

Cornejo 2006). Migration to this new frontier and further settlement establishment 

continued in the 1990s as the opening and pavement of the Iquitos-Nauta road progressed 

(Gómez Romero and Tamariz Ortiz 1998). However, agricultural easy-to-get loans were 

cut during the governments of President Fujimori, making smallholder commercial 

farming less viable in the entire Iquitos region, especially farther from markets, in less 

productive lands, and concerning agricultural products with lower market values 

(Coomes 1996; Naughton-Treves et al. 2006; Limachi, de Jong, and Cornejo 2006; Arce-

Nazario 2007). 
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Many large-holding owners who established farms in roadside areas in the 1980s, 

as well as many of those who acquired roadside lands for speculation in early 

penetrations, abandoned their lands in the 1990s (Limachi, de Jong, and Cornejo 2006). 

Limachi and others (2006) indicate that, without subsidies, cattle ranching and certain 

agricultural activities along the Iquitos-Nauta road have proved ecologically and 

economically unsustainable in the long term because of poor soil conditions. Still, the 

landscape along the road has been rapidly changing in the 2000s and 2010s, with 

smallholder agriculture giving way to capital-intensive land uses and services oriented to 

urban populations, including recreational parks, food industries (e.g., chicken and 

horticulture farms, a beer brewery), and broad-scale agriculture and livestock grazing. 

 

CURRENT GOVERNMENT POLICIES THAT AFFECT SMALLHOLDERS 

The present section contains revisions of parts of Cardozo (2011). Economic 

growth has been promoted in the Iquitos region since the 1970s through various 

strategies, including agrarian subsidies and loans, road construction, protected-area 

establishment, and oil and forest concessions, among others (Coomes 1995; Mäki, 

Kalliola, and Vuorinen 2001; Smith et al. 2006; Salo and Toivonen 2009). In the 1990s, 

President Fujimori and his regime restructured the populist government that reigned in 

the 1980s, imposing a deregulatory state in terms of markets but a highly centralized state 

in terms of control over local and regional governance (see Chapter 4). Fujimori’s 

government abruptly enforced a number of reforms that mirrored the profound neoliberal 

restructuring spreading in Latin America in the late-1980s and throughout the 1990s. As 
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started in Fujimori’s regime, macroeconomic changes in the last two decades in Peru 

have emphasized “neoliberal,” free-market strategies and openness to foreign investment. 

Thus, Peruvian Amazon smallholders have had to interact with large companies 

extracting oil and mineral resources, and external agents harvesting timber. Even when 

communal lands are legally titled, smallholders can manage but do not own the natural 

resources on or below their territories; these resources continue to be part of the 

government’s patrimony (Espinosa 2008; Finer et al. 2008; Postigo and Montoya 2010). 

The government can reclaim the management of local resources for the “public interest” 

(Finer et al. 2008), including conservation initiatives, like the establishment of protected 

areas other than national parks (Congreso de la República 1997), or the exploration of oil, 

mining, or forest resources through the granting of concessions to external parties 

(Martínez et al. 2007; Finer et al. 2008). Much of the Peruvian Amazon has been 

concessioned to oil companies, with various oil operations currently in place in the region 

(Finer et al. 2008; Martínez et al. 2007). Oil concessions have been problematic since oil 

exploration and extraction started in the Peruvian Amazon in the 1970s, some oil 

extraction operations proving detrimental to the health (e.g., through water 

contamination) of the residents of traditional and indigenous communities, bringing up 

issues of environmental justice (Martínez et al. 2007; Finer et al. 2008; Postigo and 

Montoya 2010). Mining has also been a problem for smallholder communities in the 

Iquitos region. In the early-2000s, gold digging operations in different locations along the 

Nanay River seemingly increased the concentration of mercury and other toxicants in 

river water and sediments, which reached smallholder populations (Álvarez 2003). These 

private operations, originally supported by the Peruvian Government, were eventually 
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halted because of popular pressure in the region and actions taken by the national 

government and the Government of Loreto (Gobierno Regional de Loreto, GOREL) 

(Álvarez 2003). 

An important extent of the Peruvian Amazon has been granted to timber 

concessions, the majority of which are located in remote areas that do not overlap with 

smallholder communities (Oliveira et al. 2007; Salo and Toivonen 2009). Forest 

concessions can benefit smallholder communities because they provide wage labor 

opportunities in relatively remote areas (Smith et al. 2006). However, some local people 

have opposed and invaded forest concessions, particularly since Fujimori’s government 

changed the duration of forest concessions from 10 to 40 years (Smith et al. 2006). The 

threat of invasions has encouraged some external loggers to illegally overharvest timber 

in their concessioned parcels (Smith et al. 2006) .  

Conservation initiatives constitute another way in which government policies and 

external interests have interacted with and affected smallholder livelihoods and resource 

management. The Peruvian Amazon has been prioritized for biodiversity conservation, 

both nationally and internationally, as evidenced by the number of protected areas 

established in the region since the early 1980s (Young and Rodríguez 2006). The 

Peruvian government almost doubled the total area under protection during the last 

decade, relying on foreign support and local stakeholders to implement protected area 

management (Young and Rodríguez 2006; INRENA 2008; SERNANP 2011). Strictly 

protected areas, such as national parks, were favored as protected area categories in Peru 

before the mid-1990s (INRENA 2008; SERNANP 2011). The government, however, 

acknowledged that resource use continued within and in the vicinity of many newly 
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created protected areas and, during the 2000s, more inclusive conservation territories 

were established, seeking to align the sustenance of local livelihoods with biodiversity 

protection (Naughton-Treves et al. 2006). Also, considering that the implementation and 

management of state-sponsored conservation projects—in Peru and other developing 

countries—have depended increasingly on foreign funding, it has become more difficult 

to justify the establishment of protected areas that noticeably displace traditional local 

populations and, in doing so, are perceived as socially unjust. 

The Iquitos region has three nationally categorized protected areas (Figure 5), all 

national reserves, a category that allows for human habitation and controlled resource use 

in the protected territories (SERNANP 2011). Reserva Nacional Pacaya-Samiria 

(Pacaya-Samiria National Reserve) was established in 1982 and is the second largest 

protected area in Peru, with nearly two million hectares (INRENA 2008; SERNANP 

2011). Pacaya-Samiria is accessible to Iquitos through the Iquitos-Nauta road and the 

Marañón and Ucayali rivers. The Reserva Nacional Allpahuayo-Mishana Nacional 

(Allpahuayo-Mishana National Reserve), established in 2004, is smaller (58,070 

hectares) and closer to Iquitos, bounded by the Nanay River to the north and the Iquitos-

Nauta road to the south (Figure 5) (INRENA 2008; SERNANP 2011). Reserva Nacional 

Pucacuro (National Reserve Pucacuro) is the most recent national protected area added to 

the Iquitos region, established in 2010 with 637,953.83 hectares, accessible to Iquitos 

through the Iquitos-Nauta road and the Marañón and Tigre rivers (SERNANP 2011). In 

addition, the Iquitos region also has protected areas that are managed by GOREL. 

Reserva Comunal Tamshiyacu-Tahuayo (Communal Reserve Tamshiyacu Tahuayo), 
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with 420,080 ha, is located approximately 50 kilometers southeast of Iquitos (SERNANP 

2011). 

 

 

Figure 5: National protected areas in the Department of Loreto 
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In 2011, another regional protected area was legally established, Área de 

Conservación Regional Comunal Alto Nanay-Pintuyacu-Chambira (Area of Regional 

Communal Conservation Alto Nanay-Pintuyacu-Chambira) in areas of the basins of the 

Upper Nanay, Upper Pintuyacu, and Chambira rivers. The study area considered in this 

dissertation includes the Allpahuayo-Mishana National Reserve, and it is also adjacent to 

the Area of Regional Communal Conservation Alto Nanay-Pintuyacu-Chambira. In 

Chapter 6, the Allpahuayo-Mishana National Reserve is discussed as a conservation and 

development project that has sought to regulate smallholder resource use in relation to 

biodiversity conservation. 

 

LABOR ARRANGEMENTS IN SMALLHOLDER COMMUNITIES 

Access to labor in smallholder communities is often characterized as an internal 

household constraint. The labor force available to a smallholder household can be 

quantified as the number of household members who can work, stratified by gender and 

age when considering livelihood activities that are differentially practiced based on such 

factors, especially when division of labor is marked. Equally or more important, 

smallholders in developing tropical regions usually rely on extra-household labor, paid or 

voluntary (Chibnik and de Jong 1989; Gilligan 2004; Takasaki et al. 2012). To such end, 

smallholders may count with the help of their extended family, other kinship groups, 

fellow villagers, or even residents from neighboring communities. Social capital in the 

form of unpaid, voluntary cooperative labor is a fundamental livelihood resource for the 

majority of the smallholders consulted for this study. Having access to cooperative labor 

allows consulted smallholders to carry out activities that they could not realize otherwise, 
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because of limited financial resources or insufficient in-household labor. For instance, 

cooperative labor greatly enhances a household’s potential of total surface of cultivated 

land. Felling primary or mature secondary forest in order to establish crop fields is 

virtually impossible to perform without extra-household labor; the “opening” of forest is 

an important and relatively frequent activity associated with swidden agriculture. 

The present chapter presents a classification of (unpaid, voluntary) cooperative 

labor across the study region. This survey on different types of cooperative labor 

illuminates their social and economic benefits, while also revealing specific household 

and community factors that may limit or enhance access to cooperative labor. In 

particular, it is examined how these various types of cooperative labor may improve 

access to natural resources and markets along the rural-urban gradient in the Iquitos 

region. In the process of examining cooperative labor, other sources of extra-household 

labor are also addressed, both as livelihood resources and as wage-labor opportunities. 

 

Community-organized cooperative labor: Trabajo comunal 

Several types of cooperative labor were identified in the communities visited 

(Figure 6). Community authorities regularly organize trabajo comunal (community work) 

to maintain shared spaces, particularly in communities with a casco urbano (urban 

center), which is the section of the community where houses are clustered. In the study 

area, trabajo comunal seems almost exclusive to small and medium-sized riverside 

communities. Large riverside communities in the study area (i.e., Santa María, Diamante 

Azul, and Samito), and some roadside communities do not organize trabajo comunal 

sessions; instead, the authorities of these communities pay select local people a salary to 
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regularly perform typical trabajo comunal tasks. Trabajo comunal is considered 

mandatory to most adult community residents; non-participation is only pardoned in the 

cases of illness or absence related to work carried out outside the community. If someone 

misses a trabajo comunal session, usually he or she must perform a double shift the next 

time a trabajo comunal is scheduled; in other communities (e.g., Villa Belén, on the Itaya 

River), those who miss trabajo comunal session are penalized with a specific amount (10 

Nuevos Soles or nearly 2007 US$ 3 in Villa Belén). In some communities, only one 

person from each household is required to participate in trabajo comunal sessions, which 

usually results in a predominance of male laborers. The most common tasks for this type 

of cooperative labor are performed with machetes and include weeding (cultivo) and 

cutting herbage and grass: (1) in shared green spaces; (2) near shared facilities, such as 

temples, schools, and health and community centers; (3) in recreation areas such as 

volleyball and soccer fields; and (4) near community trails and sidewalks. Trabajo 

comunal may also include planting trees and other ornamentals in shared spaces. In 

medium-sized communities, trabajo comunal may be subdivided into neighborhoods. For 

instance, San Antonio (near the Pintuyacu River) has neighborhoods (local groups), each 

of which is responsible for the organization and realization of trabajo comunal tasks 

within their own spaces, while all local groups may come together for the maintenance of 

particular community spaces. In addition, in certain communities there may be a rotation 

system in which only select households participate in each trabajo comunal session. 
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Figure 6: Types of cooperative labor. 

 

The frequency with which trabajo comunal sessions take place depends on the 

size of the community; in smaller communities trabajo comunal may happen once a 

month or even less frequently, only taking place when deemed necessary. In larger 

communities, trabajo comunal may happen twice a month. Equally important for 

organizing and determining trabajo comunal’s frequency are (1) the community’s 

leadership and (2) the willingness of residents to participate in such activities. In several 

communities, residents complained that their cascos urbanos looked shabby, partially 

blaming the authorities for not being able to recruit all residents for more frequent trabajo 

comunal sessions. Residents in some communities mentioned that they were not always 

willing to work in trabajo comunal sessions because others in the community rarely 
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participated, and they did not want to work for those who frequently missed trabajo 

comunal sessions. 

There are other community tasks for which the help of residents is necessary; 

such activities are performed in addition—and usually separately—from periodic trabajo 

comunal tasks: (1) the building of schools, churches, community centers, and health 

centers; (2) in riverside communities, opening and maintaining seasonal pathways 

through which waterways can be reached during the low-flood season (especially for 

product transportation); and (3) caring for reforested areas, cattle pastures, or reserves 

that are shared among all or most residents, when present. Again, in large communities, 

such tasks are usually paid and do not involve all households. 

 

Household-organized cooperative labor: Mingas, ruedas, and mañaneos 

The other types of cooperative labor are organized by individual households, or, 

in some cases, a few households. In particular, mingas and mañaneos are fundamental 

livelihood resources for most of the households visited. Mingas are day-long sessions that 

last nearly eight hours; a minga’s purpose is to perform activities associated with a 

household’s livelihood. Among those consulted, the most common activities for which 

mingas are organized pertain to swidden agriculture (intended for growing both 

subsistence and commercial crops). The opening of a new field (tumba or corta), 

especially when it is in a primary forest or an old, mature secondary forest, is almost 

always performed with mingas. In addition, mingas (and mañaneos) for weaving palm 

leaves into thatch panels are very common in the Nanay Basin, especially along the 

Upper Nanay, Pintuyacu, and Chambira rivers (Figure 7). 
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Figure 7: Resident of San Antonio (Pintuyacu River) making an irapay 

thatch panel during a minga. 

 

The household hosting a minga invites working adult members from their 

community; often, all households in the community are invited, especially in small and 

medium-sized communities. In preparation for a minga, the women of the host household 

are responsible for preparing sufficient volumes of the drink masato, and for cooking the 

two meals (breakfast and late lunch) to be served during the daylong work session. In 

some cases, the men of the host household are in charge of obtaining the ingredients to 

prepare such drinks and meals (cassava, for masato, and cassava, plantain, game, and fish 

for the meals), as reported in other parts of the Peruvian Amazon (Gilmore, Eshbaugh, 

and Greenberg 2002). However, most of the households interviewed implied that both 
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men and women are in charge of obtaining such ingredients, particularly when the meat 

used for the meals comes from chickens or ducks, rather than fish and game. On 

occasion, host households buy meat for minga meals from neighbors, particularly game 

and chicken. 

Participation in mingas, both as a guest laborer or as a host organizer, presents 

important advantages as a livelihood resource. Mingas constitute a reciprocal labor 

arrangement; this arrangement provides access to a relatively large number of extra 

laborers beyond the labor available in a household. By being a guest in a given 

household’s minga, one is implicitly committing the host family to participating in one’s 

own future minga effort, and or one is “paying back” for the host’s participation in one’s 

past minga (Coomes and Burt 2001). Further, guests not only contribute with labor, but 

also with their knowledge. Gilmore and others (2002) mention that sharing knowledge on 

how to build canoes and which tree species to choose for that purpose is an important part 

of minga sessions among the Maijuna indigenous people in the Peruvian Amazon. 

Similarly, in the study area families with relatively young household heads—or 

inexperienced in a particular craft—benefit from the knowledge of older or more 

experienced community residents, who have honed the skills necessary to perform certain 

livelihood activities, such as charcoal production, many aspects of agricultural 

production, making handicrafts, and weaving thatch panels from palm leaves, among 

many others. 

The labor reciprocity associated with mingas is not always immediate or 

symmetrical. Some households may not host any mingas but still actively participate in 

those that others organize. The host household needs certain resources to prepare for a 
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minga, namely (1) masato and meal ingredients, in addition to (2) the household labor 

necessary to obtain and process these ingredients.12 Very young or old households may 

lack or possess insufficient resources to organize mingas. Younger households that lack 

such capability have important reasons to participate in mingas: (1) They have the 

opportunity to learn and practice skills, and (2) they “build credit” that preemptively 

commit others to participate in their mingas, which will take place when they have the 

resources to organize them. In addition, all guests have other reasons—perhaps deemed 

also essential—to engage in mingas: Participants seem to have an agreeable time, 

especially when they take breaks for meals or to drink masato, which is a light alcoholic 

beverage, consumed for both pleasure and rehydration. Many seem to like mingas also 

because of the food, which is usually served in substantial portions. In effect, local people 

do not only consider mingas work sessions, but also community parties and festive 

occasions, as Gilmore and others (2002) reported for a case study with the Maijuna. 

In the study area, mingas usually engage both male and female members of 

invited households; however, for very strenuous activities—such as felling and cutting 

large trees in the opening of agricultural fields—men are preferably recruited even if 

some women may also participate, performing relatively lighter activities during the same 

operation. Other minga sessions may select for female participants; in Diamante Azul, 

female members from various households organize mingas to produce handicrafts made 

with parts of the palm chambira (Astrocaryum chambira), including hammocks, purses, 

fans, and baskets, among others; still, men may harvest the chambira used, and some men 

                                                 

12 In a few communities visited, residents mentioned that they participate in mingas even if the host 

household does not have the resources to prepare refreshments for the work session–the norm still being to 

offer complete meals, when possible. 
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may even participate also as artisans. In communities from the Nanay Basin, during the 

months preceding and during the high-flood season, mingas to make thatch panels of the 

leaves of the palm irapay (Lepidocaryum tenue) usually have a higher proportion of 

women because many men are absent, working in logging operations. The former 

example regarding handicrafts is also a special case because even though the communal 

work is called minga, several households jointly organize the session, and these 

households work together for each individual’s gain rather than the benefit of a single 

household. Because of the specificity of what is to be crafted, only those interested in 

learning the craft or making the handcrafts participate. This example also deviates from 

the minga norm because there is no obligation to prepare drinks and food for the work 

day since there is not one household host. 

Rueda, a variation of minga, also excludes refreshments and is organized by 

several households. Rueda translates as “wheel,” but its meaning approximates that of 

“rotation” when referring to cooperative labor. In this mode—particular only to a few of 

the communities visited—adult male residents from different households (usually 

between five and six households) work nearly eight hours a day during consecutive days 

in the opening of new agricultural fields for each of the participant households, during a 

period of five to 10 days. 

Mañaneo is a far more common variation of minga; the term derives from the 

Spanish for “morning” (mañana), and it is considered to be “half a minga:” It takes place 

only in the morning, for nearly four hours, and the host household offers only a meal (a 

substantial breakfast) and masato. Like the typical minga, a mañaneo is organized by one 

household, and, in small and medium-sized communities, involves most of the 
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households in the community. The tasks performed in mañaneos in the visited 

communities most commonly involve lighter agricultural tasks, such as cultivo 

(weeding), or thatch panel making. 

Although the percentages of households that organize and participate in mingas 

and mañaneos seem high, especially among riverside communities, some households 

refrain from being involved, neither as hosts nor as participants of communal work 

sessions. A number of those consulted mentioned that they were planning to move away 

from their communities in the near future (within a year); many of them also mentioned 

that, for such reason, they did not feel obligated to participate in communal work sessions 

any longer. Other reasons for non-participation in mingas/mañaneos include having: (1) 

access to a large family labor force from within the household and/or extended family in 

the community; and (2) financial capital to pay for local labor—usually neighbors—to 

conduct tasks that are commonly performed in mingas/mañaneos. 

 

Rural wage-labor opportunities: Local agents 

In or near most of the communities within the study area, there are wage-labor 

opportunities that local and external agents generate. The most common local 

opportunities in riverside communities relate to the carrying of household products to 

river ports. During the low-water season, the distance between individual houses in the 

casco urbano and the closest port on a navigable river (linked to Iquitos) can be 

considerable. In the study area, communities may be as far as a couple of hours on foot 

from river ports. Prior to travel to Iquitos, extra-household help is often needed during 

this season for product carrying, especially considering households with few members 



 

 

74 

with the strength to carry heavy sacks while walking hundreds of meters on rough terrain; 

product-filled sacks usually weigh between 30 and 50 kilograms. In the study area, most 

households do not have access to motorized or animal-traction transportation to move 

sacks or products within their communities (e.g., from agricultural fields to the house) 

and from their communities to river ports. Some neighbors make arrangements that 

consist in taking turns in helping one another to transport their respective products to the 

port. However, it is more common for such help to be remunerated with 2 to 5 Peruvian 

Nuevos Soles (nearly 2007 US$ 0.60 to 1.51) a sack, or more depending on the weight of 

the sacks and the distances to be walked. Some households also hire neighbors to 

transport products from their agricultural fields or sites of resource extraction or 

preparation (e.g., poletimber extraction or charcoal production) to their homes. 

In riverside communities, transportation to river ports is greatly facilitated during 

the high-water season, when seasonal waterways—usually directly linked to the casco 

urbano—are navigable by canoe or small motorized boats, though larger rivers can be 

more dangerous at times during the high-water season. Most households have access to 

canoes, while few residents own motorized boats. Residents usually do not require extra-

household help to move products by water to the port. Further, in communities linked to 

seasonal waterways that are sufficiently large for commercial boats, the port is moved to 

locations relatively near cascos urbanos during the high-water season. In the few 

communities where cascos urbanos remain relatively far from ports during the entire year 

(e.g., Libertad, near the Nanay River), demand for sack-carrying services is constant. 

Such demand also remains constant in roadside communities that are relatively far from 

roads where Iquitos-bound combis and buses pass (Figure 8). A combi (van) is a public 
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transportation means that takes passengers and products to Iquitos main market, in the 

district of Belén. 

 

 

Figure 8: Roadside smallholders carrying sacks to the Iquitos-Nauta road 

 

With few exceptions, combis and buses only transit the Iquitos-Nauta road; 

roadside communities may be located up to nearly 10 kilometers from the Iquitos-Nauta 

road, or from the unpaved roads where Iquitos-bound combis pass. Many residents of 

communities along the Itaya River that are relatively near the Itaya bridge on the Iquitos-
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Nauta road choose to carry their products on foot to the road, which is often done with 

the remunerated help of neighbors. While demand for product-carrying services is 

common in communities of all sizes, other local wage-labor opportunities exist mainly in 

larger communities. Many of the activities for which individual households need help are 

remunerated opportunities in larger communities. 

Mingas and other forms of household-organized communal labor exist in larger 

communities, but it is more common in such communities for households with financial 

capital to hire neighbors to help with agricultural and resource extraction activities. For 

instance, a relatively large proportion of the households visited in Samito and Santa 

María use local hired labor to help with activities that are normally performed with 

mingas (and other forms of communal work) in smaller communities. Some households 

use hired labor exclusively, all located in relatively large communities. In addition, 

administrative authorities in large communities have employees, all of which are 

residents of their own communities, who perform diverse tasks, many associated with the 

maintenance of common areas, as described in the previous section for the trabajo 

comunal category. 

 

External agents 

The types and availability of wage-labor opportunities generated by external 

agents greatly vary throughout the study area. In remote communities, large extractive 

operations (e.g., for timber extraction or palm leaf extraction and thatch panel weaving) 
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financed by middlemen normally provide the main source of wage-labor.13 In 

communities closer to Iquitos, some wage-labor opportunities may be related to a number 

of urban-related services, ranging from sporadic opportunities to relatively permanent 

employment. Particularly along the Iquitos-Nauta road, there are various facilities and 

large farms, which provide relatively steady informal employment opportunities, 

especially within the half section of the road closest to Iquitos. A number of chicken 

farms and intensive horticulture farms have been established relatively near Iquitos, 

usually within a few kilometers from the Iquitos-Nauta road. These facilities are often 

owned by Iquitos residents, who oversee operations during sporadic to periodic visits. 

Other facilities that may offer employment in roadside areas are owned by public 

institutions. For instance, the Universidad Nacional de la Amazonía Peruana (UNAP, 

National University of Peruvian Amazonia) owns experimental fields for students’ 

practicums (e.g., arboretums and pastures and facilities for cattle ranching and 

slaughtering). 

 

  

                                                 

13 The term “middleman” is preferred to “patron” for reasons discussed in Chapter 7. 
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Chapter 3: Data and analyses 

SEMI-STRUCTURED INTERVIEWS AND SAMPLING SCHEME 

This dissertation examines semi-structured interviews conducted in 319 

households and with leaders of 40 communities in the Iquitos region from September 

2006 to June 2007.14 The visited households amount to 24.25 percent of all of the 

households in the 40 communities addressed (Appendix 1). These communities are 

located in two basins linked to Iquitos (Figure 9): (1) the Nanay River Basin, including 

communities along the upper and lower Nanay stretches, and communities along the 

Pintuyacu and Chambira rivers (252 households visited in 30 communities); and (2) the 

Itaya River Basin, in its lower and upper stretches (67 households visited in 10 

communities). Most of the communities along these river stretches and tributaries were 

visited, except for a few along the Lower Itaya River, whose leaders explicitly opposed 

participating in this study. A questionnaire with survey and open-ended sections was 

administered to household heads, their partners, or both (Appendix 2). The use of a semi-

structured interview instrument allowed for the collection of both qualitative and 

quantitative household data (Creswell 2008). A higher proportion of households were 

visited in smaller communities in an attempt to represent within-community 

heterogeneity in the overall sample (Appendix 1) (Agresti and Finlay 2009). 

 

                                                 

14 In the same field campaign, 277 more household interviews were collected, mainly along the Iquitos-

Nauta Road. Amazon River communities were completely excluded from the sampling. Data were not 

collected along one of Nanay’s tributaries, the Momón. In addition, certain periurban communities and the 

town of Nauta were excluded from this study because they were identified as predominantly urban in terms 

of land use and livelihood strategies. 
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Figure 9: Communities under study 

 

The originally intended systematic random sampling strategy was only realized in 

the largest communities, namely Diamante Azul, Ninarrumi, Samito, and Santa María. In 
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smaller communities, all available household heads were interviewed in order to 

approximate planned sampling levels. Many household heads were away, mostly selling 

products in Iquitos or working in remote areas. 

The household questionnaire (Appendix 2) inquired about: (1) household 

demographics, (2) livelihoods (with emphasis on commercial activities), (3) land use 

extent and location, (4) income, (5) land tenure, (6) access to family and community 

labor, (7) accessibility to markets and access to transportation, (8) past and current 

relationship with external agencies and access to funding, and (9) opinions about and 

relationship with protected areas. Geographic coordinates of visited houses were 

registered with a global positioning system (GPS) device (Garmin) to estimate distances 

to markets. A satellite image (Landsat ETM+ from 2001) was used as the cartographic 

base to estimate in a geographic information system (GIS, ArcGIS 9-10 versions) the 

distances between visited households and the port of entry to Iquitos. 

Semi-structured interviews with community authorities (Appendix 3) and 

interviews with key informants were also conducted in all 40 communities. Most 

communities have two main civil authorities, (1) the highest authority, the teniente 

gobernador (lieutenant governor) or presidente comunal (community president), and (2) 

the agente municipal (municipal agent). The former represents the community for any 

matter involving the Peruvian government. The municipal agent serves as secretary in 

community meetings and is in charge of land use issues, such as granting permission to 

build new houses and keeping a record of which households use particular fields. Both 

authorities were interviewed in many communities, while only one authority was 

interviewed in others. Community-level interview data collected include: (1) date of 
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settlement establishment, (2) population, (3) access to transportation, (4) general 

problems, (5) relationship with neighboring communities, (6) past and current 

relationship with external agencies and access to funding, (7) how past and present 

projects have influenced the community, (8) local institutions of resource use (e.g., land 

tenure, enforcement of management plans), and (9) opinions about and relationship with 

protected areas. 

Many communities in the study area lack legal titles or are in the process of being 

officially recognized as campesino (peasant) communities. In campesino communities or 

those in the process of becoming campesino communities, most residents self-identify as 

mestizo, and the language spoken is Spanish. From the 40 communities visited, only three 

were legally recognized as comunidades nativas (indigenous communities) at the time of 

the interview campaign: (1) two Iquito communities in the Nanay Basin, and (2) one 

Iquito/Kichwa community in the Nanay Basin. Interviews were conducted by the author 

and two field assistants in Spanish. It was ensured to community leaders and household 

heads that the data collected would be presented in aggregated form or in a manner in 

which individual households could not be recognized. 

 

Household and household head definitions 

In this study, a household refers to the individuals who share a home; the working 

members of the household contribute to the economy and subsistence activities 

associated with the unit, conducting a variety of livelihood activities and caring for those 

who do not work, like children, the elderly, those ill, or those mentally or physically 

disabled household members (Meindertsma 1997). In the study area, household members 



 

 

82 

are usually part of a family, which includes, most commonly, household partners—a 

couple—and their children. A household may also include the couple’s parents, siblings, 

grandchildren, in-laws, or close friends. Most household partners in the study area are 

unmarried; it costs money to get married, and the main reason to be legally married in 

smaller communities seems associated with religion. According to a number of locals, 

Catholic and non-religious couples are less likely to legally marry than Protestant 

Christian couples, most of whom are married or plan to marry.15 Decisions regarding 

livelihood strategies and other aspects of the household life are taken in different ways, 

regarding a number of factors, in conjunction with various household members or by 

particular members, almost exclusively.16 Household leadership is often attributed to the 

“household head” in studies that collect data at the household level (Evans 1991). 

Examining how livelihood decisions are shared is often important in socioeconomic 

smallholder literature, especially in studies that examine gender relations and roles in the 

household (Evans 1991; Adams et al. 2009). In addition, how money is spent is related to 

the share of the household income that each member controls. 

This study explores inter-household livelihood variations. Originally, household-

level data were planned to be collected by interviewing the “household head,” assuming 

                                                 

15 In the Nanay Basin, Protestant missionaries have established good relationships with smallholder 

communities by providing help with healthcare; foreign volunteer doctors visit communities at least 

annually. Missionaries have also funded the construction of wells and, in Santa María, a potable water 

system. Although Catholicism seems to continue to dominate, many families in the study area have 

converted to Protestantism. In the Nanay community of Tarapoto, an active member of the community’s 

Protestant group mentioned that the main reason for conversion has been alcohol abuse: Because 

Protestants may not drink alcohol; many women have pressured their husbands to adhere to Protestantism 

in order to find the strength to prevent alcohol abuse and its consequences. 
16 Some of the possible factors associated with livelihood decisions, especially those related to income 

generation, are examined in subsequent sections. 
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such person could provide data that are representative of the entire household. In the 

interview campaign, identifying the household head had a twofold purpose: (1) to 

identify the person to be interviewed, and (2) to register in the survey whether the 

household head is male or female.17 The process of attempting to identify the household 

head was sometimes confusing to the families approached, and, on certain occasions, it 

was even problematic. Often, when confronted with questions like, “¿podría hablar con 

el jefe del hogar?” (may I speak with this household’s head?) or “¿quién es el jefe del 

hogar?” (who is this household’s head?), household members appeared doubtful, most 

commonly referring to the father in the family. Shared household headship (shared 

between the “mother and father”), however, often became apparent throughout many of 

the interviews conducted, thus contradicting the most common response that the father of 

the family was the household head. Originally, it was assumed that the households in the 

study area were either predominantly patriarchal or matriarchal, and that such condition 

may affect the household’s oeverall livelihood strategy. During fieldwork, other options 

became apparent and are now supposed to be more common, grouped here as “shared 

household headship:” (1) The headship of a household is more or less equally shared 

between “household-head partners;” (2) the headship of a household cannot be clearly 

determined because it is shared in different ways, regarding different aspects of the 

household (e.g., division of labor). 

“Shared household headship” could not be quantified because the recognition of 

such case as a common condition emerged during the fieldwork campaign, and this 

                                                 

17 During the interview campaign, the protocol was to interview the person or persons identified as the 

head(s) of the household. In their absence, adult household members were interviewed (who were at least 

18 years old). 
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study’s methodology did not permit to assess systematically whether and how headship 

was shared among household members in the nearly 600 households visited during the 

field campaign. Still, as the field campaign progressed, all adult household members were 

interviewed in conjunction, when possible, especially the partners heading families, in the 

case of families with formed by partners and their children. 

 

INTERVIEWS WITH GOVERNMENT AND NGO OFFICIALS 

Organizations whose influence on local institutions was noted during the 

interview campaign were visited during March-June 2007. These organizations included 

government agencies IIAP and the Instituto Nacional de Recursos Naturales (INRENA, 

National Institute of Natural Resources), the international non-governmental 

organizations (NGOs) ACCER (The Amazon Center for Environmental Education and 

Research) and Caritas, and the national NGO CEDIA (Centro de Estudios Indígenas del 

Amazonas, or Center for Amazon Indigenous Studies).18 Visits to these agencies included 

interviewing their officials and obtaining archival data on projects and other relevant 

documents. Interviews with officials particularly addressed local interests and concerns 

regarding the agencies’ projects. Officials of ACEER, Caritas, IIAP, and INRENA were 

interviewed in their Iquitos offices; officials from CEDIA were interviewed in Lima, 

Peru. 

                                                 

18 At the time fieldwork was conducted, INRENA was responsible for implementing and managing 

national protected areas. In 2008, the government dismantled INRENA and instituted the Ministry of the 

Environment (Ministerio de Ambiente, MINAM). A new agency within the MINAM, the SERNANP 

(Servicio Nacional de Áreas Naturales Protegidas por el Estado, or the National Service for State 

Protected Natural Areas), is now responsible for the management of national protected areas. 
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At the time fieldwork was conducted, ACEER Iquitos had been working with 

environmental education issues in the Itaya River Basin; IIAP and Caritas Iquitos had 

several projects throughout the entire study area, including smallholder fish farming, and 

other sustainable livelihood initiatives; IIAP and INRENA had been responsible for the 

establishment and management of a protected area in the study area (the Allpahuayo-

Mishana National Reserve), and CEDIA had had community titling projects in the Upper 

Nanay River Basin. A number of government and NGOs which have projects in the study 

area (e.g., Cesvi, Pronaturaleza, WCS) were not approached for interview for lack of 

opportunity. 

 

RESEARCHER POSITIONALITIES 

The researcher is male. At the time the field/interview campaign took place, he 

was in his early 30s. He is Panamanian-Paraguayan, of Hispanic ethnic background. He is 

a native speaker of Spanish and has a Paraguayan Spanish accent. Because of his 

upbringing in São Paulo, Brazil, the researcher is a native speaker of Portuguese. 

Seemingly because of his particular accent, in addition to his relatively light-skin 

complexion, the researcher was usually identified immediately as a foreigner, especially 

in smallholder communities, but also in Iquitos. Especially during the first few months, as 

he incorporated Peruvian and Iquitos region Spanish vocabulary into his own (mostly 

Paraguayan) vocabulary, the researcher often needed to ask for clarifications and 

explanations regarding the use of particular terms, especially those related to smallholder 

socioeconomic activities. The researcher was already familiar with a number of regional 

terms used for agriculture, such as the term for fallow, purma (barbecho in Paraguay), 
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based on literature about the region. The usage of other terms was completely new for 

him. For example, in the region, the Spanish words for winter (invierno) and summer 

(verano), when used as seasons, relate mainly to river gauge. Invierno is the high water 

season, and verano is the low water season. However, verano and invierno are also used 

to signify a dry or rainy day (or week) in whatever season, as in “ayer hizo verano pero 

hoy hace invierno,” translated as “yesterday it was summer,” meaning that it was dry or it 

did not rain yesterday, “but today it is winter,” meaning that it is rainy today. In Paraguay 

verano and invierno only refer to conventional meanings of the summer and winter 

seasons. There were many other smallholder-related words that needed clarification, and 

smallholder interviewees were gracious and patient when explaining terms to the 

researcher. In addition, consulted smallholders were usually curious about the differences 

between Paraguayan and Iquitos region’s Spanish. 

Similar to conversations about vocabulary differences, particularly during the first 

few months in the region, the researcher and smallholder interviewees would often 

engage in conversations about differences in smallholder land use and livelihood patterns 

between the researcher’s past experiences with Paraguayan smallholders and what he was 

learning in the Peruvian Amazon. This type of discussions were usually important for the 

researcher, as contrasting market relations, rural land use systems, and smallholder 

management of other land and water resources helped illuminate access and accessibility 

patterns and processes in the Iquitos region. These explanations originated from the 

perspectives of smallholders, but arguably also through the lens of explaining them to a 

curious outsider, who, despite having some notions of such systems based on literature, 

was exploring these systems for the first time in the field. Before his visits to Peru for this 
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research’s field campaign, the researcher had examined only roadside smallholder 

communities in Paraguay (Cardozo 2000). The Paraguayan smallholder communities he 

had visited were mostly commercially oriented towards the production of cotton for a 

nearby cotton cloth factory, even if his study focused on the commercialization of 

byproducts of forest clearing for cotton, particularly firewood (Cardozo 2000). For this 

reason, the researcher was often curious about and impressed by the relatively high 

diversity of smallholder activities and strategies for their products’ commercialization. 

While some negative aspects resulted from the researcher’s outsider’s 

positionality (see section below), for the most of his stay, he was made comfortable by 

smallholders’ relatively open and welcoming attitudes toward him. The researcher was 

surprised during many interviews in which interviewees related in detail conservation 

conflicts and the extraction and sale of certain resources (Chapter 6), in addition to other 

possibly sensitive or personal information, such as separation/divorce from partners when 

explaining the composition of the household. 

The researcher always worked with two assistants when conducting smallholder 

household interviews. Assistants performed interviews individually after having been 

observed by the researcher once or twice in order to assure consistency in the interview 

techniques and data gathering. One of the assistants remained the same during the entire 

field campaign, while the second assistant was replaced several times. The assistants 

were all from the city of Iquitos, students (agronomy and biology majors) of the 

Universidad Nacional de la Amazonía Peruana (National University of Peruvian 

Amazonia) in Iquitos. In general, the researcher did not feel like he was at a disadvantage 

in comparison to his field assistants’ possible “insider” positionalities, as they were from 
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the Iquitos region. On the contrary, the researcher felt the need to regularly revise his 

assistants’ interviews and even sometimes revisit some of the consulted households to fill 

in information gaps left by his assistants. 

While the researcher’s positionality with smallholders was that of an outsider, the 

fact that he shared their native language may have positioned him differently if compared 

to “outsider researchers” with other levels of Spanish proficiency (Srivastava 2006). On 

one occasion the researcher adopted a positionality that perhaps brought him closer to the 

participant when he interviewed a lady of Brazilian origin, in a smallholder community in 

the Upper Nanay. Her family had migrated from Brazil during the rubber boom. She 

seemed happy to be able to talk in Portuguese with someone. 

The researcher’s positionality changed as the interview campaign progressed, and 

as he became increasingly familiar with the smallholder-related vocabulary and 

smallholder land uses and livelihoods. Although he was probably always seen as an 

outsider, he felt closer to participants once he was able to demonstrate knowledge of and 

familiarity with regional and local terms and socioeconomic dynamics. The researcher’s 

positionality was markedly different when interviewing government and NGO officers. 

While smallholders were sometimes surprised that a man in his 30s was still a student, 

they seemed to class the researcher equally as they classed his (undergraduate student) 

assistants. Interviewed government and NGO officers tended to ask more details about 

the researcher’s study objectives, his university and academic program, and future plans 

once he graduated, responding also to the researcher’s Human Subject Research 

materials. Most smallholder participants would ask only a few questions about the study 

and details included in the Human Subject Research materials before agreeing to be 
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interviewed. Government and NGO officers, however, tended to ask more questions and 

sometimes requested additional documentation, especially when releasing materials 

(project report copies, for instance) in addition to being interviewed. 

 

DIFFICULTIES DURING THE HOUSEHOLD INTERVIEW CAMPAIGN 

Fieldwork for this study entailed collecting a considerable number of interviews 

in a limited period, 11 months. Each household interview lasted between 40 minutes and 

three hours. Normally, with the aid of two field assistants, small and medium-sized 

communities (between 9 and 50 households) were usually visited for two or three days, 

while larger communities (more than 50 households) were usually visited for three to 

seven days. Some communities in the region were easily accessible from Iquitos, 

especially those near the road to Nauta. Other communities were located along highly 

sinuous rivers, and could only be reached by boat; from Iquitos, traveling to remote 

communities along the Upper Nanay and Chambira rivers required two to three days, 

employing a combination of passenger commercial boats and smaller community boats. 

Considering travel time, and the number of interviews and communities in this study, it 

was not possible to spend an extended period in each community. Some unexpected 

circumstances proved particularly challenging during the interview campaign, including: 

(1) some reluctance to participate in the study, at both community and household levels; 

(2) widespread unavailability of household heads in a given community (because of 

communal work, festivities, or seasonal work); (3) household heads’ alcohol intoxication; 

and (4) illness (malaria infection), discussed below. 
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Permission to work in communities and interview household heads 

Before starting work in each community, at least one of its authorities was 

contacted with the purposes of: (1) asking for permission to work in the community and 

approach household heads for interview, and (2) scheduling interviews with the 

authorities to inquire about community-level information. A document introducing the 

purpose of this research was presented to community leaders. Documentation confirming 

the affiliation of the investigator and his research assistants to their academic institutions 

(respectively, The University of Texas, and Universidad Nacional de la Amazonía 

Peruana, National University of the Peruvian Amazon) was also presented and proved to 

be important to gain permission to collect data in most of the communities visited. The 

majority of the authorities approached welcomed this study, but in two communities near 

the Iquitos-Nauta Road, permission to conduct the study was denied. Also, fieldwork 

along the Lower Itaya River was discontinued after leaders of three successive 

communities denied the research team’s request to approach household heads for 

interviews, mentioning their communities did not wish to participate in surveys. 

Many interviewees were at first hesitant to participate in this study, requesting to 

read the documentation presented to community leaders and further inquiring about 

research objectives. A number of household heads refused to participate even after 

permission was granted by the pertinent authorities. In some communities where a few 

household heads declined to be interviewed, neighbors commented that those residents 

were probably reticent to provide personal information to a foreigner because he could be 

a pela cara (face peeler) or be associated with pela caras. Local people in the study area 

generally described pela caras as foreigners with light complexion, whom they deem 

potentially dangerous, as observed in other parts of the Peruvian Amazon (Vancraeynest 



 

 

91 

2007). The disappearance or death of some people in the region and other parts of the 

Amazon have been attributed to “white” individuals who allegedly extracted specific 

organs from local people, and then left their corpses in fields, similar to myths and 

outsider narratives linked to “pishtacos” and the “ñakaq” in Andean Peru (Oliver-Smith 

1969; Weismantel 2001; Scheper-Hughes 2004). Locals mentioned that pela caras 

usually wear military-like attire and use helicopters in their operations. Some locals 

speculated that pela caras are foreigners involved in the illegal trafficking of human 

organs for transplants in developed countries. Others said pela caras could be agents 

from drug cartels in Colombia. Some even suggested that pela caras might be 

supernatural creatures who feed on human organs. Many locals approached the researcher 

to ask whether he was a pela cara. While most meant this as a joke and were otherwise 

cordial and welcoming, the fact that references to the researcher being a pela cara were 

recurrent throughout the entire study area suggests the myth is ingrained in aspects of 

locals’ perception of foreigners and the danger foreigners might pose. 

In other cases, household heads mentioned being tired of participating in 

“encuestas para proyectos que no resultan en nada” (“surveys for projects that do not 

yield any results”), and declined participating even after it was assured that the study was 

not part of a development project, but an academic endeavor. Other household heads only 

participated after the researcher and his assistants assured they were not associated with 

specific governmental agencies with which these residents did not wish to cooperate, 

particularly the IIAP (Institute for Peruvian Amazonian Research). 
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Alcohol intoxication 

Some interviews were discarded because household heads were not logical in 

their answers, appearing to be intoxicated at the time of the interview. When it was 

obvious that a household head was intoxicated upon a first visit, he or she was 

interviewed on a later occasion, if possible. In some cases, intoxication at the community 

level posed a significant challenge during the interview campaign. Some communities 

were visited as particular events and festivities were taking place, and it was necessary to 

either wait a day or two to start the interview campaign, or leave the community to return 

a few days later. Local participation in festivities or communal work prevented most 

household heads from being interviewed. Most of those willing to participate in the study 

during festivities or immediately after communal work, often showed signs of alcohol 

intoxication. Local people drink masato while participating in mingas (Chapter 2). 

Masato is a homemade alcoholic beverage derived from the fermentation of yuca 

(cassava) starch. Festivities include children’s first communions and other religious 

events, the end of the school year, inter-community soccer tournaments, and the 

community’s anniversary, among others; during festivities, local people mostly drink 

masato, chelas (beer), and aguardiente (sugarcane liquor). Mingas usually last for eight 

hours (or a day’s worth of work); in small communities, most adults of most households 

participate in mingas. Festivities usually last a few days and presented a considerable 

challenge during the interview campaign in two communities within the Nanay Basin, 

where fieldwork was postponed for two days because it was necessary to wait for 

household heads to become sober. 
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Seasonal work 

Another reason for the impossibility of interviewing most of the household heads 

in a community related to seasonal work taking place in remote areas. When a 

community was visited, it was common to find that some household heads were absent 

because they were on week-long trips fishing, hunting, collecting other resources, or 

trading in the markets. However, during certain weeks of the year, many or most of the 

adult members of a community may be away, particularly in small communities. One 

community in the Nanay Basin was revisited because most adults were absent on a first 

visit; they had all traveled to remote areas of the region to work on timber harvesting as 

the high-water season approached. The relationship between flooding seasonality and 

timber extraction in the Nanay Basin is detailed in Chapter 7. 

 

Illness: Malaria 

Particularly in the Nanay Basin and roadside communities near the Nanay River, 

malaria infection is a recurrent health problem that affects most of the population at some 

point in their lives, or repeatedly, sometimes being fatal.19 Originally, the research team 

did not intend to bother sick or convalescent residents during the interview campaign. 

Seven of the household heads selected for this study were suffering from malaria at the 

time they were approached for interview; they were either medicated and recovering, or 

waiting to be tested and receive medication.20 Surprisingly, all of these household heads 

                                                 

19 In the Nanay Basin, some interviewees reported having been infected with malaria almost annually or 

every other year for their entire lives (Roper et al. 2000). 

20 Residents usually undergo a blood exam to determine the specific Malaria strain that is affecting them so 

that they can be properly medicated. However, not all communities in the Nanay Basin region have 

malaria-related testing facilities or medication. Most locals need to travel to larger communities such as 
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ended up being interviewed because they insisted in participating in the study, most 

mentioning that lying down for days had made them bored, and that they wanted the 

company and conversation. They often needed the help of their partners or children to 

answer interview questions. Two of these household heads had to discontinue the 

interview when the cyclical episodes of chills, strong headaches, and high fever 

associated with malaria suddenly started; in such cases, other family members completed 

the interview. 

 

ADDITIONAL QUALITATIVE INQUIRIES 

An important part of the qualitative data analyzed in this study was obtained with 

the semi-structured interview instruments used to collect household and community data, 

specifically through the inclusion of open-ended questions in such questionnaires. In 

addition, many of the ideas, concepts, anecdotal information, and analysis presented in 

this dissertation originate from observations and conversations that were unstructured and 

collected opportunistically, happening both within and outside formal interview sessions. 

In many opportunities, formal interview sessions were extended in order to deepen 

conversation threads that originated from the answering and discussing of questionnaire 

items—from both structured and open-ended questions. In other cases, observations were 

noted and conversations were carried out as deemed necessary throughout the field 

campaign, during diverse situations and opportunities while interacting with local people. 

                                                                                                                                                 

Diamante Azul and Samito, or urban centers like Iquitos or the small town of Santa María. Lacking quick 

access to medication often proves fatal to those infected with the most aggressive Malaria strains, or 

persons with weak immune systems like young children and elders. 
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Two of the most frequent situations that resulted in unstructured, qualitative data 

gathering constitute the time spent with local people who: (1) transported or accompanied 

the research team from one community to another (by peque peque or on foot), and (2) 

housed the research team when visiting their communities. In order to document such 

unstructured, opportunistic conversations, the investigator and his assistants kept field 

journals during the entire interview campaign; observations were also registered in field 

journals, and, when applicable, schematics were drawn, and photographs were taken in 

order to illustrate such observations. 

The use of a household questionnaire containing survey questions denotes the 

clear intention of collecting particular datasets for predetermined quantitative analyses. 

Still, a qualitative methods approach was also observed throughout the field campaign in 

order to explore place-specific issues and, accordingly, readjust or extend items in the 

original questionnaire. Creswell (2008), citing Rossman and Rallis (1998), suggests that: 

Qualitative research is emergent rather than tightly prefigured. Several aspects 

emerge during a qualitative study. The research questions may change and be 

refined as the inquirer learns what to ask and whom it should be asked… The 

theory or general pattern of understanding will emerge as it begins with initial 

codes, develops into broad themes, and coalesces into a grounded theory or broad 

interpretation” (p. 181-182). 

The collection of qualitative data and their interpretation in the field advanced in 

order to shape the research components that were originally intended to be analyzed in a 

qualitative manner, even if designed to chiefly complement pertinent quantitative 

analyses. For instance, through open-ended inquiries regarding household and 

community relationships with external organizations it was determined that it was 

important to approach particular NGOs and organizations in order to contextualize 

smallholder livelihood strategies in specific locations. An example of such case was 
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exploring the influence of the policies associated with the Allpahuayo-Mishana National 

Reserve on smallholder livelihoods within and near the protected area (Chapter 6). 

Further, the collection and analysis of qualitative data in the field was paramount in 

guiding and/or readjusting the collection of quantitative data in certain cases. Specifically 

for a study associated with this dissertation project, which informs Chapter 6 (Cardozo 

2011), (open-ended) conversations about the Allpahuayo-Mishana National Reserve with 

local people affected by the protected area resulted in the systematic collection of 

household-level attitude towards the reserve. These opinions were later codified and 

opposition to the reserve was modeled within a section of the Nanay Basin (Chapter 6; 

Cardozo 2011). This particular approach aligns with the “sequential explanatory design” 

(Creswell 2008) in which the collection and analysis of qualitative data In summary and 

employing Creswell’s (2008) typology, this dissertation’s methods align with the 

“concurrent strategy.” In this mixed methods approach (which includes a number of 

variants), both quantitative and qualitative data are collected in the same field campaign, 

with the analysis and interpretation of these data being also combined (Creswell 2008). 

 

ATTITUDE TOWARDS PROTECTED AREA 

The households visited for the analysis presented in Chapter 6 correspond to 14 

smallholder communities located near the Nanay River; six of these communities are 

completely included in the reserve; the other eight are located in the buffer zone (Figure 

10). A total of 102 households were visited, accounting for 20 percent of households in 

the 14 communities (Table 5). Chapter 6 looks specifically at the influence of the 

Allpahuayo-Mishana National Reserve on smallholder livelihoods. Chapter 6 only 



 

 

97 

considers 14 communities because consulted residents and leaders from other visited 

communities in the region were not aware, at the time of this study, of their legal 

association with the buffer zone, and were presumed to be neutral about the reserve’s 

establishment.  

 

 

Figure 10: The Lower Nanay and the Allpahuayo-Mishana National Reserve 
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In addition, consulted residents from other communities in the region reported 

that the establishment of the reserve had not affected their livelihoods (at the time 

fieldwork for this dissertation was conducted). Opinions about the Allpahuayo-Mishana 

National Reserve were obtained from responses to open-ended questions in the household 

semi-structured interviews. Household head responses were grouped into three 

categories: in favor of, opposed, and indifferent to the reserve. As the interview campaign 

progressed, it became apparent that those residing in the reserve tended to be in favor of 

its establishment, while those in the buffer zone tended to oppose it. Household-level 

opinions on the reserve’s establishment were aggregated into reserve and buffer zone 

regions (Table 6), and also by community, in order to illustrate such trends through 

descriptive statistics; chi-square and Fisher’s exact statistics were used to guide 

interpretations. Direct quotes from household head answers were employed to exemplify 

typical and particular responses in each opinion category, translated by the author from 

notes of the original conversations in Spanish. 

Household income patterns by region (reserve versus buffer zone) are also 

included to illustrate general differences in reliance on local resources. The significance 

of the observed differences was assessed with t-tests. 
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Table 5: Population and year of establishment of communities 

Region Community 

Population 
Households 

Interviewed 
Year of 

establish

-ment Households 

(HH) 
Persons 

Persons

/HH 
Number % 

Reserve 

Granada 25 125 5 4 16 1987 

Alegre 10 120 12 4 40 1975 

Asunción 26 110 4.23 5 19 1918 

Corumbá 18 70 3.89 5 28 1994 

Leticia 12 64 5.33 3 25 1981 

Iturbe 12 - - 8 67 (1980s) 

Sub-total 103 554*  29 28  

Buffer 

zone 

Saltos 18 185 10.28 4 22 1988 

Concepción 28 147 5.25 6 21 1956 

Benito 70 450 6.43 11 16 1920 

Campos 44 - - 8 18 1930 

Milagros 22 128 5.82 6 27 1940 

Compostela 130 500 3.85 20 15 1905 

Victoria 76 380 5 12 16 1919 

Santiago 27 120 4.44 6 22 1910 

 Sub-total 415 2137*  73 18  

 Total 518 2691*  102 20  

*Region's average for persons/house was used to estimate missing data. Community names are 

pseudonyms. 

 

Table 6: Table of frequency of attitude of interviewed household heads (HH) by region 

Attitude of 

interviewed HH* 

In the reserve* In the buffer zone* Both regions 

responses % responses % responses % 

1. In favor 22 75.9 13 17.8 35 34.3 

2. Indifferent 2 6.9 24 32.9 26 25.5 

3. Opposed 5 17.2 36 49.3 41 40.2 

Total 29 100 73 100 102 100 

*Chi-square statistic, “attitude” (1, 2, or 3) by “reserve” (0 or 1): 31.1927 (p < 0.0001) 
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DATA CODING AND VARIABLE TRANSFORMATIONS 

Income diversity 

Household income is the estimated annual income obtained from resource 

extraction and agriculture, based on the last agricultural year, in 2007 US dollars, 

converted from Nuevos Soles at a 3.306 to 1 ratio (http://www.oanda.com/currency/). 

The income diversity index based on a form of the Herfindahl index (Ersado 2006); it 

synthesizes the proportion of household income obtained from different sources linked to 

resource extraction or agriculture: 
2

diversity  Income 
 















k

k

i

i
 , 

where i is annual household income by activity k (agriculture, fallow fruit extraction, 

palm product extraction, timber product extraction, domestic animals, fishing, or 

hunting), measured in 2007 US dollars. A value of one for income diversity indicates 

commercial reliance on only one activity; as the index approaches zero, households rely 

on more activities. Forms of this index are utilized in models and grouping of households 

in Chapters 5 and 6. Chapter 5 uses the ascending version of the index, which is obtained 

by subtracting the expression above from one. Chapter 6 uses exactly the form above. 

 

Accessibility variables 

In this study, the quantitative measures of accessibility come from: (1) survey 

data relating estimated travel time from households and communities to resource 

extraction places and markets; (2) survey data relating transportation costs for taking 

particular products to markets, both in terms of freight and (passenger) boat fare; (3) 

http://www.oanda.com/currency/
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distance in kilometers from households and communities to Iquitos and other regional 

markets. Household- and community-market distances were estimated in a geographic 

information system (GIS, ArcGIS Desktop 9.x-10.x) with vector datasets representing 

roads and rivers provided by the government agencies (1) GOREL (Gobierno Regional 

de Loreto, Regional Government of Loreto), (2) PROCREL (Programa de Conservación, 

Gestión y Uso Sostenible de la Diversidad Biológica de Loreto; Program of 

Conservation, Management, and Sustainable Use of the Biological Diversity of Loreto), 

and (3) IIAP (Instituto de Investigaciones de la Amazonía Peruana, Research Institute of 

the Peruvian Amazon). This GIS was manipulated and further developed with ArcGIS 

Desktop (ESRI 2011). 

Household coordinates were collected with three handheld GPS Garmin units set 

in the Universal Transverse Mercator (UTM) projection for the Zone 18 South, with a 

World Geodetic System (WGS) 1984 datum; roads and rivers datasets were reprojected 

to match the projection in which household coordinates were collected. Community 

coordinates were calculated as the average of the X and Y coordinates obtained for the 

households visited in a particular community. In this study, a household is represented in 

the GIS as the location of the household’s dwelling, as a single point. Dwellings are 

usually located in the community’s urban center (casco urbano) in the Nanay Basin; in 

this case, household points are not representative of agricultural parcels or places where 

other livelihood activities take place. In the Nanay Basin, then, household location—as 

represented in this study’s GIS through dwelling location—does not provide significant 

“within community” variability because dwellings are clustered. However, the spatial 

distribution of dwellings can be more irregular in the communities of the Itaya Basin, 
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where dwelling locations are assumed to have higher intra-community variability. 

Whether it was sufficient to collect community instead of household coordinates is an 

issue particular to the dwellings’ spatial organization in a given the community, an 

organization that, in many cases, only became discernible after visualizing the 

community’s dwellings in the GIS, which was done months after the data were collected. 

Still, it was important to register the location of the communities visited because at the 

time the fieldwork for this study was conducted, there was no digital cartography 

available that included the location of all the communities to be visited. 

Household and community coordinates were input as points into the study’s GIS, 

and distances in kilometers from households or communities to markets were estimated 

employing ArcGIS’ Network Analyst extension (9.x-10.x versions). Euclidian (straight-

line) and network (river) distances were obtained. Network distances were estimated as 

the river distances between (1) and origin point defined as the orthogonal projection of a 

household’s or community’s point onto the nearest major river and (2) an end point 

defined as the most common port of entry to reach Iquitos or other regional markets, 

which directly or indirectly connects to the household or community in question. Only 

routes that include permanent rivers were considered. Euclidean distances were estimated 

employing the same origin and end points. 

Varying river seasonality greatly affects where and when particular products are 

sold; seasonality also affects which particular routes are taken in order to reach markets. 

For instance, during the high-water months, seasonal waterways allow cutting across 

meanders in certain sections of the Nanay River. Also, community-river distances 

become significantly “shorter” during the high-water season because navigable seasonal 
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waterways allow commercial boats directly reaching the urban center of many 

communities in the Nanay River. Instead of attempting to summarize all possibilities in 

one measure, the estimated network and Euclidian distances only represent the 

aforementioned fixed, origin and end points, and network distance measures only 

consider “permanent” rivers, so overlooking the higher accessibility gained through 

seasonal, alternative routes. Still, this study also tries to capture the dynamism of how 

accessibility varies seasonally, which is examined in a qualitative manner in this 

dissertation, particularly in Chapter 7. 

 

QUANTITATIVE ANALYSIS 

The present section contains revisions of parts of Cardozo (2011). For analyses 

concerning Chapter 6, household heads’ attitude towards the Allpahuayo-Mishana 

National Reserve’s establishment were recoded to a dichotomous variable that indicates 

opposition (1) or non-opposition (0) to the reserve. This opposition variable was 

regressed on six household variables in a linear probability model (LPM). This model 

attempts to estimate the probability of household-level opposition to the reserve in 

relation to select household variables. The LPM adopts the general form: 

kk XBXBXBAY ...2211  , 

where Y is the dependent variable for opposition to the reserve, A is the intercept, the Xs 

are independent variables (dichotomous or continuous), and the Bs are the coefficients for 

the independent variables. A logistic model was also built with the same variables, but it 

did not provide any new insights over LPM results. 
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Descriptive statistics for the continuous variables included in the LPM are listed 

on Table 7. Location household variables include residence in the reserve and distance to 

Iquitos. Residence in the reserve (1) is contrasted to residence in the buffer zone (0); 

residence in the reserve is expected to be associated negatively with opposition thanks to 

favorable changes in resource use rights for reserve residents. Those involuntarily 

displaced, presumably concentrated in the buffer zone, are expected to more likely 

oppose the reserve. Distance to Iquitos is the straight line (Euclidean) distance in 

kilometers between the household and the closest port on the Nanay River connected to 

the road to Iquitos. Other measures of market accessibility could be used; network 

distances, travel time, and transportation costs, however, vary seasonally and by product, 

a fact that complicates using them as single measures of market accessibility. Distance to 

Iquitos is anticipated to relate to higher probability of opposition to the reserve because 

households closer to Iquitos may have better access to markets and income sources linked 

to the city. 

Demographic household variables include the number of persons in each 

household (household size) and, from these, the number of persons who work or could 

work (labor force). Labor force is hypothesized to relate negatively with opposition to the 

reserve; restrictions on access to resources may be less critical for households with a 

larger labor force. If labor force is held constant, larger households are expected to more 

likely oppose the reserve, assuming such households may be less able to accommodate 

resource restrictions. Household income is the estimated annual income obtained from 

resource extraction and agriculture, based on the last agricultural year, in 2007 US dollars 

(converted from Nuevos Soles). Income is expected to relate negatively with opposition 
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to the reserve, considering that households with relative lower income may be more 

likely to oppose conservation restrictions (Infield 1988).  

 

Table 7: Descriptive statistics for continuous independent variables in the LPM 

Variable Average 
Standard 

deviation 
Maximum Minimum Unit 

Distance 23.42 7.61 38.55 11.18 kilometers 

Household size 5.48 2.43 13 2 
number of 

persons 

Labor force 3.15 1.28 6 1 
number of 

persons 

Household income 1043.19 1073.77 5229.09 0 US$ 2007 

Income diversity 

index 
0.67 0.25 1 0 dimensionless 

 

Income diversity is an index that synthesizes the proportion of household income 

obtained from different sources linked to resource extraction or agriculture. A value of 

one for income diversity indicates commercial reliance on only one activity; as the index 

approaches zero, households rely on more activities. Therefore, this index is expected to 

positively relate to opposition to the reserve because households that rely on fewer 

commercial activities are expected to more likely oppose resource restrictions. 

The first hypothesis implicit in the LPM is that those who lost access to resources 

will more likely oppose the reserve (Brockington and Igoe 2010). Only one of the 

predictor variables, “residency in the reserve,” can be linked to a measure of loss of 

access. In addition, it is hypothesized that the higher the capability of a household to cope 

with resource restrictions, the lower will be its probability of opposing the reserve; all 

other LPM household variables included are linked to this hypothesis. 
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Chapter 4: Urbanization, policy changes, and rural land use 

INTRODUCTION 

Urbanization is deemed both a local and remote cause of tropical deforestation 

(Lambin et al. 2001). Physical urban growth, however, usually represents a smaller 

proportion of urbanization-related land-cover change if compared to the indirect effects 

that urbanization may promote in hinterland landscapes (Turner 2001). Growing urban 

populations that incorporate rural peoples, ultimately depressing resource use and 

available labor in the rural hinterland, have been associated negatively with deforestation 

and positively with forest re-growth (Zelinsky 1971; Mather and Needle 1998). Other 

regions, by contrast, have experienced agricultural expansion coupled with in-migration 

to agricultural frontiers fostered by a growing urban population with heightened demands 

for farm products (Carr, Suter, and Barbieri 2005). Further, social movements 

consolidated in urban centers may bring changes in rural communities, mediating rural 

local institutions and land conflicts (Simmons, Perz, and Pedlowski 2002). 

Particularly as a distal factor, urbanization is a landscape change force at the 

regional level because it constitutes a process that alters regional population dynamics. 

Population has long been considered a fundamental land use determinant. One of the first 

to theoretically articulate population-environment dynamics, even if simplistically, 

Malthus (1798) posited that sustained population increase would ultimately cause 

environmental degradation to the point of resource depletion. Malthus considered that 

food production could not grow in the same proportion as human population; therefore, 

population size was ultimately determined by the potential for food production. In 

opposition, Boserup (1965) hypothesized that population growth determined food 
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production; with technological advances population growth would encourage agricultural 

intensification, thus creating sustainable food-production systems of more labor-intensive 

land uses instead of promoting agricultural extensification. 

The importance of population as a deforestation driver, however, must be 

considered in view of the many intervening factors that link population with landscape 

change. Case studies addressing deforestation may support neo-Malthusian or Boserupian 

discourses depending on time periods considered, and drivers and scales involved in 

landscape-change processes particular to a location. For instance, an economic analysis 

of the relation between timber forest product demand and deforestation in tropical Asia 

revealed that higher demands of fuelwood and timber were associated with increased 

forest cover (Foster and Rosenzweig 2003). But in many other developing tropical areas 

insufficient market and/or government mediated mechanisms do not allow forest cover to 

be an economically viable land use, at least not in comparison to agriculture or other 

forest removing activities, so the result of continued consumption of forest products is 

more akin to neo-Malthusian scenarios (Inman 1992). 

Patterns of urbanization and frontier migration in the Brazilian and Peruvian 

Amazon cannot be satisfactorily explained by any one theory. For example, colonization 

history in the Brazilian and Ecuadorian Amazon includes economic cycles fueled by 

global demands that caused rapid settlement growth as well as collapse, resulting in 

urbanization-depopulation alternations, even if several major urban centers have emerged 

in this uneven process greatly mediated by political-economic structures (Hecht 1985; 

Browder and Godfrey 1997; Ryder and Brown 2000; Guedes, Costa, and Brondizio 

2009). In the Peruvian Amazon, urbanization may appear less chaotic only because of the 
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lesser intensity with which economic and political cycles have imprinted a mark on the 

landscape. But unlike the Brazilian Amazon (Hecht 1985; Walker et al. 2009), despite 

changes in policy disfavoring smallholdings, especially during the 1990s, broad-scale 

agriculture and cattle ranching have not yet displaced smallholders from traditional and 

new rural smallholder communities perhaps because of market-accessibility issues. 

Economic booms and busts, and changes in political-economic structures have 

nonetheless fostered population changes in Loreto and the Iquitos Region, as illustrated 

in Chapter 2. 

Assumptions of population growth being tied to extensification of smallholder 

land use systems may be easier to hypothesize in developing tropical urbanizing areas 

such as the Iquitos region, particularly given the livelihood and environmental limitations 

that smallholders may experience, which include limited access to financial resources and 

labor, and limited access to fertile agricultural lands, especially in the uplands (Sanchez 

et al. 1982; Coomes 1995; Coomes and Burt 2001). The periods examined in the present 

chapter, however, address a transitional moment in recent Peruvian history, extending 

from the late 1980s, when President García’s Agrarian Bank was reaching its peak in 

giving away loans to Amazon smallholders, to the 1990s, when Fujimori took over the 

presidency and abruptly cut loans and dismantled the bank in favor of a purported turn to 

neoliberalism, even if Fujimori tried to compensate this hit to smallholders’ economic 

prospects by funneling funding for poverty alleviation programs (Coomes 1995, 1996; 

Crabtree 2002; Álvarez and Naughton-Treves 2003; Arce-Nazario 2007; Chavez and 

Perz 2012). In addition, during these years, the establishment of the Iquitos-Nauta Road 

was consolidated, opening new frontiers for smallholder communities. 



 

 

109 

These two processes may hinder accessibility as well as access to markets and 

agricultural land (Chapter 2). Therefore, land use changes are examined in these two 

periods: (1) 1987-1993, under President Alán García’s rule and his easy-to-get 

smallholder loans from the Agrarian Bank; and (2) 1993-2001, with President Alberto 

Fujimori’s “free-market” economic policies. In this manner, a first hypothesis of this 

study states that a decrease in smallholder access to government financing of farm 

activities resulted in a decrease in cultivated area in the Iquitos region despite continuing 

urban population growth in the region. Second, it is hypothesized that rural areas closer to 

roads experienced higher deforestation rates than riverside areas. In order to further 

explore transportation accessibility, changes in land use patterns are not only stratified 

temporally but also spatially in order to exemplify the importance of geographic context 

for exploring urban-rural landscape change processes, particularly in terms of 

transportation surfaces and biophysical environmental constraints. This chapter starts 

with a brief review of the main political-economic processes that may have affected land 

use patterns in the region, complementing topics discussed in Chapter 2. Then, results of 

the LUCC analyses are presented in order to explore the stated hypotheses. 

 

TWO DECADES OF LAND-USE AND POLITICAL-ECONOMIC CHANGES: 1980-2000 

While there has been a steady increase in the proportion of urban versus rural 

population in Loreto (Chapter 2), with urban population reaching the majority by 1981, 

Iquitos’ urban relative dominance over other urban centers has consistently decreased 

since 1981, suggesting that secondary urban centers have experienced higher population 

growth rates in the last two decades. This reversal—signaling the early 1980s as a turning 
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point towards a more even urbanization process in Loreto—may relate to the population 

re-distribution that occurred after the oil industry decline in the late 1970s, which was 

ultimately related to a decline in worldwide oil prices and left a large number of laborers 

unemployed (San Román 1994). Despite the oil crisis in the late 1970s and throughout 

the 1980s, the oil industry has remained fundamental to the economy of Iquitos and 

Loreto. A law approved in 1976 and enforced in 1979 created a 10% tax on revenues 

obtained from selling oil extracted from Loreto (a tax named canon petrolero). Canon 

petrolero taxes have funded development projects throughout Loreto (San Román 1994). 

The change of government and consequent change in policies, from President Fernando 

Belaúnde to Alán García in 1985, influenced internal migration and urbanization patterns 

in Loreto. In 1986 García implemented an agrarian populist program that promoted cattle 

ranching and smallholder agriculture expansion by securing lands and credit with very 

low to no interest rates to rural community organizations (Coomes 1996; Limachi, de 

Jong, and Cornejo 2006). 

García’s agrarian subsidies—centralized in the government’s lending institution, 

the Banco Agrario (Agrarian Bank)—are reported to have promoted commercially 

unviable and ecologically incompatible land uses in ribereño smallholder communities 

near Iquitos (Coomes 1996). Still, many seized such opportunity, including those affected 

by labor reductions in the oil industry, some of which settled in existing ribereño 

smallholder communities or formed new colonies along abandoned oil exploration roads 

(Gómez Romero and Tamariz Ortiz 1998). In addition, the national economy reached one 

of its lowest points during García’s tenure as president, partially because of its agrarian 

populist credit expenditures, with high inflation in the late 1980’s forcing many to take 
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advantage of the relatively self-sustaining possibilities of rural life and the economic 

valorization of rural land uses such as cattle ranching (Coomes 1996). 

The development of a 95-kilometer road connecting Iquitos to the town of Nauta, 

to the south, was another fundamental political-economic event affecting land-use and 

population dynamics in the Iquitos region in the 1980s, which attracted colonizers as its 

pavement progressed throughout the 1990s and 2000s (see Chapters 2 and 5) (Gómez 

Romero and Tamariz Ortiz 1998). Immigration to this new frontier was incentivized 

through easy-to-get titles for parceled land granted by the regional government in Loreto, 

fostering a different smallholder settlement pattern if compared to traditional riverside 

communities, where lands are usually not parceled. Also during this decade, however, 

Fujimori imposed economic policies that promoted broad-scale extractive enterprises (oil 

and processed timber), cattle ranching, and tourism in the Peruvian Amazon, among other 

activities that attempted to further integrate the region and the country with the global 

economy (Perz, Aramburú, and Bremner 2005). By contrast, smallholder land uses 

suffered from lack of government credit/subsidies because in 1992 Fujimori ended the 

special agrarian program previously implemented by García, making smallholder 

commercial farming less viable, especially farther from markets and considering 

agricultural products of relatively lower prices (Coomes 1996). 

The shift in Peru from a relatively protective smallholder economy to a free-

market one, with limited agrarian subsidies and credits for small-scale producers, seems 

similar to the transition that occurred in other Latin American economies in the 1980s, 

which marked the end of the period of import-substitution industrialization with fierce 

attempts of integration with global capitalist systems (Kay 2006). Upon the sudden 
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elimination of easy-to-get agrarian loans early in the 1990s, smallholders had only access 

to loans with higher rates of interest and more requirements for credit approval (Crabtree 

2002). These changes were brought about in forceful ways that were differently 

internalized throughout Peru, causing protests and unrest that at times unraveled violently 

among smallholder communities (Crabtree 2002). By the time Fujimori took government, 

campesino associations in Peru had been somewhat weakened, being caught amidst the 

war against drug traffickers in the previous decades, in addition to a number of political-

economic processes that contributed to debilitating attempts at deepening agrarian reform 

policies (De Janvry 1981; Crabtree 2002). Fujimori’s governance seems to have 

continued to foster processes that encouraged rather than prevented small-scale 

producers’ dispersal towards the margins of the national economy, despite explicit 

attempts at maintaining a populist approach that seemingly embraced the disposed (Barr 

2003). Fujimori’s government funded programs labeled as geared towards poverty 

alleviation and helping smallholders (but avoiding actually funding farm activities), also 

keeping close ties with regional and local government officials and discouraging the 

strengthening of other political parties’ influences by restricting government jobs and 

program managing to remunerated allies of the government (Crabtree 2002; Barr 2003; 

Ellner 2003). 

During the field campaign for the present research, some of the consulted 

smallholders would reminisce about Fujimori’s times, both positively and negatively. 

Some remembered the president’s visits to Loreto and even particular communities, 

where his government left tangible legacies, including infrastructure improvement. Also, 

several campesino and indigenous communities in the study area thank the smallholder 
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categorization and titling of their communities to the Fujimori government. In 1995-1996 

all communities of the Upper Nanay were title with the help of the regional government 

and the NGO CEDIA. On the other hand, other smallholders were preoccupied with news 

from unrest in other rural and urban areas of Peru and uncertainties regarding the viability 

of commercial farm activities. Still, most smallholders that said having worked with 

García’s Agrarian Bank loans mentioned that such endeavors were not particularly 

successful considering the meager profits obtained after paying off debts due to inflation 

and the economic crisis, or, worse, by not having been able to pay back the loans at all. 

Indeed, much of the land use changes funded by the Agrarian Bank related to speculative 

efforts that benefitted nonresidents rather than traditional smallholders from the region, 

while smallholders that did access loans did not seem to have initiated farm enterprises 

that would or could carry on in the future without further subsidies (Coomes 1995, 1996). 

Coomes (1995, 1996) makes a point that the lack of credits in the 1990s would 

not have necessarily translated into land use abandonment had García-funded land uses 

from the 1980s been successful in propelling smallholders into a profitable path. Instead, 

smallholders were encouraged to engage in “heavily subsidized, short-cycle cropping. 

Credit enabled residents to clear primary upland forest for single harvests of rice, manioc, 

and plantain and then abandon the fields or convert them to pasture” (Coomes 1995, 

115). Coomes’ observation seems generally appropriate, both from smallholder’s 

comments during fieldwork carried out for the present study, and from evidence gathered 

for other studies in the Amazon (Coomes 1996; Álvarez and Naughton-Treves 2003; 

Arce-Nazario 2007; Chavez and Perz 2012). 
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Laws regulating tenure/property rights in rural lands also changed during 

Fujimori’s government. From 1920 to 1994, restrictions on the sale of large tracks of 

public lands favored smallholder colonization, but in 1994 such regulations were 

modified by Fujimori’s government to allow and even facilitate the sale of large 

properties (Yu, Hendrickson, and Castillo 1997; Diez 2003). Fujimori’s second term was 

interrupted in 2000 when he fled the country. He was later prosecuted (2007-2009) and 

imprisoned (2007) for a number of crimes, including murder. After Fujimori, Paniagua 

took the presidency for a year (2000-2001), followed by Toledo (2001-2006) and García 

(2006-2011). Since Fujimori’s terms, and into García’s second regime, there have been 

attempts to change legislature so that communal lands (both campesino and indigenous) 

can be parceled and sold. Communal lands have had special privileges since 1920; these 

lands may not be expropriated or used to secure loans (Yu, Hendrickson, and Castillo 

1997; Diez 2003; Ryan 2007). 

 

LAND USE PATTERNS ACROSS DIFFERENT POLITICAL-ECONOMIC PERIODS 

The study area for the present land use change study includes nearly 22,000 

square kilometers of the Iquitos region, areas between 70 and 100 kilometers to the south, 

west, and east of Iquitos (Figure 11). Landsat satellite imagery was employed to estimate 

average deforestation rates from the late 1980s to the early 2000s (Table 8). To this 

effect, images from 1987, 1993, and 2001 were selected to match turning key points in 

national political-economic change. Perfect anniversary imagery that matched the years 

important to characterize policy turns was not available. McCleary and others (2008) 

show there are considerable intra-annual phenological variations in forest cover in the 
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study area, with Crews and Moffett (2010) illustrating how such intra-annual (temporary) 

forest changes may interfere with and perhaps falsify the estimation of (inter-annual) 

deforestation patterns, also in the Iquitos region. 

 

 

Figure 11: Study area for land use study 

 

The present research attempts to compensate for possible intra-annual change 

interferences by focusing solely on forest cover changes in the areas more accessible to 

smallholders, and also by excluding changes involving water pixels. Still, possible errors 
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linked to co-registration and the use of non-anniversary imagery (particularly for the 

1987-2001 and 1993-2001 comparisons, which involve opposite water seasons) must be 

in mind when looking at the results of the present study (McCleary, Crews-Meyer, and 

Young 2008; Crews and Moffett 2010; Nagendra and Southworth 2010). 

Table 8: Landsat data employed 

  

The co-registration of the images was performed using an image-to-image 

approach based on the 05/31/2001 image. The Landsat data used in this analysis, from 

path 6 row 63 of the World Reference System 2, were obtained from the Land Global 

Cover Facility, University of Maryland (http://glcf.umiacs.umd.edu/). The overall 

accuracy of the 05/31/2001 classified image, using the panchromatic band and 157 

random points, was 93.63%, and overall kappa statistics was 0.886 (Table 9). 

Table 9: Accuracy assessment results 

 

  Class             Reference      Classified      Number      Producers     Users 

     Name     Totals            Totals Correct       Accuracy     Accuracy 

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

         

      Water          20          20                      20         100.00% 100.00% 

      Urban/bare         14          18                      13           92.86%   72.22% 

      Forest         99          99                      97           97.98%   97.98% 

      Herbaceous         24          20                      17           70.83%   85.00% 

 

         Totals        157        157                    147 

 

      Overall Classification Accuracy = 93.63% 

      Overall Kappa Statistics = 0.8855 

Date Sensor Bands
Spatial 

resolution (m)
Flood season Use

11/1/1987 TM 1-5 and 7 30 low flood land cover

8/5/1993 TM 1, 4, 5, and 7 30 low flood land cover

5/30/2001 ETM 1-5 and 6 30 high flood land cover

5/30/2001 ETM 8 15 high flood road digitizing

http://glcf.umiacs.umd.edu/
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The accuracy of the other images was not assessed due to the lack of reference 

data. The co-registered images were classified separately through an unsupervised 

method, iterative self-organizing data analysis (ISODATA), to produce 100 spectral 

classes reaching a convergence level of 98 percent. These cluster classes were regrouped 

into the following land-cover types: (1) water, including rivers and impounded water 

bodies; (2) urban/bare land, with urbanized areas mixed with agricultural land without 

vegetation and exposed soil; (3) forest, encompassing upland, floodplain, swamp, and old 

secondary forests; and (4) herbaceous cover, including young fallows, vegetated 

agricultural fields, pastures, and grasslands. The 05/31/2001 image was originally geo-

referenced to the Universal Transverse Mercator (UTM) World Geodetic System (WGS) 

1984, zone 18 south, with a pixel size of 28.5 meters.  The co-registration procedure 

yielded total root mean square (RMS) errors between 0.053 and 0.061, which are below 

the normally acceptable half-pixel error (Jensen 2004). After each single-date 

classification, the three images were recoded for concatenation so that after their addition 

the resulting (concatenated) pixel values clearly showed the corresponding land-cover 

trajectories. Because such procedures constitute post-classification change detection and 

comparison of thematic data, atmospheric corrections were not required (Song et al. 

2001). 

Changes containing classes with no actual land-cover data (clouds or their 

shadows) were disregarded when examining pair of dates. Land-cover changes, namely 

deforestation and reforestation, are presented here in three pairwise comparisons in order 

to explore changes in averaged deforestation rates. In order to obtain closer 

approximations of estimates of anthropogenic instead of natural deforestation and 
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reforestation, land-cover changes involving water were excluded (in addition to reasons 

mentioned above regarding intra-annual change interferences). Because riverside 

locations in the study area are influenced by river variability, water-related land-cover 

changes are mainly associated with natural intra- and inter-annual variations (Pinedo-

Vasquez et al. 2002; Smith et al. 2002; McCleary, Crews-Meyer, and Young 2008). In 

this analysis, the concepts of deforestation and reforestation simply imply removal or re-

growth of forests, respectively. Reforestation in the case study area is linked 

predominantly to naturally-initiated secondary succession rather than human-mediated 

tree planting. Anthropogenic deforestation is associated with swidden fallow agriculture 

and settlement expansion, and to a lesser extent, physical urban growth. 

In order to examine how different types of transportation routes leading to Iquitos 

affect rates of land-cover change, the study area was stratified into seven-kilometer river- 

and roadside buffer areas (Figure 12). From field interviews it was inferred that the 

approximate maximum distance for which farmers would carry products to major 

transportation routes (rivers and roads) was nearly seven kilometers. Quantification of 

deforestation and reforestation was based on LUCC matrices for each spatial extent and 

period examined (Table 10). Estimates consistently indicate that deforestation was, on 

average and related to total area, greater in 1987-1993 than 1993-2001 (Table 11). By 

contrast, reforestation was higher in 1993-2001, and only in this period were net 

deforestation rates negative, indicating an overall increase of forest cover in river- and 

roadside areas. A further stratification of the seven-kilometer buffers along transportation 

routes into 0-to-3-km, 3-to-5-km, and 5-to-7-km buffers reveals that proximity to 

transportation routes is associated with higher deforestation rates (Figure 13). 
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Figure 12: River- and roadside areas (1987-2001) 

 

This is in agreement with land-use models that relate proximity to markets and 

transportation routes with higher rates of anthropogenic deforestation in developing 

tropical areas (Angelsen and Kaimowitz 1999; Southworth and Tucker 2001; Mertens et 

al. 2002). Swidden fallow agricultural systems dominate the rural landscape in the study 

area rather than land uses that require the maintenance of non-forest land covers such as 

cattle ranching and intensive agriculture, which may, together with river-related changes, 

partially explain the occurrence of relatively high rates of reforestation as a result of 
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fallowing cycles. Also noteworthy are the higher roadside deforestation rates in both 

periods, indicative of the progressive construction of the Iquitos-Nauta road and the 

subsequent establishment of new colonies and agricultural frontier expansion in the area. 

 

Table 10: Land-cover change summary matrices for the case study area (7-km buffers), in 

hectares 

 

 

 

water urban/bare forest herbaceous Total

water 52,988.40   668.61        4,667.40          379.35          58,703.76       

urban/bare 7,167.06     9,556.20     14,900.58        14,989.95     46,613.79       

forest 7,905.96     6,294.15     1,795,138.65   31,130.73     1,840,469.49  

herbaceous 5,523.57     6,805.44     57,262.41        45,244.17     114,835.59     

Total 73,584.99   23,324.40   1,871,969.04  91,744.20    2,060,622.63  

water urban/bare forest herbaceous Total

water 48,350.07   7,057.62     2,595.06          2,306.52       60,309.27       

urban/bare 3,898.26     16,899.12   20,073.33        23,497.65     64,368.36       

forest 4,366.89     14,295.42   1,810,260.45   59,413.86     1,888,336.62  

herbaceous 1,868.58     7,856.64     19,526.85        30,492.72     59,744.79       

Total 58,483.80   46,108.80   1,852,455.69  115,710.75  2,072,759.04  

water urban/bare forest herbaceous Total

water 51,013.35   1,205.55     6,857.55          1746.72 60,823.17       

urban/bare 8,184.06     9,831.78     29,808.36        18279.09 66,103.29       

forest 10,083.51   9,147.42     1,758,347.01   48816.72 1,826,394.66  

herbaceous 4,830.57     3,900.15     27,262.08        23739.66 59,732.46       

Total 74,111.49   24,084.90   1,822,275.00  92,582.19    2,013,053.58  

1987

2001

1993

2001

1993

1987
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Table 11: Annual deforestation and reforestation estimates (7-km buffers) 

 

 

 

Figure 13: Deforestation rates in road and river buffers 

Deforestation Reforestation Net deforestation

Study area 0.610 0.327 0.283

Riverside 1.056 0.542 0.514

Roadside 1.361 0.513 0.849

Study area 0.229 0.442 -0.213

Riverside 0.417 0.789 -0.373

Roadside 0.759 0.781 -0.021

Study area 0.209 0.207 0.003

Riverside 0.401 0.380 0.021

Roadside 0.685 0.339 0.346

1993 to 2001 

(7.92 years)

1987 to 2001 

(13.75 years)

Period Area
% of total area per year

1987 to 1993 

(5.83 years)
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Similar land-cover change patterns have been observed in the southeastern 

Peruvian Amazon, near the city of Puerto Maldonado, with deforestation rates along 

roads higher than those associated with rivers, and higher deforestation rates in the 1990s, 

when agrarian subsidies from president García’s government were available (Álvarez and 

Naughton-Treves 2003). In the Iquitos region, based on household interview data from 

riverside communities in the Tahuayo River Basin (southeast of Iquitos), Coomes (1996) 

was one of the first to signal and document this trend, finding that many of the 

agricultural and pasture fields established in the mid and late 1980s with the aid of 

agrarian credits were later abandoned, especially those farther from rivers. 

Limachi and others (2006) report similar trends for rural areas in the Pucallpa 

region. Agrarian credits were used for a number of farm activities. In a study side just 

southeast of Iquitos, combining imagery analysis with collection of landscape oral 

histories, Arce-Nazario (2007) concurs in observing fallow and forest regrowth trends in 

the 1990s on agricultural and charcoal production sites that were abandoned after 

agrarian credits were cut. While the intensity of deforestation along rivers and roads in 

the study area declined in the early 1990s, the ongoing construction of the Iquitos-Nauta 

road continued to create access to unexploited upland areas for colonists. The continuing 

immigration to roadside areas and consequent growth of rural populations and 

concomitant expansion of the deforestation frontier along the Iquitos-Nauta Road (Mäki, 

Kalliola, and Vuorinen 2001) ultimately caused this regional decline of deforestation in 

the 1990s to be less pronounced in roadside areas as opposed to deforestation near rivers, 

but only if riverside areas are averaged together. 
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RIVER- VERSUS ROADSIDE AREAS 

Because the riverside sections of the area considered in the case study might 

present a high proportion of river-related land-cover changes, two populated subsections 

of the 3-km riverside buffers were examined separately: those of the Nanay River, west 

of Iquitos, and those of the Tamshiyacu River, to the southeast. The Nanay River 

subsection presents similar deforestation/reforestation patterns to those of the overall 

riverside area. Contrastingly, the Tamshiyacu River subsection shows similar trends to 

those observed along the Iquitos-Nauta road. In fact, it shows even higher deforestation 

rates compared to the Iquitos-Road in the 0-to-3 km buffers in both of the periods 

examined (Figure 14). Considering 2000 census data (Table 12), although population 

density may be higher along the Nanay River subsection, the Tamshiyacu subsection 

presents higher relative levels of urbanization based on total number of households, and 

better access to Iquitos markets probably due to its higher urbanization and a tradition of 

decades of food production for local and Iquitos markets (Hiraoka 1985; Padoch et al. 

1985; Hiraoka 1986, 1989). Commercial boats pass by the mouth of the Tamshiyacu 

River to and from Iquitos everyday (except Sundays) while comparable boats travel along 

the Nanay River less frequently, three or four times a week. The relatively large town of 

Tamshiyacu is near the mouth of the Tamshiyacu River Basin, at its confluence with the 

Amazon River. Tamshiyacu serves as an intermediate port and market between Iquitos 

and communities upriver along the Amazon and for communities along Amazon 

tributaries such as the Tahuayo and the Tamshiyacu rivers. Due to a considerable urban 

population and a consequent market, peasants in the Tamshiyacu River Basin do not 

necessarily have to travel to Iquitos to sell their farm products. More importantly, 

Tamshiyacu riverside smallholder communities have access to lands deemed generally 
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better suited for agriculture than those along the Nanay. As examined in Chapters 6 and 

7, because of accessibility and environmental issues (specifically access to particular 

resources), smallholder communities in the Nanay Basin are characterized by the 

exploitation of timber and non-timber resources rather than agricultural products. 

 

 

Figure 14: Deforestation and reforestation rates for the Tamshiyacu and Nanay River 

subsections and the road. 

 

The Nanay River is very sinuous, therefore, traveling relatively short linear 

distances from Iquitos may represent several hours more than traveling the same linear 

distances along the Amazon River, which might be a factor related to the lower frequency 

of commercial boats to Iquitos on the Nanay River, though such transportation frequency 
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may be more associated with the demand needs based on the types and volumes of 

smallholder produced in the Nanay. In addition, the southern (right) margin of the Nanay 

River borders the Allpahuayo-Mishana National Reserve for approximately 25 

kilometers, near Iquitos, which might have hindered the advance of the agricultural 

frontier in that particular tract of the basin since the reserve’s  proposal, in 1999 (see 

Chapter 6). 

 

Table 12: Comparison Nanay and Tamshiyacu River subsections 

 

 
Sources: IIAP (Research Institute of the Peruvian Amazon) and INEI 

(National Institute of Statistics and Information). 

 

More important, the northern section of the riverside areas has historically been 

more populated and presents older communities; for instance, considering the area 

intersecting the Allpahuayo-Mishana National Reserve, over 80 percent of the population 

lives in the northern section of the basin along the area of influence of the reserve. The 

deforestation frontier has expanded northwards since the early twentieth century when 

the first communities were founded in that section of the basin. This geographic bias for 

human settlements is related to higher soil fertility for agriculture in lands beyond the 

northern margin of the Nanay River, unlike the white-sand soils that support varillal 

Subsection (0-3 km buffer)

Household 

density (per sqr. 

km)

Urban:total 

households (%)

Nanay River 7.19 26.83

Tamshiyacu River 4.28 60.61
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forests in the southern section of the basin (Kauffman, Paredes Arce, and Marquina 1998; 

Pyhälä, Brown, and Adger 2006; Cardozo 2011; Álvarez Alonso, Metz, and Fine 2013).  

 

DISCUSSION 

A comparison between average rates of forest cover change derived from imagery 

in the case study area and population change in Iquitos and Loreto must be considered 

cautiously because the spatial and temporal scales differ. Also, deforestation studies in 

the Amazon generally refer to net migration as a potentially more influential factor 

associated with deforestation rates than simple population change rates (Perz, Aramburú, 

and Bremner 2005; Limachi, de Jong, and Cornejo 2006). Yet, estimating net migration 

in the case study area is not readily feasible because census data for the region are 

aggregated to the district level for public use (INEI 2010). 

Both Loreto and Iquitos population growth rates decreased from the 1980s to the 

1990s despite maintaining overall positive changes, following, even if considerably less 

abruptly, the decreasing trend of net deforestation in the case study area and all of its 

examined subsections. Literature review, however, suggests that the generalized pattern 

of lower deforestation in the 1990s versus the late 1980s, even leading to a net increase in 

forest cover in certain locations, can be better explained examining national-level policy 

changes in agrarian programs and economic structure (Coomes 1996; Álvarez and 

Naughton-Treves 2003). Such trends can be examined in light of the possible land use 

and livelihood consequences of Fujimori’s neo-populist measures. While allowing 

smallholder production compete against national and international markets seemingly 

unmediated by government market controls, Fujimori’s economic policies of the 1990s 
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may have accentuated the possible advantages that imported products have due to 

transportation subsidies particular to importation into the Iquitos region. García’s cheap 

credits in the 1980s allegedly encouraged smallholders to shift from sustainable, 

traditional forms of cropping (swidden and floodplain agriculture) to short-term cropping 

endeavors with little consequence for the household economy (Coomes 1995, 1996), 

which could not have prepared smallholders to the economic policy changes Fujimori 

forced into the regional and national rural socioeconomic spheres. 

Trends in population changes in Iquitos and Loreto seem more useful in 

informing land use patterns when comparing differential net deforestation rates among 

subsections of the case study area. Since the 1980s, urban population in Loreto has 

increased at higher average rates than in Iquitos, which could be associated with the 

consistently higher net deforestation rates observed along the Iquitos-Nauta road and the 

Tamshiyacu River during the 1980s and 1990s. Growing markets in the towns of Nauta 

and Tamshiyacu may increasingly supplement the region’s largest market, Iquitos, by 

providing additional trading opportunities at shorter distances for nearby peasant 

communities, so contributing to agricultural frontier expansion (see also Chapter 5). 

Interestingly, the area around the Iquitos-Nauta road presents lower deforestation 

rates than the Tamshiyacu riverside area even though Nauta is a much larger town and 

roadside communities have quicker access to Iquitos, perhaps because the Tamshiyacu is 

both environmentally and socioeconomically more apt for the production of foodstuff and 

other products with demand in Iquitos. Tamshiyacu riverside smallholders possess a 

history of developing commercially oriented land use systems in their uplands (Hiraoka 

1985; Padoch et al. 1985; Hiraoka 1986; Coomes 1995), in lands that are better suited for 
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such livelihood activities than those available to roadside and Nanay riverside 

smallholders (Kauffman, Paredes Arce, and Marquina 1998; Mäki, Kalliola, and 

Vuorinen 2001). Limachi and others (2006) indicate that cattle ranching and certain 

agricultural activities along the Iquitos-Nauta road (mostly in upland forests) have proved 

(ecologically and economically) unsustainable in the long term due to poor soil 

conditions, and many landowners who established farms in the area in the 1980s 

abandoned their lands in the 1990s. When examining the Nanay River subsection, the 

significance of exploring location-specific environmental characteristics is also apparent, 

particularly considering that despite population pressures and proximity to Iquitos, 

deforestation has concentrated in particular areas of the basin, avoiding areas with lower 

soil fertility where non-timber product collection is a more common market-oriented 

activity than cropping (Pyhälä, Brown, and Adger 2006; Cardozo 2011). 

Considering the timeframe examined, the construction of the Iquitos-Nauta road 

has apparently not produced the same impact that infrastructure development has caused 

in other urbanizing regions in the Peruvian Amazon. While road construction in the 

Amazon often connects urban centers to important markets, the Iquitos-Nauta road links, 

at least directly, only lesser markets to Iquitos, even if these secondary markets may 

become more important regionally as they continue to grow and become more integrated 

with smallholder markets, as exemplified for the case of Nauta markets and Itaya 

riverside smallholders in Chapter 5. Limachi and others (2006) report that greater 

deforestation is observed along the Pucallpa-Lima highway than near rivers connected to 

Pucallpa. Alvarez and Naughton-Treves (2003) also report higher roadside as opposed to 

riverside net deforestation rates around Puerto Maldonado. In the Iquitos region, 
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however, river-related deforestation has not been consistently lower than roadside 

deforestation during the time periods addressed in the present case study. Because 

pavement of the road was still advancing through the 1980s and 1990s, not yet reaching 

Nauta, deforestation progressed more intensely near paved sections of the road, in 

communities closer to Iquitos. Perhaps more important, the Iquitos-Nauta road does not 

lead to any larger cities and markets, both national and international, unlike the roads 

linked to Puerto Maldonado and Pucallpa. 

Simulations of how Iquitos region’s landscape may change as rural and periurban 

land uses densify, intensify, and coalesce, irradiating from the Iquitos-Nauta Road 

towards riverside areas, depict scenarios that approximate the region to other Amazon 

city regions with expanding road networks (Mäki, Kalliola, and Vuorinen 2001; Sarkar et 

al. 2009). Still, it is also important to study indirect effects of the Iquitos-Nauta Road 

such as river-road interactions and their influence on riverside smallholder livelihoods 

and their accessibility to regional markets, the topic of the following chapter.   
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Chapter 5: River-road interactions, regional markets, and smallholder 

income specialization 

INTRODUCTION 

An important part of the Amazonian livelihoods and land change literature has 

explored and modeled various ways in which market and transportation accessibility 

influence livelihood choices and land use in rural Amazonian landscapes (Padoch et al. 

1985; Hiraoka 1989; Coomes 1995; Hiraoka 1995; Coomes and Burt 2001; Mäki, 

Kalliola, and Vuorinen 2001; Walker 2004; Walker et al. 2009; Almeyda Zambrano et al. 

2010; Salonen et al. 2011). Research on rural—and indigenous—livelihoods and 

associated LUCC and road development are of particular interest when related to 

Amazonian landscapes. Road development can be contentious, as roads may bring 

development, but the associated fragmentation may also bring ecological degradation 

(Mäki, Kalliola, and Vuorinen 2001; Andersen et al. 2002; Almeyda Zambrano et al. 

2010). Socioeconomic and cultural impacts on local traditional communities may also be 

a concern, as the economic opportunities that new roads and other development projects 

provide may not significantly benefit local communities, even cutting through traditional 

and indigenous territories, threatening the natural resources on which local communities 

depend as formal and informal resource access rights change, and as new roads open 

opportunities to resource exploitation by external agents (Schwartzman, Moreira, and 

Nepstad 2000; Nepstad et al. 2001). 

The development of road networks in certain sections of the Brazilian Amazon 

has allowed and facilitated urbanization and both smallholder colonization (by colonos) 

and broad-scale agricultural expansion, including cattle ranching and soy cropping 

(Salisbury and Schmink 2007; Brondizio 2009; Walker et al. 2009). Roads have also 
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been established in different sections of the Peruvian Amazon (Figure 15), facilitating 

smallholder colonization in newly opened roadside areas, urbanization and migration in 

the region (Mäki, Kalliola, and Vuorinen 2001; Álvarez and Naughton-Treves 2003; 

Limachi, de Jong, and Cornejo 2006; Perz et al. 2011). Still, road construction seems to 

be a modest development project in the northern Peruvian Amazon if compared to road 

patterns in Brazil, where Amazonia has become a new national agricultural frontier 

(Walker et al. 2009). In the region with the largest city in western Amazonia, Iquitos, 

riverside areas continue to be the most populated rural locations, as is the case with some 

other traditional Amazon cities that remain isolated from road networks and maintin 

relative local primacy (Browder and Godfrey 1997; Ryder and Brown 2000; Guedes, 

Costa, and Brondizio 2009). The only major road in the Iquitos region, the nearly 95 km 

Iquitos-Nauta Road, was finished in 2005 and is not connected yet—by land—to any 

other major road (Figures 15 and 16). However isolated the case of the Iquitos-Nauta 

Road may seem, it is important to evaluate its impacts (e.g. roadside deforestation and 

colonization patterns), particularly because this road has opened a limited but previously 

unreachable upland span that has experienced smallholder colonization and industrial 

development as it directly connects with Iquitos and the city’s important regional and 

international markets (Mäki, Kalliola, and Vuorinen 2001). 

The road also connects directly with populated riverside areas in the Iquitos 

region, namely sections linked to the Itaya, Marañón, and Ucayali rivers (Figure 16). 

Through unpaved access roads, the Iquitos-Nauta Road also connects with some 

communities along the Amazon River (Figure 16). 
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Figure 15: Roads in Peru and the Peruvian Amazon 

 

A majority of the studies that address road development issues in Amazonia seem 

to examine roadside areas and the modeling of road network expansion (Mäki, Kalliola, 

and Vuorinen 2001; Nepstad et al. 2001; Álvarez and Naughton-Treves 2003; Arima et 

al. 2005; Oliveira et al. 2007; Almeyda Zambrano et al. 2010). Studies that examine 

indirect influences of road development on rural livelihoods are also needed, because 
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road projects may trigger socioeconomic changes that extend beyond—immediate—

roadside areas. 

 

 

Figure 16: Visited communities along the Itaya 
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In particular, the current study examines how riverside smallholder livelihoods in 

the Itaya River Basin are influenced by access to the Iquitos-Nauta Road. Itaya riverside 

communities are linked to the road in a unique manner; the road intersects the Itaya River 

approximately midway between the river’s headwaters and its confluence with the 

Amazon River, bordering the southern section of Iquitos (Figure 16).21 The present study 

argues that the material juncture of the Itaya River and the Iquitos-Nauta Road has 

devised a high market accessibility surface for Itaya communities, a condition manifested 

in particular livelihood strategies observed in the region as this juncture allows for such 

intersecting routes to be employed separately or sequentially to reach markets. Studies 

that relate smallholder economy in the Department of Loreto often focus on Iquitos as the 

most important market for agricultural products in the region. The current study argues 

that secondary markets, those in the town of Nauta and rural markets in particular, 

present increasing regional importance, showing how the development of the Iquitos-

Nauta Road has provided opportunities to enhance accessibility to Iquitos and alternative 

markets. Before the construction of the road, even if proximate in terms of Euclidean 

distances, Nauta was difficult to reach for Itaya communities. More recently, as 

evidenced in the current study, Nauta has become an important alternative market for 

certain products that Itaya smallholders produce.22 

The purpose of this chapter is to examine the relationship between Itaya 

smallholder livelihoods and road and river-related accessibility to markets in Iquitos and 

                                                 

21 Other communities along other river systems may also have an important relationship with the road, 

especially some communities near the Amazon, Marañón, and Ucayali rivers, as they connect with Nauta 

and unpaved roads connecting the Amazon River and the Iquitos-Nauta Road. 
22 Further research in the same subregion could address the implications of road-river interactions from the 

perspectives of roadside smallholders. 
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Nauta. As an introduction to Itaya-related accessibility issues, the chapter illustrates 

typical commercial rural-urban relations in the Iquitos region, as well as aspects 

particular to transportation accessibility to regional markets. Before addressing in more 

detail the locational advantages of Itaya residents (at the community level) in terms of 

regional market access, this chapter reports on additional dimensions to local perceptions 

of accessibility, which besides market accessibility include access to health services and 

education opportunities. This study, then, develops a household taxonomy based on 

livelihood strategies or profiles, in turn determined by relating household measures of 

income diversity and annual income through cluster analysis. The resulting livelihood 

categorization is examined in relation to various household variables, especially distance 

to markets. Surprisingly, smallholder specialists with the highest income levels in the 

Itaya region do not match typical Amazonian livelihood strategy classes like 

agriculturalists or forest extractivists specialized in export products (such as the palm 

fruit açaí or mahogany timber), but are rather relatively modest entrepreneurs dedicated 

to the artisanal production of sugarcane liquor intended for local and regional 

consumption. It is argued that this trend is related to the particular river-road accessibility 

conditions that characterize the Itaya River Basin, which not only enables high 

accessibility to Iquitos, but also to Nauta markets. 

By looking specifically at sugarcane liquor commercialization strategies, this 

study also provides evidence that large market places in the region are not only important 

to smallholders because of urban and export demands, but also because of the demands of 

smallholders congregating in urban areas. Smallholders do not only come to the city to 

sell their products, but also to buy items to which they do not have access where they 
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reside, including industrialized items brought in to the region from other parts of Peru 

and, also, smallholder products from other subregions of Loreto. Middlemen and river 

traders also play an important role in distributing smallholder products, further 

integrating rural markets in the Iquitos region. 

 

IQUITOS MARKETS AND RURAL-URBAN RELATIONS 

Because of the paucity of studies examining the influence of any other local or 

regional markets, the socioeconomic research associated with the northeastern Peruvian 

Amazon appears to place Iquitos as the only possible marketplace for rural communities 

in the region, making the city the focus of a nearly von Thünian, monocentric rural-urban 

landscape (Padoch et al. 1985; Padoch 1988; Salonen et al. 2011). This implicit 

conceptualization of the region is justified in Iquitos’ size and relative geographic 

isolation from other cities in Peru and internationally. Iquitos is by far the largest city in 

the region, nearing the half a million mark if the greater Iquitos is considered, followed 

modestly—in a 100-kilometer radius—by the town of Nauta, with nearly 20,000 

residents. In addition, the Iquitos region is not connected by road to the rest of Peru or 

any international road networks, notwithstanding the Iquitos-Nauta Road. Thus, the 

demands that the Iquitos’ population generates constitute an important market for 

smallholders connected to the city by river or the Iquitos-Nauta Road. In addition, Iquitos 

is a hub for export products. The city is the capital of the Department of Loreto and so it 

constitutes a commercial and administrative center for the region, also centralizing export 

and trading companies that collect and/or preprocess rural products for national or 

international shipment. 
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Food demand by Iquitos residents has been reported as higher than the food that 

Iquitos’ countryside can produce as surplus from smallholder subsistence and market-

oriented land use systems (Coomes 1995). This situation has likely remained unchanged, 

as the urban population in the region has continued to grow at higher rates than rural 

populations (Chapter 4). Also, at least in the 1980s and 1990s, agricultural expansion 

seemed more related to national government incentives, agricultural subsidies, particular 

market opportunities, and external funding prospects rather than population growth in the 

region (Chapter 4, Coomes 1996). This food deficit has prompted the importation of 

industrialized foods brought in from other parts of Peru (by boat or airplane), in addition 

to the development of local food industries such as chicken farms, fish farms, and 

horticulture, mostly located along the Iquitos-Nauta Road. 

Still, foodstuff, construction materials, and other rural products grown, extracted, 

caught, hunted, or produced by smallholders (following mostly traditional practices) find 

continual demand in Iquitos (Padoch et al. 1985; Padoch 1988; Hiraoka 1989; Coomes 

1995). On top of their general demands as a population with daily needs, Iquitos’ 

consumers may harbor a taste for particular smallholder products from the region. 

Christine Padoch (1988), for instance, has looked at urban-rural relations in the marketing 

of food products derived from the palm fruit aguaje, suggesting that urban demands for 

the fruit are specific to the region and Iquitos rather than elsewhere, because the taste for 

consuming aguaje products is part of local and regional dietary traditions.23 Much of the 

growth of Iquitos is attributed to immigration from rural areas in the department of 

                                                 

23 This is not to say that local and regional tastes for food have remained isolated in the Amazon, as the 

fruits açaí in Brazil and camu camu in Peru have found important national and international markets. 
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Loreto and other parts of the Amazon (Santos Granero and Barclay 2002; Limachi, de 

Jong, and Cornejo 2006), thus, it can be expected that consumer tastes in Iquitos (e.g., 

preferences related to food, construction materials for housing, or cooking fuels) partially 

reflect rural habits and traditions from the region. Furthermore, an important number of 

Iquitos residents live in informal neighborhoods without or with limited municipal 

services (not unlike shantytowns), some of which have developed into district sections 

locally termed pueblos jóvenes (young villages) (see Chapter 2). These informal 

neighborhoods are usually located at Iquitos’ fringes, along the Iquitos-Nauta Road or the 

Nanay and Itaya rivers. Urban residents living in Iquitos’ peripheries, in particular, may 

generate an important demand for rustic housing construction materials like poletimber 

and palm leaf thatch. Irapay leaf thatch, for instance, must be replaced every three to five 

years (according to informants for the present project), thus there is demand for the 

product to both maintain and expand housing in Iquitos. 

Such research perspectives on the rural-urban socioeconomic dynamics of the 

region contribute to a conceptualization of Iquitos as a city whose economic appeal for 

rural producers greatly lies in Iquitos residents’ demands for local-regional products. 

Further, the Iquitos region is similar to other parts of the Amazon in that its economic 

history and history of population growth, migration, and urbanization are intimately 

entwined with the extraction of resources for extra-regional markets, i.e., other national 

and international markets. Rubber-tapping, including extraction in the Iquitos region, was 

key for the consolidation of the traditional Amazonian peasantry, the populating of 

riverside areas, and the rise (and collapse) of the first cities in the Amazon (Barham and 

Coomes 1994). As wild rubber lost value to rubber extracted from Asian plantations in 
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the 1910s, a number of other Amazonian resources garnered national or international 

importance, including jute, ore, timber, petroleum, ornamental fish, and certain fruits; or, 

in the case of certain sections of the Amazon, most noticeably in Brazil, land to crop soy 

or raise cattle (Barham and Coomes 1994; Santos Granero and Barclay 2002). The 

extraction and production of certain products have been characterized by large operations 

enabled by government concessions, funded by external agents or companies, including 

oil, timber from concessions. Smallholders may participate in such large operations as 

wage laborers or may be compensated in some form for the use of their land and water 

territories. Many smallholders more directly benefit from extra-regional demands by 

exploiting or producing these items themselves, and selling them to traders based in 

Iquitos, who, in turn, collect, preprocess, resell, and/or ship such products to national and 

international markets. Some examples of items that smallholders in the Iquitos region 

have produced or collected for extra-regional markets include timber (in relatively small 

logging operations), camu camu (Myrciaria dubia) fruits, jute, aquarium fish, among 

others (Coomes 1995; Santos Granero and Barclay 2002; Moreau and Coomes 2008). 

The present chapter intends to add to research that views Iquitos primarily as a 

local urban market and a hub for export products. As illustrated in Figure 17.a, Iquitos 

also centralizes rural-to-rural trading opportunities, a facet of Amazonian urban centers 

that remains underreported. Smallholders from different subregions—with different 

environmental conditions, natural resources, and socioeconomic and cultural traits and 

skills—congregate regularly in Iquitos. Smallholders bring their products, sell them, and 

also buy items that they do not have in their communities, or that are expensive in their 

communities because traders offer such products at increased prices than those set in 
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Iquitos. While many of the products smallholders buy in the city are imported from other 

parts of Peru, this chapter provides evidence that smallholders may also regularly buy in 

Iquitos products that other smallholders from the region produce. Also, river traders and 

rural residents who own convenience stores (almacenes) in their villages may buy 

smallholder products in Iquitos in order to resell them in rural areas, especially in remote 

or larger rural communities. 

 

 

Figure 17: Possible geographic flows of typical commodity chains of smallholder 

products in the Iquitos region. (a) Flow emphasized in Iquitos-region 

socioeconomic research narratives. (b) Flow that includes Iquitos’ role as a 

hub for rural-to-rural transactions. 
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As illustrated in Figure 17.b, Iquitos should be seen not only as a rural-to-urban 

trading place, but also as a hub for smallholders of different subregions to offer products 

to one another. For many smallholders, going to Iquitos is the easiest way to meet with 

peoples from other basins, especially considering there is not an extensive road network 

cutting across and connecting different riverside areas and basins. Coomes (2010) 

describes a network of information and exchange regarding agricultural reproductive 

material, which includes Iquitos as a nodal point of a network that communicates across 

Iquitos subregions. However, research that addresses the network of how smallholder 

products circulate across Iquitos’ subregions seems to be lacking. The following section 

describes the geography of access to Iquitos’ markets as the important node of 

convergence that it constitutes. As it is acknowledged that Iquitos may be a center for 

rural-to-rural transactions (Figure 17.b), access to the town of Nauta is also discussed 

because smallholders and traders from the Amazon, Ucayali and Marañón river basins 

congregate in Nauta regularly providing opportunities for transactions in addition to those 

available in Iquitos markets. 

 

Transportation means 

The most common transportation means that smallholders employ to reach ports 

and markets in Iquitos are (1) commercial large motor boats, known as colectivos (Figure 

18); (2) small boats locally termed peque peques, propelled by small outboard gasoline 

motors of usually 5.5-6.5 horsepower; (3) rafts; and, (4) depending on the product and 

location, even canoes. In addition, roadside and some riverside smallholders may need to 
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use combi vans (Figure 19) or buses to travel from their communities or particular ports 

to markets in Iquitos. 

 

 

Figure 18: Large commercial boat at the Nauta town port, Marañón River 

 

The type of transportation often depends on the type and volume of products to be 

transported. Smallholder products that can be stacked up in boxes or sacks are usually 

transported in colectivo boats (small to large volumes), peque peques (small to medium 

volumes), or canoes (small volumes). When part of the transportation is to be conducted 

on the road, sacks or boxes of products are transported by combi or bus. Colectivo boats, 
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buses, and combis are always privately owned and charge smallholders for freight (for 

products transported) and fare (for passengers transported). 

 

 

Figure 19: Combi arriving in the Belén’s Market from the Iquitos-Nauta Road. 

 

At the time field research was conducted, buses and combis traveling on the road, 

from and to Iquitos and Nauta, would pass every half hour or so, from 6:00 AM until 

7:00 PM. Colectivo boats commonly transit populated riverside areas, particularly along 

river stretches that are navigable. The frequency of colectivo boat trips varies from river 

to river and seasonally. Navigability depends on the boat’s size and stream channel 

characteristics; navigability also varies throughout the year as seasonal flooding and 
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raining expands—and deepens—waterway networks. Large colectivo boats do not travel 

along the Itaya River, but are common on the Marañón, Ucayali, Amazon, and Nanay 

rivers, and many of their populated tributaries. Colectivo boats may also carry rafts to 

transport thatch, poletimber, small volumes of sawtimber, and other products. 

Smallholders may also sell their products in local community markets, to neighbors, 

dealers, middlemen, or river traders (locally termed acopiadores or regatones), who 

transport and resell such products at urban and other regional markets. In the study 

region, as addressed in this chapter and in Chapter 7, commercialization mediated by 

river traders is only common in the Upper Nanay and infrequent in the Itaya region and in 

the Lower Nanay—mainly because of the limited transportation accessibility to Iquitos in 

the Upper Nanay. Most of the colectivo boat owners are river traders and middlemen who 

also transport passengers and their products to Iquitos. Among other activities, then, 

commercial boat owners profit from (1) reselling in Iquitos (or urban markets) products 

bought from smallholders in their communities, (2) charging smallholders with passenger 

tickets and freight for the products transported to Iquitos, and (3) reselling in riverside 

communities items that smallholders demand, purchased in Iquitos—for reselling in rural 

communities. Thus, river traders, besides generally providing transportation to 

smallholders and their products, also serve as a two-way link between Iquitos markets 

and those smallholders who cannot frequently travel to the city because of their relative 

isolation. Besides offering to buy their products for reselling in Iquitos, river traders bring 

salt, sugar, cooking oil, batteries, gasoline for peque peques and chainsaws, among other 

necessary items smallholders do not produce or cannot go themselves to Iquitos to buy. 

These aspects of the socioeconomic relevance of river traders are discussed in more detail 
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for the Nanay Basin in Chapter 7, but are also important for the discussion of certain 

results of the present chapter. River traders and colectivo boat owners have a fundamental 

role in the overall Iquitos region economy, as they, fairly or not, integrate both rural-

urban and rural-rural markets. By (directly or indirectly) connecting with river traders in 

regional markets, smallholders are able to sell products that may end up in rural 

communities of other sections in the region. This chapter provides evidence that locations 

where colectivos and river traders converge, like ports in Nauta and Iquitos, constitute 

actual and potential trading places for smallholders to commercialize products that other 

smallholders demand. 

Smallholders may own transportation means, either individually or collectively. 

As exemplified later in the chapter, Itaya communities have collective peque peques; 

some Itaya residents own peque peques individually. As illustrated in Chapter 7, some 

smallholders in the Nanay Basin also own peque peques individually. A number of the 

smallholders who have peque peques transport neighbors to and from Iquitos, or function 

as small-scale river traders, buying in Iquitos products that neighbors or acquaintances in 

other communities have ordered in advanced. Peque peques are also important as means 

to reach resources being collected or exploited. When used as transportation means for 

carrying products to Iquitos, sometimes small rafts are attached to peque peques to 

expand its transportation capacity. Rafts without outboard motors are used to transport 

the sawtimber they are made off, and, in taking advantage of the ride, a number of the 

informants for this research, especially in the Nanay Basin, mentioned that they try to 

accumulate other products (mostly farm or orchard products, thatch, and poletimber) to 

transport with the timber when they make a raft. 
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Access to market entry points  

Smallholders usually end up selling their products to a middleman or trader of 

some sort even when they come to Iquitos with their products. According to accounts 

from smallholders consulted in all portions of the study region and participant 

observations, it is difficult if not impossible to pass the barrier of middlemen as they 

sometimes even fight to secure buying smallholder products immediately upon or shortly 

before arrival to the port or point of entry to Iquitos. Physical markets in Iquitos seem 

situated strategically to receive smallholders and their products, at ports directly or 

indirectly connected to the three river systems at whose intersection the city is located, 

the Itaya, Nanay, and Amazon rivers (Figure 16). A large portion of the products that 

smallholders, river traders, and middlemen bring to Iquitos (excluding timber and palm 

thatch, among other products) are commercialized in Belén’s Market (Mercado de Belén) 

in the southeastern side of Iquitos, at the Itaya River.24 

Middlemen zealously guard Belén’s Market’s periphery, buying products as soon 

as they arrive at this fringe. In the case of products arriving through the Itaya entry, many 

traders riding speedboats intersect and jump into colectivo boats 20 to 30 minutes before 

arriving in Belén in order to locate the highest quality products and cut deals with 

smallholders. The main information source influencing smallholders’ selling decisions is 

a radio program broadcasted daily, which lists current product prices in Iquitos markets. 

This reference serves not only to decide among different offers smallholders receive upon 

                                                 

24 Belén is a district adjacent to Iquitos and considered part of greater Iquitos; it is largely a shantytown 

that has spread from the borders into the floodplain of the Itaya River. Belén’s Market is located in the non-

floodable section of the district.  Broadly, the eastern border of Belén’s Market, at the Itaya floodplain, 

centralizes the reception of periurban and countryside products that come from communities linked to the 

Itaya River. 
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(or shortly before) arrival to the market, but also to decide whether to go to Iquitos at all, 

considering some products can be stored until prices rise or some perishable products, 

like cassava, can be processed into less perishable forms, like fariña (a kind of readily 

edible coarse cassava flour), with higher market prices. 

Traders who purchase products from smallholders at the periphery resell them in 

the market’s core section to other middlemen or final consumers, including urban 

residents, owners of commercial establishments located in Iquitos, such as restaurants, 

grocery stores, and hotels, but also smallholders visiting Iquitos. Traders may also save 

certain products, like sugarcane liquor, to resell them to river traders or other middlemen. 

Traders at different entrances in Belén’s Market may offer different prices and buy 

products parceled in different ways. For instance, at the road entrance middlemen buy 

cassava by the kilogram only, in sacks containing tubers of mixed quality.25 At the Itaya 

entrance, cassava is also commercialized in packs of five or six high-quality tubers, a 

form of trade that yields higher profits. A smallholder reaching either end of the market is 

usually not able to sell their products at the other, an informal rule enforced by the 

middlemen guarding the market’s points of entry. Thus, someone who brings high-

quality cassava from the Nanay region is forced to sell it in Belén’s Market for a cheaper 

price (by the kilogram), while a smallholder who enters Belén through the Itaya has a 

choice to sell high-quality cassava at a higher price. 

The Itaya end of the market is not only linked to Itaya communities, but also to 

those associated with the Amazon River and Amazon tributaries located west, south, and 

                                                 

25 Middlemen assume that cassava that comes from the Nanay and roadside communities can never be of 

the same quality of the cassava produced in Amazon communities, which enter Belén through the Itaya. 

This assumption may be true as poorer soils in the region may present higher cyanide loads. 
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north of Iquitos, up- and downstream, which are connected to Belén’s Market through the 

Itaya. The western border of Belén’s Market, adjacent to the Iquitos city core, centralizes 

the reception of products brought from the Iquitos-Nauta Road. Besides roadside 

communities, an important part of agricultural products from the entire Nanay River 

Basin enter Iquitos’ markets through this section of the market’s periphery. The Nanay 

River borders the northern section of Iquitos, but does not reach Belén directly. Usually, 

agricultural products from the Nanay River reach the periurban settlement of Ninarrumi, 

which is linked to the Iquitos city road networks and the Iquitos-Nauta Road through 

unpaved roads. Because sections of the Iquitos-Nauta Road are also linked to 

communities along the Itaya and the Amazon, in areas with access to such rivers and the 

road, smallholder households have the option of reaching both ends of Belén’s Market, 

while Nanay communities are restricted to the western, “roadside” end only. 

A schematic of the structure of the points of entry to Belén’s Market (Figure 20) 

serves to illustrate restrictions in market access depending on (rural) place of residence. 

In addition to Belén’s Market, there are a number of other markets in Iquitos that are 

available to particular sections of the rural countryside. For instance, there is a weekly 

market in the city (for foodstuff only) that is exclusive to smallholders from communities 

linked to the Iquitos-Nauta Road; this market is also relatively rare in that it connects 

directly rural producers with final consumers (or restaurant or supermarket owners). The 

markets for thatch roof panels and poletimber are centralized in parts of Iquitos more 

directly connected to the Nanay. Other products, like fish, timber, charcoal, and firewood, 

find markets in multiple points of entry to Iquitos, as these products, like foodstuff, are 

produced in most sections of the Iquitos region. Like in the case of cassava in Belén’s 
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Market, however, not all markets in Iquitos offer the same prices, and it is often difficult 

if not impossible for smallholders to move between different markets in the city as many 

of these markets are specialized in particular varieties and provenance of products. 

 

 

 

Figure 20: Schematic of middlemen subsections of Belén’s Market—symbolized with 

circles—and their relationships with the origin of smallholder products. 

Amazon, Marañón, and Ucayali riverside areas are marked with (*) to 

signify that they are connected with other riverside areas. Solid (black) lines 

indicate possible flows of smallholder products destined for 

commercialization in the Belén Market (in Iquitos). Dashed (blue) lines 

show possible flows of smallholder products from Iquitos to smallholder 

communities, mostly through middlemen. 
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As illustrated in Figure 20, Itaya smallholders have advantages in accessing 

Belén’s middlemen markets (and, therefore, other Iquitos markets), having access to both 

the road and river entries, as the Itaya River now intersects with the Iquitos-Nauta Road. 

Figure 20 also illustrates how smallholder products may flow back (blue dashed arrows) 

into the countryside, mainly thanks to river traders, thus integrating rural markets from 

different subsections of the Iquitos region. 

 

Nauta as regional market 

Since the establishment of peasant communities in the Iquitos region, the port in 

the town of Nauta has functioned as a point of regional government control for checking 

volumes of products in transit to Iquitos, coming mainly from the Marañón and Ucayali 

river basins (Limachi, de Jong, and Cornejo 2006). The idea of a road linking Nauta to 

Iquitos was first thought of in the mid 1880’s as a reaction to changes in the Marañón 

River’s channel that made Nauta’s port more difficult to reach (Limachi, de Jong, and 

Cornejo 2006). The road project was finally initiated in 1943, with intermittent progress 

until the pavement of this one-lane, 95-km road was completed in 2005 (Mäki, Kalliola, 

and Vuorinen 2001; Wahl, Limachi, and Barletti 2003; Limachi, de Jong, and Cornejo 

2006). The Iquitos-Nauta Road now shortens to one-to-two hours (by bus or combi) the 

Nauta-Iquitos stretch, which, on the Marañón and Amazon rivers (by boat), may take a 

day or longer. The road was also built to open upland territories for smallholder and 

large-holding colonization, having been a catalyst for immigration to the roadside area, 

mainly from other parts of the Peruvian Amazon or the Iquitos region itself, particularly 

from abandoned oil exploration sites (Limachi, de Jong, and Cornejo 2006). 
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The Iquitos-Nauta Road intersects the Itaya River approximately midway between 

the river’s headwaters and Iquitos (Figure 16). It normally takes nearly 12-13 hours of 

traveling from the farthest Itaya riverside community to Iquitos, with peque peque boat, 

or 5-6 hours from Cahuide (a rural community midway on the Itaya) to Iquitos with 

peque peque on the river. Now Itaya residents have the option to use the road to reach 

Iquitos. From the point of intersection between the road and the river, the Itaya Bridge in 

the community of Cahuide, it takes between half to one hour to reach either Iquitos or 

Nauta on the road. Not only does the road provide an alternate, faster transportation 

surface than the river, it also allows access to other groups of dealers and urban 

intermediaries, both in Iquitos and Nauta. 

As Nauta sees a constant influx of smallholders and rural-urban traders in transit 

to Iquitos, it provides similar rural-to-rural opportunities to those that Iquitos may have, 

as hypothesized in the previous sections. Before the construction of the Iquitos-Nauta 

Road, Nauta was difficult to reach from the Itaya River Basin. Even if relatively close in 

Euclidean distance, an Itaya riverside resident needed to travel to Iquitos, and then travel 

up the Amazon and Marañón rivers to reach Nauta. Now Nauta provides trading 

opportunities to smallholders with access to this town, as it constitutes a hub for 

middlemen and smallholders from different subregions in transit to Iquitos or back to 

their communities. Nauta continues to grow as a secondary urban center in the region, 

showing higher growth rates than Iquitos, which offers demands for different products for 

Nauta’s local population. In addition, Nauta also sees a relatively constants influx of 

tourists and researchers in transit to the Pacaya-Samiria National Reserve, which adds to 

the local demands of the town’s population. 
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BROAD PERCEPTIONS OF ACCESSIBILITY AMONG ITAYA COMMUNITIES 

This section introduces some characteristics of the visited communities in order to 

provide an ampler context to what Itaya residents perceive as their geographic and 

locational advantages and disadvantages, beyond market-related access and accessibility. 

Itaya residents may count on considerable locational advantages regarding how to reach 

urban and other smallholder markets, but ideas of access and accessibility also relate to 

health services and education opportunities, which, in the Peruvian Amazon, are linked to 

community characteristics, particularly population size. A total of 10 communities were 

visited along the Itaya River (Figure 16).26 The analyses that follow consider 67 

households, which represent 44.37 percent of the total 151 households in these 10 Itaya 

communities (Appendix 1). The Itaya River is locally considered divided into two 

stretches, the upper and lower, separated by the river’s intersection with the Iquitos-Nauta 

Road, where the community of Cahuide and the Itaya Bridge are located (Figure 16). 

This location is nearly the middle point between Itaya’s headwaters and its confluence 

with the Amazon, and these stretches—upper and lower—are considered broad 

“accessibility zones” in the following section in order to test for livelihood differentiation 

based on transportation and market accessibility. 

The year of establishment of the visited Itaya communities, as reported by local 

authorities, ranges from 1897 to 2000 (Table 13). Two of these communities used to be 

part of others; 28 de Enero developed from an extension across the river from Melintón 

                                                 

26 Itaya communities that are closer to Iquitos could not be surveyed because local authorities did not allow 

the researchers to enter their communities (see section 3.3). Communities located at or that neighbor the 

Puente Itaya (Itaya Bridge) on the Iquitos-Nauta Road—namely, Cahuide, San Carlos, Soledad, and 3 de 

Octubre—were excluded from this chapter because they are considered to have grown into roadside 

communities in the area even if they originated as Itaya riverside communities. 
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Carbajal; in a similar fashion, Nuevo Progreso originated from Nuevo San Martín. At the 

time fieldwork for this research was conducted, most of the visited Itaya communities 

had yet to be legally titled as smallholder comunidades, only 28 de Enero and San Pedro 

de Pintuyacu being recognized as comunidades campesinas, the others still considered 

caseríos. 

 

 Table 13: Year of settlement of Itaya communities. 

 

A few of the communities in the Itaya region do not have any documents 

recognizing them as rural settlements, as caseríos or any other category. For instance, 

Villa Belén was established in 1987, but, at the time of their establishment, its residents 

did not file the required paperwork to document and register their settlement and 

territories. Villa Belén’s community leader related that in 2004 an area inclusive of their 

entire community was concessioned for the extraction of timber to a sawmill company in 

Iquitos. The community, however, was able to reach an agreement that has allowed Villa 

Region Community name
Year of 

settlement

Number of 

houses

Distance to 

Iquitos (km)*

Distance to Itaya 

Bridge (km)*

Peña Blanca 1897 20 60.48 38.33

San Pedro de Pintuyacu 1963 15 64.29 34.51

Varadero de Omagua 1923 15 74.69 24.11

Nuevo San Martín 1954 13 86.34 12.47

Nuevo Progreso 1988 11 86.65 12.16

12 de Octubre 1983 25 111.26 12.45

Melintón Carbajal 1935 11 118.02 19.22

28 de Enero 2000 12 119.21 20.40

Luz del Oriente 1986 13 124.87 26.06

Villa Belén 1983 16 135.57 36.76

Lower 

Itaya

Upper 

Itaya

*GIS, river-network distance based on the average of the coordinates of the houses visited in each 

community
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Belén’s territories to be excluded from the concession. ACEER (the NGO Amazon 

Center for Environmental Education and Research) and INRENA (the national 

governmental organization Instituto Nacional de Recursos Naturales or National Institute 

of Natural Resources) mediated this agreement, which involved the exclusion of 1,800 

hectares from the concession in favor of the consolidation of Villa Belén’s territories. 

Schools in the visited Itaya communities only offer kindergarten (escuela inicial) 

and primary education. These communities do not have their own secondary schools 

(middle and high schools) because of their small size and the relative proximity to larger 

communities where children and adolescents from the region could potentially attend 

secondary school. The closest secondary school is in Cahuide for Itaya communities that 

are near the Itaya Bridge or along the Upper Itaya River. Children growing up in Villa 

Belén and Luz de Oriente—the farthest visited communities in the Upper Itaya—

normally remain in their home villages after finishing primary school because of their 

families’ lack of financial resources to support their secondary school studies elsewhere 

(e.g., Cahuide, Nauta, or Iquitos).27 Still, ACEER has helped enhance primary school 

education among Itaya communities. ACEER has an environmental education program 

that addresses all of the visited Itaya communities, also including roadside communities 

that are near the Itaya, like Cahuide. Environmental education is imparted as an 

additional topic in the curriculum. ACEER officers hold workshops with school teachers 

                                                 

27 Children’s and adolescents’ completion of both primary and secondary school education seems to be of 

importance to many–if not most–of the parents interviewed in the study area. In the case of communities 

that lack secondary school and are beyond walking distance from communities with a secondary school, 

children seem to only move to larger communities to pursue further education if their parents have close 

friends or family with whom the children may room in those places. In the community of Melintón 

Carbajal, the consulted community authority mentioned his community had lost several families in the last 

few years because they had moved to Iquitos so that their children could attend secondary school.  
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in order to develop materials and exercises that can be used to address various 

environmental and ecological issues related to their communities and the region. In 

addition, ACEER has established a number of research areas in Upper Itaya communities. 

These areas are subjected to management practices locally considered as sustainable and 

are the object of biological research, including animal inventories. 

Itaya smallholders also depend on larger communities for healthcare and medical 

attention. In order to attend to health issues and emergencies, most villagers in the Upper 

Itaya region must go to Cahuide or Nauta, while residents in the Lower Itaya normally go 

to Cahuide, Paujil (a large roadside community), or Iquitos. Small communities, at best, 

have a first aid kit or cabinet (botiquín de primeros auxilios), which often has little to 

offer beyond pain killers, fever reducers, anti-diarrheal, and wound disinfectants and 

bandages. This dependence on larger communities for healthcare and secondary 

education is not only characteristic of the visited Itaya communities, but also of the rest 

of the study area. It is not uncommon for residents of small communities to perish before 

reaching a larger community—or Nauta or Iquitos—while being transported because they 

suffered an accident or are severely ill. Surprisingly, even communities close in distance 

to Iquitos and larger communities along the road may perceive themselves to be isolated 

and vulnerable when it comes to medical attention. A resident of Peña Blanca stated that 

their most urging need was a “health center, because if there is an emergency, there is no 

boat in the village and the [closest health] center is three hours walking, in Paujil, where 

sometimes there is no [medical] attention.” Comments like this where heard throughout 

the basin. Still, government agencies have programs designed to attend with certain 

regularity to preventive medical issues in smallholder communities. For instance, dental 
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assistants visit communities periodically to examine teeth and perform basic dental 

procedures. Further, nurses also visit communities for vaccination campaigns, and 

promotores de salud (health promoters) check and restock first aid cabinets, also 

providing first aid training to the person in charge of the first aid cabinet, usually one of 

the community authorities, or his or her partner. 

Most of the visited Itaya communities lack any sources of electricity; thus, 

villagers use kerosene lamps and candles to brighten their homes in the nighttime, and 

electric and electronic devices (e.g., radio receivers, flashlights) are operated with 

batteries. Three Itaya communities located very close to Iquitos were visited for 

exploratory purposes but were later excluded from the final sampling scheme because 

they were deemed periurban rather than rural. Two of these communities presented small 

solar panels installed in most houses; the company that installed the panels charges a 

monthly fee, and the energy obtained from the panels is used mainly to power electric 

lamps and radio receivers. Residents of small rural communities in the study area, 

however, rarely have access to such devices. Still, many medium-sized communities in 

other sections of the study area (i.e., in the Nanay River Basin) have electric fuel 

generators that function daily, in the evenings, for only a few hours, or, more commonly, 

only during festive occasions—especially to power boom boxes and speakers and 

illuminate areas for dancing. Residents of the visited Itaya communities obtain their 

water—for drinking, bathing, and cleaning—from the Itaya River rather than wells. In 

some Itaya communities, villagers use small tributaries (quebradas) of the Itaya to obtain 

water for daily use; many of these waterways reach low levels or dry up in the low-water 
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season, during which many villagers in this region have to walk longer distances to 

obtain water. 

In summary, while many of the consulted Itaya residents do not feel isolated when 

it comes to accessing regional markets, most of the consulted community leaders 

expressed they were isolated regarding one aspect or another. Most commonly, consulted 

community leaders worry about access to general health services and education for 

children, particularly in communities farther from large communities or Iquitos. In 

addition, some also feel isolated because of their intermittent access to electricity, 

precarious, seasonally variable access to drinkable water, and the threat of external agents 

(like timber concessions) because of their lack of community titles. Such feelings of 

isolation and uncertainty may prompt residents that can afford it to either plan to move to 

larger communities or Iquitos, or to send their children to such places, sometimes 

creating dual households. 

 

ITAYA-SMALLHOLDER CONNECTIONS WITH REGIONAL MARKETS 

Ingram (1971) considers accessibility to be a measure of the connection between 

places. The most basic measure of such connection is often expressed as relative location, 

or, in the case of the present study, the distance between a location (a household or 

community) and a physical market, an area of resource extraction, or as illustrated in the 

previous section, medical attention and schools. For the purpose of reaching health 

services or daily commute to secondary schools, some Itaya residents may consider their 

communities remote. In terms of the ability to reach regional markets, however, even 

communities in the Upper Itaya seem relatively well connected with places where 
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smallholders can sell their products. The following sections provide more details on the 

types of smallholder livelihoods observed in the Itaya region. The present section 

provides an introduction of the types of Itaya smallholder products commercialized and 

the markets where they are or can be sold. First, in order to qualify market accessibility 

more generally, this section addresses available transportation means for Itaya residents. 

 

Transportation means in the Itaya region 

Salonen and others (2011) seem to consider that Lower (as opposed to Upper) 

Itaya residents have higher transportation accessibility to Iquitos thanks to their location 

and access to colectivo boats. Interviews with community leaders reveal that Upper Itaya 

communities also have access to transportation options to travel regularly to regional 

markets. Medium-sized colectivo boats travel almost daily along the Lower Itaya; these 

colectivos do not go upstream from the Itaya Bridge, covering the Cahuide-Belén’s 

Market route only.28 In 2006 and 2007 authorities from the district of San Juan donated 

one peque peque boat to each community along the upper stretch of the Itaya. 

Community boats have allowed residents of the Upper Itaya to travel more frequently to 

the markets, especially considering the advantage of having access to the Iquitos-Nauta 

Road once they reach Cahuide. Community peque peques can be rented by any one 

villager or group of villagers (usually for 3-5 Nuevos Soles or 2007 US$ 0.91-1.51 per 

day), given that they assume fuel costs and responsibility for damages and theft of the 

boat. Residents of the Upper Itaya or those near the Iquitos-Nauta Road take the 

                                                 

28 Colectivos in the Itaya function as transporters rather than river traders. 
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community boat to the Itaya Bridge, and either sell their products there or travel to 

Belén’s Market or Nauta in buses or combis. During the daytime, combis pass relatively 

frequently along the entire extension of the Iquitos-Nauta Road, making longer stops at 

the Itaya Bridge to wait for possible passengers arriving by boat from the Itaya. 

In the Lower Itaya, most of the consulted local people necessarily rely on 

colectivos because of the lack of community boats, especially considering these boats are 

available almost any day of the week. Despite the new community peque peques, most 

Upper Itaya riverside residents still use additional transportation means to transport their 

products when there is no room for them in community boats, or when such boats are 

away. Many residents in the Upper Itaya have their own peque peques, especially in 

communities closer to the Itaya Bridge, as observed during the fieldwork campaign in the 

communities of 12 de Octubre, Melintón Carbajal, and 28 de Enero. In addition, residents 

from roadside communities, particularly Cahuide, regularly travel to areas in the Upper 

Itaya River to pursue irapay palm leaf extraction operations. These irapay leaf extractors 

are locally known as hojeros (from hoja, leaf). Until relatively recently, hojero boats used 

to be the only transportation mean to travel to the Itaya Bridge or Cahuide for villagers 

without personal peque peques in the Upper Itaya. Hojero boats may still transport a 

limited number of passengers and products to the Itaya Bridge, visiting Upper Itaya 

communities with a weekly to bi-monthly frequency at the time field research was 

conducted. Table 14 summarizes the available transportation means in the Itaya region. 

Road transportation (combis and buses) to Iquitos or Nauta must also be considered once 

the Itaya Bridge is reached. In addition, once Upper Itaya residents reach Cahuide, they 
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may take a colectivo boat to Iquitos, if the products transported or market entry 

preference requires them to continue on the Itaya. 

Transportation on foot is fundamental for many smallholders in the area. Houses 

and fields may be located relatively far from ports on the Itaya River or connecting 

tributaries; smallholders pay neighbors to help them carry their products to the respective 

port. Further, consulted residents of three of the visited Itaya communities bring their 

products almost exclusively on foot to the Itaya Bridge or other locations on the Iquitos-

Nauta Road to which their communities are linked through trails and narrow unpaved 

roads. 

 

Table 14: Available transportation means in the Itaya region (besides 

individually owned boats and canoes). 

Area Type of boat Frequency Capacity 

Lower 

Itaya 
Colectivo boats (two owners) 

3-5 

times/week 
medium*

1 

Upper 

Itaya 

Hojero boat 
2-4 

times/week 
medium 

Community peque peque varies medium 

*Medium capacity: 20-60 persons, 5-40 ton (Salonen et al. 2011). 

 

In summary, unlike other parts of the Iquitos region, most residents of (the two 

stretches of) the Itaya seem to transport their products to some sort of market to sell them 

for better prices than river traders would offer. In fact, river traders (regatones) or other 

mobile middlemen do not transit the Itaya region, even in the upper stretch, according to 
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those local people consulted and participant observation. Accessibility maps in Salonen 

and others (2011) also suggest that colectivo boats and river traders do not transit the 

Upper Itaya. 

 

Regional markets and smallholders products 

Itaya residents have access to two different groups of middlemen and market 

entries in the Belén Market in Iquitos, as well as a number of other markets reachable 

through river and road (Figures 16 and 20). In addition, through their proximity to the 

Iquitos-Nauta Road and the Itaya Bridge (Figure 16), Itaya smallholders have access to 

other groups of middlemen, those that congregate near the Itaya Bridge, many of which 

are smallholders who live in roadside communities, and those in the town of Nauta. 

Tables 15 and 16 summarize the smallholder products and middlemen market locations 

where these products were sold, as related by the household heads consulted in this study, 

who referred to transactions occurred in the current and past year only (2005-2007) at the 

time interviews were conducted. Regardless of the total volume, income received, and 

frequency of transactions, these tables register how many household heads mentioned 

having commercialized a particular product in the past year and where such products 

were sold. 

There is a clear dominance of Iquitos as main place for sales among Lower Itaya 

residents. More generally, Itaya residents from both stretches usually take agricultural 

products, fallow fruits, fish, game, and charcoal to Iquitos by combi, bus, boat, or through 

combination of road and river transportation. Decisions on where to sell and what 

transportation route to employ relate to the nature and volume of the product to be 
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transported. Sawtimber is always taken by river in rafts to sawmills near Belén on the 

Itaya River. The road and associated available transportation means (combis and buses) 

are not appropriate for the transportation (in a single trip) of large volumes of any 

smallholder product, or the transportation of timber. It was impossible to quantify how 

many transactions were carried out in the river versus the road entry of Belén’s Market, 

since most of those consulted who regularly use both entries could not recall this exactly 

even if they could estimate the volumes and income obtained by each product sold in the 

last year in Belén as a whole. 

How products are transported may also vary as markets fluctuate throughout the 

year; prices offered may be also markedly different in the various markets within Iquitos. 

For instance, those who wish to access the Itaya River entrance to Belén’s Market (in 

order to obtain better prices for certain agricultural products) necessarily travel by boat to 

Belén. Although the local people consulted in the Itaya region implied that they sell most 

of their products in Iquitos (mainly in the Belén Market) and, to a lesser extent, to Itaya 

Bridge middlemen, some products, particularly artisanal sugarcane liquor (aguardiente), 

may be also taken to Nauta. 

Nearly half of those dedicated to aguardiente production mentioned they sell the 

beverage sometimes or exclusively in Nauta (to middlemen, resellers, river traders, and 

other smallholders) because the prices offered are sometimes similar to or better than 

those in Iquitos. However, during the particular years concerning household income data 

collected for this project, only those smallholders who exclusively sell liquor in Nauta 

mentioned having sold their product in the town (Table 16). Among those consulted in 

the two Lower Itaya communities closest to the Itaya Bridge, smallholders dedicated to 
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sugarcane liquor mentioned they sometimes go to the Itaya Bridge or Nauta—even if in 

the last year they had only sold sugarcane liquor in Iquitos. 

 

Table 15: Lower Itaya smallholder products and their markets in 2006-2007 transactions. 

 

 

 

While Nauta as a market seems only important to sugarcane liquor, it may be 

potentially relevant for other products. Some of the products that smallholders extract do 

not have a market in Nauta at the moment, or would be difficult to transport by road to 

Absolute Percentage Iquitos*
Itaya 

Bridge
Nauta Community

Sugarcane liquor 9 32.14 100 0 0 0

Fariña 3 10.71 100 0 0 0

Yuca 4 14.29 100 0 0 0

Plantain 6 21.43 100 0 0 0

Rice 2 7.14 100 0 0 0

Cocona 4 14.29 100 0 0 0

Corn 0 0

Pineaple 0 0

Aguaje 3 10.71 100 0 0 0

Papaya 0 0

Chicken 14 50.00 92.9 0 0 7.1

Ducks 4 14.29 100 0 0 0

Pigs 4 14.29 100 0 0 0

Game 2 7.14 100 0 0 0

Fish 11 39.29 90.9 0 0 9.1

Sawtimber 1 3.57 100 0 0 0

Charcoal 3 10.71 100 0 0 0

Forest palm 

products
Irapay bundle 2 7.14 0 100 0 0

* Includes transactions made in both main entries in Belén and other Iquitos markets. Lower Itaya residents more 

frequently use the river entry to Belén.

Palm/falllow 

fruits

Raised animals

Caught animals

Timber forest 

products

Artisanal food

Crops

Markets (percentage of transactions by 

market location)

Mentioned (from 28 

interviews)
Product
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Nauta, particularly sawtimber. Other products are or could be marketable in Nauta, 

especially foodstuff and rustic construction materials, as Nauta is the secondary urban 

center with the highest population growth rate in the Iquitos region. Still, Nauta is linked 

to smallholder communities along the Marañón, Ucayali, and Amazon rivers and their 

proximate tributaries, where cropping occurs in environments that may be more fertile 

(whitewater river floodplains or richer upland soils). 

 

Table 16: Upper Itaya smallholder products and their markets in 2006-2007 transactions. 

 

 

 

Absolute Percentage Iquitos*
Itaya 

Bridge
Nauta Community

Sugarcane liquor 16 41.03 68.75 6.25 25 0

Fariña 0 0

Yuca 21 53.85 95 0 0 5

Plantain 17 43.59 88.24 5.88 0 5.88

Rice 2 5.13 100 0 0 0

Cocona 6 15.38 100 0 0 0

Corn 1 3 0 0 0 100

Pineaple 4 10 100 0 0 0

Aguaje 1 2.56 100 0 0 0

Papaya 1 3 100 0 0 0

Chicken 15 38.46 66.67 0 0 33.33

Ducks 0 0

Pigs 0 0

Game 11 28.21 91 9 0 0

Fish 1 2.56 0 0 0 100

Sawtimber 6 15.38 100 0 0 0

Charcoal 3 7.69 100 0 0 0

Forest palm 

products
Irapay bundle 6 15.38 0 100 0 0

Raised animals

Caught animals

Timber forest 

products

* Includes transactions made in both main entries in Belén and other Iquitos markets. Upper Itaya residents more 

frequently use the road entry to Belén.

Product

Mentioned (from 39 

interviews)

Markets (percentage of transactions by 

market location)

Artisanal food

Crops

Palm/falllow fruits
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Smallholders from those communities may be the traditional suppliers of 

foodstuff to the growing Nauta population. In addition, Nauta still has a number of 

residents with agricultural fields near the town, especially in Isla Nauta, the island in the 

Marañón River located directly opposite to the town (Figure 16). Many of the areas used 

for cropping in this island become seasonally immersed in the Marañón River, which 

could provide opportunities for Itaya upland foodstuff producers during winter or high-

water season months. Perhaps more important than the potential market that growing 

local demands in Nauta offer, the congregation of middlemen and smallholders from 

different regions offers opportunities for the commercialization of particular products that 

are not commonly produced elsewhere in the region, like it is the case of sugarcane 

liquor. In this sense, Nauta also serves as market for river traffic. 

It seems that smallholders have more freedom to sell sugarcane liquor in the 

markets than they do when it comes to other products. Different from the 

commercialization of food items, construction materials, and charcoal, smallholders do 

not seem to sell sugarcane liquor only to middlemen. Several of those interviewed 

mentioned they sell the product to a variety of consumers and middlemen, both in Nauta 

and Iquitos. Further, it was related in various interviews that a number of the 

smallholders specialized in the production and commercialization of this liquor—also 

coming from roadside communities in addition to the Itaya region—have their own 

stands/booths in the inner part of Belén’s Market where they commercialize the product 

in different forms, parceled into bottles, selling directly to consumers including other 

smallholders visiting the markets, or in large containers (bidones), selling to middlemen, 
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owners of bars in Iquitos, and smallholders with small convenience stores or kiosks in 

rural communities of the region. From the 25 household heads that mentioned 

commercializing sugarcane liquor, nearly 37 percent of the 67 interviewed in the Itaya 

region, only one of them said he has his own liquor stand in Belén’s Market, while two 

others mentioned that they have permanent middlemen partners helping with the liquor’s 

commercialization in Belén’s Market, in this manner securing better prices by sharing 

middlemen gains. 

The Itaya Bridge constitutes a third marketplace for Itaya smallholders. 

Sometimes Itaya residents living near Cahuide or in the Upper Itaya may find it 

preferable to sell all of their products at the Itaya Bridge to avoid paying for further road 

or river freight and passenger transportation to Iquitos or Nauta. In addition, Irapay leaf 

bundles are exclusively sold at the Itaya Bridge, regardless of residence location within 

the Itaya region, though irapay is more abundant in the Upper stretch of the basin. 

Demand for t irapay leaf bundles is high at the bridge but low in Iquitos, although irapay 

leaf thatch has constant demand in the city. The main buyers of irapay leaf bundles are 

roadside smallholders who weave the leaves (or have them woven) into thatch panels for 

sale in Iquitos. 

Finally, some Itaya smallholders sell part of their products in their own 

communities. Some of these locally sold products are food items that non-residents buy 

on their way upriver to extract palm leaves (hojeros) or other resources, like timber and 

game. Villagers also sell food items to neighbors who either need the product for 

household consumption or as middlemen, to augment the volumes of products to be taken 
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to Iquitos when another family does not have the financial resources to take the products 

to the markets themselves. 

 

INCOME AND INCOME DIVERSITY 

The average annual household income among the households visited in the Itaya 

region is 2007 US$ 1,886.06. On average, two activities provide more than half of the 

household income in the region: the artisanal production of the alcoholic beverage 

aguardiente, sugarcane liquor, and the sale of agricultural products (Figure 21). Some 

significant differences in the contributions of various income sources can be observed 

when households are stratified based on broad groups of accessibility, income, and 

income diversity (figures 21, 22, and 23). Figure 21 shows that hunting and domestic 

animals have higher relative economic importance among Upper Itaya communities, 

while fishing contributes more, on average, to household annual income in the Lower 

Itaya.  

Perhaps these trends agree with traditional market accessibility ideas, as the 

transportation of fish becomes more complicated the farther from markets fish are caught. 

Preserving fish sometimes require salting it, which may decrease commercialization 

possibilities considering the demand for fresh fish in Iquitos and in communities near the 

Iquitos-Nauta Road. Still, other products that are not considered durable, like some types 

of crops and fruits, do not show the same patterns as fish. The significance of the 

difference in average income contributions of hunting between upper and lower Itaya 

households is not strong (90 percent level), but interviews with an officer from the NGO 

ACEER suggest hunting in all Itaya communities, especially those in the upper stretch, is 
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underreported because part of it is illegal or go against agreed-upon conservation rules 

negotiated between the organization and Upper Nanay communities. ACCER has tried to 

promote a shift from hunting to other smallholder activities, specifically through 

environmental campaigns, environmental education, and the establishment of community 

reserves where resource extraction and hunting are limited. 

 

 

Figure 21: Average percentage of annual household income by source and geographic 

community group. Significance of differences between groups (based on t-

tests) indicated as: * < 0.1; ** < 0.05; *** < 0.01; **** < 0.001 

 

Thus, ACEER’s influence may explain a higher reliance on domesticated animals. 

Perhaps a stronger reason, Upper Itaya households show considerable commercialization 

of domestic animals in their own communities (Table 16), which in interviews was 

referred to as sales to neighbors, hojero boat owners, and other non-residents, especially 

those passing on their way upriver to harvest timber, particularly near and during the 
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high-water season. Coincidently, corn, mainly used as chicken feed, was reported to be 

mostly sold locally in consulted Upper Itaya communities. 

Unlike patterns observed in the Nanay Basin (Chapter 7), sawtimber harvesting 

does not contribute a high proportion of the incomes of those households consulted, 

including residents in the Upper Itaya, which are closer to areas where timber is more 

abundant. According to informants for this study, the Upper Itaya region is rich in 

commercial sawtimber species, but logging is mostly conducted by external agents, and 

some forestlands with the resource are concessioned for timber extraction. 

 

 

Figure 22: Average percentage of household annual income by source and community 

group based on income. Significance of differences between groups (based 

on t-tests) indicated as: * < 0.1; ** < 0.05; *** < 0.01; **** < 0.001. 

 

When consulted households are grouped in two categories of annual income 

(Figure 22), the most apparent difference is the contribution of sugarcane liquor, which 
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amounts to nearly half of the income among households presenting higher income levels, 

while it does not reach 10 percent among consulted households with lower annual 

income. The tradeoff seems to relate mostly to higher contributions of domestic animals 

and irapay leaf bundles among households with lower income, agriculture being similarly 

important on average among consulted households in both income groups. 

 

 

Figure 23: Average percentage of household annual income by source and community 

group based on income diversity. Significance of differences between 

groups (based on t-tests) indicated as: * < 0.1; ** < 0.05; *** < 0.01; 

**** < 0.001. 

In Figure 23 it becomes evident that among the households consulted, as broadly 

grouped in two income diversity categories,29 those less diverse in terms of income 

sources are more reliant on sugarcane liquor, which makes up on average to more than 60 

percent of their annual income. The consulted households that are more diverse on 

                                                 

29 See Chapter 3 for the income diversity definition and formula used in this study. 
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average rely significantly more on hunting, sawtimber extraction, charcoal production, 

and irapay leaf collection. It is surprising that sawtimber extraction is associated with 

more diverse households in the Itaya region, without a clear association with the 

consulted households showing higher annual income. Timber extraction is often an 

activity that yields relatively high economic returns and results in specialization due to 

the labor and dedication needed to extract profitable volumes of timber seasonally, 

particularly for smallholders (see Chapter 7) (De la Rosa Tincopa 2009; Parry et al. 

2010b). Figure 24 explores the association between household income diversity and 

household annual income for the consulted households in the Itaya region. These 

variables correlate negatively suggesting that more specialized households tend to present 

higher annual incomes among those consulted for this study in the Itaya region. 
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Figure 24: Household income versus income diversity. The line’s function is a linear 

regression. The Pearson correlation coefficient between these variables 

is -0.32, with a P value of 0.0076. 

 

Sugarcane liquor income and household variables 

The artisanal production of aguardiente usually couples (in the same household) 

the growth of sugarcane with the distillation of fermented sugarcane juice, normally to 30 

to 40 percent of alcohol by volume (figures 25 and 26). Aguardiente production is also 

prominent in some roadside communities, particularly those near the Itaya Bridge. Soils 

along the Itaya River have been found to be suitable for sugarcane cropping at relatively 

intensified levels, with sugarcane production allegedly dating for more than a century 

(Villarejo 1979; Mäki, Kalliola, and Vuorinen 2001). As suggested in the previous 
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section, livelihood specialization among consulted households in the Itaya region is 

associated with the production of sugarcane liquor, particularly among the households 

presenting highest income levels. 

When correlating sugarcane liquor income with other household variables, some 

patterns emerge (Table 17). One of the most surprising results is that none of the 

distance-to-markets measures (Euclidian or network) produced any significant 

correlations with sugarcane liquor income. 

 

 

Figure 25: Artisanal sugarcane liquor production. Sugarcane juice extraction. 
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Figure 26: Artisanal sugarcane liquor production. Alambique employed to obtain distilled 

liquor from fermented sugarcane juice. 

 

Euclidean distance to the Itaya Bridge is the distance variable with the strongest 

correlation (-0.2175) and the highest statistical significance as related to sugarcane liquor 

income, presenting a P value at the 90 percent level (P = 0.077). If such relationship were 

considered, it would suggest that proximity to the Itaya Bridge—and, thus, to the Iquitos-

Nauta Road and access to both Iquitos and Nauta markets—relates with higher household 

sugarcane liquor income. It would also suggest that proximity to the bridge is a more 

influential factor than distance to Iquitos in predicting higher sugarcane liquor income 

(Table 17).  
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Table 17: Correlation between income from sugarcane 

liquor and other household variables 

 
Significance levels: * 0.05; ** 0.01; *** 0.001 

 

Household variable

Years living in the house 0.2289

Household size 0.3504 **

Number of male members 0.2070

Number of female members 0.3857 **

% of females 0.3279 **

% of members who work 0.2723 *

Number of members who work 0.0122

Number of men who work 0.3554 **

Number of women who work 0.1311

Network distance to Iquitos -0.1065

Euclidean distance to Iquitos -0.0990

Network distance to the Itaya Bridge -0.1656

Euclidean distance to the Itaya Bridge -0.2175

Area under agriculture 0.4102 **

Income from domestic animals -0.0046

Income from fish -0.3456 **

Income from charcoal -0.2332

Income from sawtimber -0.0667

Income from irapay bundles -0.2538 *

Income from hunting -0.2650 *

Income from aguaje 0.1516

Income from agriculture -0.5162 ***

Total income 0.7008 ***

Income diversity -0.3488 **

Spearman correlation 

coefficient
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Curiously, income diversity is positively correlated with distance to Iquitos, both 

Euclidean (Spearman correlation coefficient = 0.32; P value = 0.0078) and network 

distance (Spearman correlation coefficient = 0.30; P value = 0.0127), a surprising result 

and a contrary trend to what is observed in the Nanay Basin (Chapter 7). Total household 

income is not correlated to any of the distance variables. 

The correlations among sugarcane liquor income and other income-component 

variables are not surprising for the most, especially considering the patterns observed in 

the previous section and sugarcane liquor income’s significant negative correlation with 

income diversity (Table 17). The exception is a relatively high negative correlation with 

income from agricultural products, which seems to contradict previously observed 

patterns that suggested that, on average, in households with higher income, income from 

sugarcane liquor is complemented mainly with agriculture income rather than any other 

source (Figure 22). Curiously, agriculture income has a relatively high positive 

correlation with income diversity (Spearman correlation coefficient = 0.48711; P value < 

0.0001), but no correlation with total household income (Spearman correlation coefficient 

= -0.0446; P value = 0.7201). As expected, total annual household income is highly 

correlated with sugarcane liquor income, confirming patterns observed in Figure 22. 

Among the household demographic variables, a few must be highlighted. Results 

suggest that among the consulted households, sugarcane liquor income is positively 

correlated with household size, number and percentage of females, and number of male 

members who work (rather than total labor force or female labor force). According to 

interviews, all family members may help at some point in the liquor’s production (Figure 

26 depicts a child feeding firewood to the alambique). However, harvesting cane and 
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carrying the finished product to transportation routes (among other tasks linked to this 

activity, which requires hard work throughout the year) are reserved to adult males, either 

from the household or paid neighbors. As with smallholder logging operations, artisanal 

sugarcane liquor production almost always involves hiring and paying for extra-

household labor. 

 

DISCUSSION 

Income diversity and distance 

This chapter has argued that, after the establishment of the Iquitos-Nauta Road, 

Itaya residents have secured an advantageous position along the rural-urban gradient 

centered in Iquitos, as they have access to alternative transportation routes to reach 

Iquitos and also because of their access to alternative markets such as those in Nauta and 

the Itaya Bridge. Upper Itaya residents, in particular, have these choices. This stretch of 

the Itaya has been portrayed in recent Loreto accessibility studies as more precarious than 

the lower stretch, especially in terms of access to transportation means and because of its 

greater distance from Iquitos (Vuori 2009; Salonen et al. 2011). However, at the time 

fieldwork for this research was conducted, the upper stretch of the Itaya seemed tightly 

connected to regional markets thanks to a higher number of residents owning their own 

boats, and also because of relatively recent donations consisting in a community boat for 

each Upper Itaya community. In addition, hojero boats offer transportation to the Itaya 

Bridge on their way back to Cahuide. When correlating distance measures to income and 

income diversity, patterns do not suggest clustering of particular activities or livelihoods 

by location, and, unexpectedly, income diversity presents a positive correlation with 
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distance to Iquitos, which may indicate households farther from Iquitos are more diverse, 

or, conversely, that households closer to Iquitos are less diverse in terms of income 

sources. 

When graphing income diversity against network distance to Iquitos (Figure 27), 

it becomes apparent that the relationship between the index and distance measures may 

not be strongly monotonic, and that there is a broad range of income diversity values 

among clusters of households shown as if ordered by location. Still, at least on average, 

there is a significant positive correlation between income diversity and distance to Iquitos 

(Figure 27). Figure 28 illustrates the relationship between income and distance to Iquitos. 

In both cases (figures 27 and 28), the Itaya Bridge/Iquitos-Nauta Road—located 

somewhere between the 90 and 100 km mark—appears to clearly separate at least two 

socioeconomic spaces with their own highs and lows regarding income diversity and total 

household income, perhaps showing that the spatial relations along the rural-urban 

gradient within the Itaya region are more complex than the nearly von Thünian, 

monocentric representations of Iquitos region’s market accessibility landscape (Vuori 

2009; Salonen et al. 2011). Income diversity tends to increase with distance to Iquitos 

while distance and income are not correlated, which disagrees with ideas that rural 

communities closer to markets tend to be more diverse and present higher income in 

terms of farm products or natural resources that smallholders commercialize (Wiggins 

and Proctor 2001). 
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Figure 27: River-network distance to Iquitos versus household income diversity 

 

 

Figure 28: Household river-network distance to Iquitos versus household income 
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Redistributive rural-to-rural markets and sustainability of specialized livelihoods 

There may be environmental variables (e.g., soil types) facilitating the growth of 

sugarcane in particular sections within Itaya riverside areas.  Still, the model of sugarcane 

liquor’s commercialization among Itaya residents, particularly those in the upper stretch, 

seems to include selling the beverage (on occasion or always) in Nauta. Unlike 

middlemen restrictions regarding the sale of agricultural products, smallholders engaged 

in liquor trading seem to have more control over to whom they wish to sell their 

products.30 In addition, aguardiente somehow does not fit the socioeconomic narratives 

typically associated with Amazonian smallholder products, as they are predominantly 

imagined to be brought into the city either for urban consumption or for export markets. 

Artisanal sugarcane liquor from the Itaya (and the Iquitos-Nauta roadside communities) 

is redistributed from both Nauta and Iquitos to smallholder communities across different 

rural sections of the Iquitos region. Artisanal sugarcane liquor is easily discernible from 

the industrially produced counterpart made mainly in Brazil because the former is cloudy, 

with suspended particles that could not be separated from the fermented juice during the 

artisanal distillation procedure. During fieldwork for this research it was corroborated 

that medium to large sized visited communities in the Nanay Basin had one or several 

small convenience stores or kiosks, which would almost always carry artisanal sugarcane 

liquor bought in and brought from Iquitos (and not produced in the Nanay Basin). Walker 

(2012) casually provides another example of rural consumption of sugarcane liquor in a 

different section of the Iquitos region, in communities near the Chambira River31 within 

                                                 

30 Still, according to those consulted in this study, the main buyer of aguardiente is a trader based in 

Belén’s Market, who is specialized in trading the artisanal form of this beverage. 
31 This is a different river from the one with the same name (in the Nanay River Basin) visited for the 

present research. 
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the Marañón River Basin, which is better connected to the markets in the town of Nauta. 

In an ethnographic study with the Urarina, Walker (2012, 145) mentions someone 

demanding the purchase of aguardiente in a journal account: “After a short while, 

Ricardo led the two men out to his boat to sort out their account, while the rest of us 

stayed in the house to drink more beer. ‘And don’t forget to buy some more cane liquor!’ 

cried out one of the men’s wives after him.” Perhaps as more place-specific smallholder 

products emerge, rural-to-rural redistributive markets will become more evident in the 

Iquitos region. 

The case of sugarcane liquor specialization in the Itaya region may seem at first 

different from other smallholder specialization processes in the Amazon. At the time this 

research was conducted, artisanal aguardiente appeared to be a region-specific product, 

unable to potentially compete outside the region, particularly against industrially 

produced liquor. Still, as with cattle ranching and the cultivation of intensified crops 

(Pacheco 2009; Lojka et al. 2011), specialized livelihoods in the Amazon may raise 

questions regarding their long-term ecological and economic consequences. Peruvian 

Amazonian smallholders are considered to be generally diverse in terms of subsistence 

and income-generating activities (Pinedo-Vasquez et al. 2002). As Padoch and others 

(1985) and Hiraoka (1989) mention for the case of Tamshiyacu riverside communities, 

relatively high accessibility to Iquitos influences smallholder livelihood strategies, which 

in the case of Tamshiyacu communities has meant commercializing crops and fruits 

obtained through (upland) agroforestry. These resulting land uses may still be regarded as 

relatively diverse and less damaging than monocultures and pastures. Amazonian 

smallholder upland agriculture seems to be considered as synonym with swidden 
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agriculture, which is often seen as a land use that yields a relatively diverse biodiversity 

and patchy, diverse landscape, as it is associated with a number of land covers and fallow 

periods in its temporal sequence, even when the resulting crops and fallow-orchards are 

relatively specialized in terms of the market-oriented products obtained (Pinedo-Vasquez 

et al. 2002; Coomes and Burt 1997). 

Research on specialized smallholder livelihoods in the Amazon tends to focus on 

cattle ranching and timber operations (Parry et al. 2010b; Salisbury and Schmink 2007). 

In the case of the Iquitos region, the present research finds similarities with studies in 

Brazil (like that of Parry et al. from 2010) in that specialization in remote areas entails 

extraction of high-value products such as timber, as exemplified in Chapter 7 for the 

Nanay riverside smallholder communities. For smallholders with better access to Iquitos, 

Coomes and Burt (2001) mention charcoal-specialized households in the Tamshiyacu 

River Basin; this activity is often complementary to swidden agriculture, and it affects the 

felling of relatively small areas of forest at a time. Much like swidden agriculture, 

charcoal specialization is also thought to yield the type of patchy, diverse landscape that 

sustains both commercial productivity and rainforest biodiversity (Coomes and Burt 

2001). Coomes and others (2010) also mention floodplain fisheries in Marañón and 

Ucayali river areas as possible temporary livelihood specialization, especially as an 

alternative income source during crises such as unexpected floods destroying floodplain 

crops or illnesses. In not turning to upland resources, this activity does not threaten 

rainforest conservation issues, even if it may compromise fish conservation at some point 

(Coomes et al. 2010). 
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There are a number of other livelihood activities and products on which 

smallholders in the Iquitos region may specialize based on household and community 

characteristics, including access to household and community labor (Coomes and Burt 

2001), market accessibility, regional or extra-regional market fluctuations, or differential 

natural resource geographic distribution, among other factors. One such specialization 

among Itaya riverside communities refers to artisanal sugarcane liquor production. In 

describing this smallholder specialization, this chapter brings attention to environmental 

and market contexts that are particular. This liquor’s production is associated with 

sugarcane cropping, an upland land use that is unlike agroforestry and swidden 

agriculture because it signifies longer periods of a monocultural land cover, usually at 

least seven years in the case of the Itaya riverside households consulted, extending up to 

12 years.  

Figures 29 and 30 contrast swidden agriculture to sugarcane fields. Swidden 

agriculture, often vilified as “slash and burn” agriculture, is actually relatively benign 

environmentally if appropriate fallow periods alternate with cropping, an almost 

mandatory condition because fallowing is the only economically viable way to return 

nutrients to the usually poor upland soils of the Iquitos region. By engaging in sugarcane 

cropping, smallholders in the Itaya region are creating a less ephemeral mark on the 

landscape. Compare seven-to-12-years under (mono) cultivation of cane to swidden 

agriculture’s one-to-three year cropping period, with sufficient fallow years intervening, 

and crops that usually combine several species (De Jong 1996; Lojka et al. 2011). 

Aguardiente production constitutes a small industry, even when conducted in an artisanal 

manner by smallholders. This small enterprise produces continual residues within 
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smallholder communities that most likely lack the capacity to manage such waste (Figure 

31). Aguardiente production also requires fuel sources, mostly firewood, to operate 

furnaces and alambiques. Although cane waste can be used as a source of energy (Moore 

2000), it usually requires adapted furnaces, and the practice was not observed among the 

consulted Itaya residents. In addition, livelihood specialization carries subsistence and 

commercial risks among smallholders. As it has happened in the past with the global 

price falls of timber, rubber, and oil, and their socioeconomic consequences in the 

Amazon, aguardiente may prove to be a less robust product than it appears to be given its 

widespread demand among rural sectors of the Iquitos region. 

 

 

Figure 29: Swidden agriculture in the Itaya region. Rice, cassava, and plantain shown. 
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Figure 30: Sugarcane plantation 
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Figure 31: Liquor production waste after pressing sugarcane for juice. 
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Chapter 6: Livelihood displacement by conservation efforts 

This chapter focuses on the section of the Lower Nanay Basin that intersects with 

the Allpahuayo-Mishana National Reserve (Figure 10). In Chapter 7 the upper stretch of 

the Basin is examined in terms of how relative remoteness influences income-related 

livelihood choices. The present chapter explores the interaction between conservation 

efforts and livelihood choices, as the national government has attempted to modify 

resource use institutions in the Lower Nanay region since the proposal and establishment 

of the Allpahuayo-Mishana National Reserve. In this section of the Iquitos region, 

communities are either within this reserve or they are considered part of its buffer zone; 

with the reserve’s establishment, decades of informal institutions of shared resource 

extraction were ignored, generating considerable conflicts and opposition towards the 

conservation initiative, which, in turn, has affected livelihood choices throughout this 

region. The present chapter constitutes a revision of Cardozo (2011). 

 

INTRODUCTION 

Many tropical forests targeted for conservation are inhabited, socioeconomic 

spaces. The global need to protect biodiversity has turned into a powerful force that at 

times can support the involuntary displacement of traditional peoples (Stevens 1997; 

Brown 1998; Geisler 2002; Agrawal and Redford 2009). Conservation approaches 

proposing strict nature protection prevailed in the 1970s and 1980s, substantially 

increasing the number of protected areas in developing countries, and often transferring 

the governance of the resources in question from local people to national governments 

(Vandergeest and Peluso 1995; Zimmerer, Galt, and Buck 2004; Igoe and Brockington 
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2007). Concurrently, a number of traditional communities were displaced, often to the 

disadvantage of their livelihoods and cultural identity (Dowie 2005; Igoe and 

Brockington 2007). Growing awareness of the adverse socioeconomic aftermath of strict 

nature protection policies has encouraged approaches that integrate local political 

participation in the process of protected area establishment (Naughton-Treves et al. 2006; 

Young and Rodríguez 2006). Participatory processes often result in the implementation 

of protected areas where controlled human intervention is allowed (e.g., extractive 

reserves), instead of those that usually lead to local people’s displacement (e.g., national 

parks) (Stevens 1997). 

The following study illustrates a particular case in which a purportedly 

participatory process in the establishment of a national reserve has generated 

considerable local opposition. Originally, the Peruvian state and scientific community 

envisioned a strictly protected category for the area now defined as the Allpahuayo-

Mishana National Reserve in the Peruvian Amazon (Salo and Pyhälä 2007). After 

negotiations with smallholder communities fighting displacement, the area was finally 

categorized as a national reserve in 2004, allowing residence and controlled resource 

extraction by groups dwelling within (Salo and Pyhälä 2007). Residents of some 

neighboring communities, currently in the buffer zone, had traditionally extracted 

resources from the region before the reserve’s creation and are now banned from using 

part of the resources on which they had relied for decades. 

This study explores some of the socioeconomic reasons for the polarized attitudes 

that the establishment of the Allpahuayo-Mishana National Reserve has generated among 

local people. While there are other factors associated with local attitude towards 
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conservation initiatives (e.g., cosmographies and other cultural matters), this chapter 

emphasizes the socioeconomic logic behind the opposition to or support of the state-

sponsored reconfiguration of resource use rights. The first section of this study addresses 

the debates that relate state conservation initiatives, displacement, political participation, 

and the spatiality of local livelihoods. It is important to address these issues because 

many local people believe their socioeconomic needs and resource use institutions were 

not considered in the process that politically and spatially reconfigured resource use 

rights in the region. Next, the political economic structures that motivated the creation of 

the Allpahuayo-Mishana National Reserve are reviewed in order to characterize the 

particular process of its establishment. Finally, some of the local socioeconomic factors 

related to attitude towards the reserve’s establishment are examined based on responses 

from community leaders and household heads. Among those consulted, attitude towards 

the reserve is found to be primarily associated with loss or gain of resource use rights and 

whether local people felt included or excluded in the process of the protected area’s 

establishment. Specific household characteristics –location and household demographic 

variables– also relate to attitude towards the reserve, as they influence the household’s 

capacity to respond to losses of income sources and subsistence means. In addition, 

findings point at a disconnect between some community leaders’ discourses and the 

opinions of fellow residents, contributing to obscuring the fact that involuntary economic 

displacement occurred. 
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THE ESTABLISHMENT OF THE ALLPAHUAYO-MISHANA NATIONAL RESERVE 

Nearly half of the national protected areas established in Peru during the 2000s 

were created in the Amazon (INRENA 2008; SERNANP 2011). The Iquitos region has 

three nationally categorized protected areas (SERNANP 2011). Reserva Nacional 

Pucacuro (National Reserve Pucacuro) is the most recent national protected area added to 

the Iquitos region, established in 2010 with nearly 637 954 hectares, accessible to Iquitos 

through the Iquitos-Nauta Road, and the Marañón and Tigre rivers (SERNANP 2011). 

Reserva Nacional Pacaya-Samiria (Pacaya-Samiria National Reserve) is located 

approximately 120 kilometers southwest from Iquitos and was established in 1982, with 

nearly two million hectares (SERNANP 2011). Reserva Nacional Allpahuayo-Mishana 

(Allpahuayo-Mishana National Reserve, hereafter referred to as “the reserve”) is smaller 

(nearly 58 070 hectares) and closer to Iquitos (25 kilometers away), bounded by the 

Nanay River to the north and the Iquitos-Nauta road to the south (Figure 10) (INRENA 

2008; SERNANP 2011). The Iquitos region is ecologically heterogeneous, characterized 

by different types of palm swamps, and floodplain and upland forests. Certain nutrition 

poor, white sand forests, locally known as varillales, are unique to this section of the 

Peruvian Amazon and are prominent in the reserve. Varillales constitute greatly 

specialized habitats that house endemic species, including birds (Álvarez and Whitney 

2001; Fine, Mesones, and Coley 2004; Pyhälä, Brown, and Adger 2006; Álvarez 2007; 

Álvarez Alonso, Metz, and Fine 2013). 

Residents of this region have extracted poletimber from varillales at least since 

the early twentieth century; normally, young tree specimens with relatively small trunk 

diameters are harvested for poletimber, and older specimens are left as seed producers 

(Álvarez, Rojas, and Araujo 2007). Poletimber from varillales is valued locally and in 
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Iquitos as construction material for rustic houses (Pyhälä, Brown, and Adger 2006). The 

growth of shantytowns in greater Iquitos has increased considerably the demand for rustic 

construction materials, which also include palm thatch. The Nanay Basin, including the 

reserve, is rich in palm species used for thatch, particularly irapay (Lepidocaryum tenue) 

(Álvarez, Rojas, and Araujo 2007; Pyhälä, Brown, and Adger 2006). Although the 

reserve has forest resources with high socioeconomic value, its soils are considered 

generally poor for agriculture. The uplands located north of the Nanay River, now in the 

reserve’s buffer zone, have lands better suited to agriculture. 

A biological research station and a preliminary reserve were established in public 

lands in the Allpahuayo-Mishana region, in the 1970s and 1982 respectively (Salo and 

Pyhälä 2007). The protected area, which now also includes territories of some Nanay 

River communities, was proposed in 1999 based on studies conducted primarily by IIAP 

(Instituto de Investigaciones de la Amazonía Peruana, or Research Institute of Peruvian 

Amazonia) (Salo and Pyhälä 2007), a regional agency formed by the national government 

now part of the Ministerio del Ambiente (or MINAM, Ministry of the Environment). The 

area was first declared a zona reservada (reserved zone), which is a temporary category 

assigned to proposed national protected areas (Salo and Pyhälä 2007). Reserved zones are 

eventually designated with a permanent category within the Sistema Nacional de Áreas 

Naturales Protegidas (SINANPE, National System of Natural Protected Areas) 

(SERNANP 2011). Before a Peruvian national protected area is established, local people 

must be consulted and agree with its creation and final categorization (Salo and Pyhälä 

2007). IIAP was the reserve’s strongest proponent, and, together with INRENA (Instituto 

Nacional de Recursos Naturales, or National Institute for Natural Resources) and other 
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regional government authorities, negotiated the terms of the reserve’s establishment with 

local communities (Salo and Pyhälä 2007). Recently established rural colonies –mostly 

located along the Iquitos-Nauta road– voluntarily relocated shortly after the reserved 

zone was established (Salo and Pyhälä 2007). The illegal land invasions that occurred 

subsequently were successfully halted (Salo and Pyhälä 2007). A couple of consultation 

workshops with local communities took place in 1999. Before consultation workshops, 

most residents of Nanay River communities rejected the idea of living within or near a 

protected area, fearing that they would be asked to relocate, or that resource use 

restrictions would be so severe that their livelihoods would be significantly compromised. 

Still, consultation workshops were successful in convincing community leaders that the 

protected area could be beneficial for them and the region. Some potential benefits 

included: (1) the development of ecotourism, (2) protection against urbanization and 

encroachment from roadside settlements, (3) protection against resource harvesting by 

outsiders, and (4) the conservation of species with socioeconomic value, among other 

environmental services (Salo and Pyhälä 2007). In addition, the creation of a protected 

area would (and did) propel the formal demarcation of community territories; only one of 

the Nanay River communities in the region was titled before the reserved zone was 

proposed (Salo and Pyhälä 2007). As a result of consultation workshops and further 

negotiations with local leaders, the reserved zone became officially a national reserve in 

2004. Peruvian national reserves are defined as areas for biodiversity conservation in 

which resources can be exploited sustainably (SERNANP 2011). With the creation of the 

reserve, communities residing in the protected area gained exclusive rights over resource 

extraction within their community territories, and, in turn, agreed to adopt new 
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management practices based on extractive quotas affecting fishing, hunting, and forest 

product extraction, and ruling out the commercial extraction of sawtimber. At the time 

fieldwork for this study was conducted, INRENA was responsible for establishing these 

quotas, based on periodic biological surveys conducted by INRENA and IIAP; quotas are 

particular to each community and proportionally distributed among households. 

The reserve’s boundaries incorporated the entirety of the upland and floodplain 

territories of six Nanay riverside communities. In addition, the northern boundary of the 

reserve extends into the floodplains of seven riverside communities north of the Nanay 

River, and the northeastern limit of the reserve includes territories originally occupied by 

a riverside community located south of the Nanay River. These eight Nanay River 

communities—whose territories were partially included in the reserve—were the first to 

be addressed by the government as part of the protected area’s buffer zone, which was 

first described in 2001, in legislation associated with the reserved zone (SIAMAZONIA 

2011). In mid-2007, INRENA redefined the buffer zone as the five-kilometer strip 

extending from the reserve’s borders, which added 13 more communities to the buffer 

zone, five in its northern section, and eight roadside communities in its southeastern 

section (INRENA 2007; SIAMAZONIA 2011). In Peru, the management of a buffer zone 

is considered in the management plan (plan maestro) of its national protected area. Some 

activities and land uses are prohibited in the reserve’s buffer zone. For instance, large 

operations of sawtimber extraction and the establishment of large chicken farms 

(common along the Iquitos-Nauta road) are not allowed in the reserve’s buffer zone 

(SIAMAZONIA 2011). Buffer zone communities are not subject to extractive quotas in 

their uplands, even if restrictions on the use of floodplain resources still apply to buffer 
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zone communities whose floodplains are included in the reserve. This study focuses on 

all of the Nanay River communities whose territories were completely or partially 

included in the reserve; in doing so, the first communities to be considered part of the 

protected area and its buffer zone are addressed. 

From interviews with reserve residents and an analysis of related media 

publications, Salo and Pyhälä (2007) recount the process of the reserve’s establishment, 

suggesting that the reserve’s final categorization was determined through the interaction 

among multi-scale political structures, scientists, local needs, and public debates in 

Iquitos. The current study intends to add to the narrative of the reserve’s establishment by 

addressing both reserve and buffer zone households, and relating the disadvantages buffer 

zone residents suffered, which have not been formally recognized by government 

officials, at least from the perspectives of many of the buffer zone residents consulted for 

this study. This chapter argues that sections of the reserve used to be shared between 

communities south of the Nanay River (now part of the reserve) and the older and more 

populated communities north of the reserve (now in the buffer zone). Currently, buffer 

zone residents are seen as illegal extractors when they obtain reserve resources south of 

the river; many buffer zone residents used to regularly fish, hunt, and harvest poletimber 

and palm leaves for thatch in reserve territories before the protected area was created. 

 

ATTITUDES TOWARDS THE RESERVE: BUFFER ZONE RESIDENTS 

Community leaders 

Most buffer zone community leaders stated in 2006 and 2007 that their 

communities accept the reserve. These leaders admitted that there were problems upon 
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the establishment of the reserved zone, related to fear of eviction and resource 

restrictions. However, once government officials ensured that local people would not be 

evicted and the reserve would not be expanded into their communities’ uplands, most 

buffer zone leaders welcomed the reserve’s establishment. All buffer zone community 

leaders expressed gratitude for the help provided by the project BIODAMAZ (Proyecto 

Diversidad Biológica de la Amazonía Peruana or Project for the Biological Diversity of 

the Peruvian Amazon), which, in its third component, was implemented to improve forest 

management (e.g., nondestructive harvesting of palm products) and animal raising (e.g., 

fish farms, poultry raising, and swine production), among buffer zone and reserve 

communities. The BIODAMAZ project secured an initial grant of US$ 381,600 from the 

Finnish government and was active from 1999 to 2005 (IIAP 2007). 

When asked about resource use problems generated during or after the reserve’s 

establishment, all but one of the buffer zone community leaders stated that the only 

problems they experienced were with IIAP and INRENA officials, in the beginning of the 

process (1999-2002). Some leaders mentioned that part of the initial problems related to 

reserve restrictions on their community floodplain resources, particularly fish. Buffer 

zone riverside communities have their floodplain territories included in the northern 

section of the reserve; leaders mentioned that it took time for locals to accommodate to 

new, restricting fishing practices. Most buffer zone leaders admitted that before the 

reserve was created many local people used to extract regularly poletimber, palm thatch, 

and fish from territories south of the river, now in the reserve. Buffer zone leaders 

indicated that their communities have not resisted abiding by new rules, which forbid 

buffer zone residents from using reserve resources that are south of the river. However, 
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many leaders mentioned that residents of other buffer zone communities might still 

extract reserve resources south of the river. Only one leader in the buffer zone lamented 

the aftermath of the reserve’s establishment. Saltos’ leader claimed that his community 

has suffered encroachment from other buffer zone residents, who started harvesting forest 

products from his community only after the reserve’s establishment. Still, Saltos’ leader 

supports the biodiversity protection ideals the reserve represents. Saltos predominantly 

relies on agriculture and has traditionally not depended on resources south of the Nanay 

River because of its relative isolation, having difficult access to the Nanay River during 

the low-water season. 

 

Household heads 

The differences in aggregated patterns of attitude towards the reserve between 

buffer zone and reserve communities were found statistically significant (Table 6, 

Chapter 3). The majority of the consulted buffer zone household heads expressed 

indifference to or disapproval of the reserve (32.9 and 49.3 percent, respectively; Table 6, 

Chapter 3). Nearly 38 percent of those classed as indifferent argued that their lives have 

not changed with the reserve’s establishment because they never fished nor harvested 

poletimber or other resources south of the river. The remainder of those indifferent 

declared that they used to rely on resources south of the river, but did not have difficulties 

adapting to the new policy because they have access to equivalent resources within their 

communities. 

Almost half of the interviewed buffer zone household heads declared they oppose 

the reserve. Like some interviewees from Saltos, other buffer zone residents claim to 
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have suffered encroachment in their territories from other buffer zone residents mainly 

after the reserve’s creation. However, the majority of those opposed cited issues of 

participation and resource use restrictions. For many of the consulted buffer zone 

residents, the reserve’s creation was not truly participatory because their opinions were 

not reflected in their authorities’ decision to make their communities part of the reserve 

and buffer zone. Some of those opposed are not repelled by the conservation initiative, 

but they perceive the reserve as an imposition from the state and reserve communities 

rather than a consensual decision. A resident of Compostela commented: “I agree with 

the reserve as a concept but they [the state] should have discussed it with all the 

communities [in the region] before deciding for us.” When told that their community 

leaders were consulted about and agreed with the reserve’s creation, residents often 

replied that their leaders probably did not comprehend the resource use restrictions and 

banning that would be enforced after the reserve’s establishment. Most of those opposed 

complained that enforcing such bans has been problematic and detrimental to their 

livelihoods. A few interviewees reported violent events, including aggressive acts of 

repossession of reserve products and related acts of revenge. A resident from Milagros, 

who stated his livelihood greatly depends on making a few canoes a year, lamented: “I 

hate the reserve because they [communities in the reserve] don’t let me harvest the few 

trees I need a year to make a living. Recently they stole the canoe I was making [with a 

tree from the reserve] and burned down my canoe workshop.” He also mentioned that the 

extracted tree was in a forest considered a “terreno libre” (unoccupied land, usually 

public land) before the reserve’s establishment, not in a community. 
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Although community-organized surveillance has been enhanced in the reserve, 18 

percent of the interviewed buffer zone residents who are opposed to the reserve admitted 

they still manage to regularly harvest reserve resources south of the river (Figure 32). 

These residents do not consider themselves poachers; they believe it is their right to 

continue to use resources south of the river because they have always used them, and 

their communities have extracted them for generations. 

 

 

Figure 32: Poletimber allegedly extracted from reserve territories by residents of a buffer 

zone community. 
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These residents indicated that settlement strategies in the region have traditionally 

emphasized lands north of the Nanay River. Except for one community near Iquitos, only 

more recently, in the last 35 years, has settlement occurred south of the river. The uplands 

north of the river present a mosaic of sandy and loamy clay soils that are deemed better 

for agriculture than the predominantly sandy soils south of the river. Settlements have 

traditionally developed north of the river, closer to agricultural plots, using also the 

floodplains, lakes, and varillales south of the river as a type of extractive reserve for 

fishing and construction materials, which are not as abundant in their own communities. 

Nearly 18 percent of interviewed household heads in the buffer zone said that 

they are in favor of the reserve. Generally, they perceive the reserve as an improvement 

for their region even if they are aware of the disadvantages that others have suffered. 

Most of the buffer zone household heads in favor of the reserve mentioned they never 

used resources south of the river. Two buffer zone residents said they strongly opposed 

the reserve at first but now accept it because of remedial projects and enhanced resource 

management. Most of those in favor cited the project BIODAMAZ as a positive result of 

the reserve. 

Differences in opposition patterns aggregated by community are marginally 

statistically significant in the buffer zone (Fisher’s exact test, p = 0.0564). Santiago, 

Milagros, and Compostela present the highest percentages of opposition to the reserve: 

100, 66.7, and 60 percent, respectively. Opposition in these communities mainly relates 

to a history of reliance on resources south of the river for different reasons, including (1) 

better physical access to those territories, (2) paucity of thatch palms and poletimber in 

their own communities, and (3) large community population. The buffer zone 
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communities with the lowest percentages of household opposition to the reserve, 

coincidentally, are the closest to Iquitos. Campos, Benito, and Concepción present, 

respectively, 37.5, 27.3, and 16.7 percent of household opposition to the reserve. In 

addition, Concepción, like Saltos, has not traditionally depended on resources south of 

the river because of its relative isolation from the reserve. 

 

ATTITUDES TOWARDS THE RESERVE: RESERVE RESIDENTS 

Community leaders 

All but one of the community leaders in the reserve stated that they have 

embraced the reserve despite their initial opposition. These leaders coincided in their 

account of the reasons for their initial resistance to being part of the reserve, and how 

they united to stay in the region and maintain and enhance resource use rights in their 

communities. Before the reserved zone was established in 1999, and shortly after, 

community leaders in the region were allegedly approached by IIAP officials to discuss 

the possibilities of voluntarily relocating to other areas in the Iquitos region, possibly in 

the Itaya Basin. These leaders mentioned that the officials’ original intention was to 

propose a national park, entailing local people’s eviction and resource use banning. 

Officials insisted that the optimal use for the region was a protected area, considering 

soils were not apt for commercial agriculture, and that commercializing forest products 

and fish was not sustainable ecologically and economically. Still, local people united and 

rejected any proposal that implied eviction. Eventually, government officials introduced 

the possibility of establishing a national reserve. Leaders of the communities south of the 

Nanay River realized that being part of a national reserve could work to their advantage 
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and supported the reserve’s proposal. Most reserve leaders mentioned that since their 

communities were established, they had had disputes over resource use in their territories 

with communities north of the river. Until the reserved zone was officially established, it 

had been difficult to fight encroachment, particularly because of the lack of community 

titles. All but one community leader coincided in that the main reasons for their 

acceptance of the reserve had been the promise of exclusive rights over resource use 

within their territories and the titling of their communities, which the government has 

facilitated upon the reserve’s establishment. 

The only community leader who continued to oppose the reserve at the time 

fieldwork was conducted was from Alegre, which had a community title before the 

reserve was proposed, thanks to a project led by CEDIA (Centro para el Desarrollo del 

Indígena Amazónico or Center for the Development of the Indigenous People of the 

Amazon). In 1996 and 1997, this project procured titles for all the communities in the 

Upper Nanay Basin, which borders the northwest edge of the reserve, where Alegre is 

located. Allegedly, thanks to their title, Alegre residents stopped having resource disputes 

with communities north of the river. Still, Alegre has had land disputes with a community 

that is inside the reserve. This dispute has been exacerbated after the reserve’s creation, 

as communities in the region began the process of obtaining community titles. In 

addition, it is forbidden to exploit sawtimber from the reserve. Alegre’s leader insists that 

his community’s primary forests are rich in species that could provide considerable 

profit. 
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Household heads 

Most of the consulted household heads within the reserve have embraced its 

establishment (75.9 percent, Table 6, Chapter 3), even if they declared being initially 

against the reserve because of eviction possibilities. These reserve residents actively 

collaborate with government officials for the implementation of the quota system and in 

patrolling their communities and the reserve’s territories against poachers, including 

those from buffer zone communities. Remedial projects within the Allpahuayo-Mishana 

Reserved Zone were funded by the Global Environmental Facility (GEF, a World Bank 

initiative), under the project regionally named “Nanay I,” executed by IIAP. The Nanay I 

project shared some of the objectives of the BIODAMAZ project, but had more funds, 

totaling US$ 773,305 (GEF 2008). Nanay I was active from 2001 to 2004 and focused on 

the purportedly participatory process of categorization of the reserved zone into a 

national reserve, including the devising and implementation of the quota system for 

resource extraction and other sustainable livelihood practices (GEF 2008). 

Among the consulted in the reserve, the main argument of those in favor of the 

protected area relates to the titling of their communities and the emergence of exclusive 

land use rights over their territories. A resident from Granada mentioned: “I think that the 

changes the reserve is bringing will guarantee that there are resources for future 

generations of this community.” Another resident from Granada said that “[the creation 

of the reserve] was very positive. Now people from other communities are not allowed. 

Only residents from [Compostela] continue to steal from us.” Other residents also 

complained that most of the reserve’s poachers come from Compostela because the 

community has insufficient resources to sustain its large population. When asked whether 

it has been fair to deny buffer zone residents the usufruct of resources shared before the 
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reserve’s establishment, most said that residents north of the river “want too much;” 

although buffer zone residents have access to better soils for agriculture in their 

communities, they also want to keep extracting palm thatch and poletimber in reserve 

sections south of the river. 

Few household heads in the reserve expressed indifference (two residents, or 6.9 

percent of reserve respondents). A household head from Alegre declared: “I don’t care 

about the reserve as long as they [the state] let me raise my fowl and maintain my fields.” 

Only a few of the consulted household heads in the reserve said they oppose it (five 

residents, or 17.2 percent of the reserve respondents); they argue that the new policies of 

resource rationing changed their livelihoods substantially. Two of the five opposed to the 

reserve are from Alegre; one of them stated: “Those who established the reserve were not 

clear when they explained the situation to us. Our lives have changed a lot [after the 

reserve’s establishment.]” Still, differences in household opposition patterns grouped by 

community were not found statistically significant within the reserve (Fisher’s exact test, 

p = 0.1223); this reflects the low level of opposition to the reserve among those 

interviewed within the protected area. 

 

HOUSEHOLD INCOME IN THE RESERVE AND BUFFER ZONE 

Household income estimations in this study are restricted to the 

commercialization of products obtained from local resources and agriculture, excluding 

off-farm income and financial help that others provide. On average, commercial reliance 

on agriculture is significantly higher among buffer zone communities (Table 18), which, 

except for Campos, are all located north of the Nanay River, where soils are considered 
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to support a wider variety of agricultural and fallow products with market value. Crops 

and fallow products account for approximately half of the income among those consulted 

in the buffer zone (Table 18). Commercial reliance on palm products and domestic 

animals are significantly higher in the reserve (Table 18), which may be associated with 

better access to palm resources (especially irapay leaves) and the influence of the 

BIODAMAZ and Nanay I projects, which assisted residents in animal raising. Despite 

access restrictions seemingly favoring reserve residents, both regions show similar 

average household reliance on timber products, approximating 40 percent (Table 18). The 

difference in the estimations of average annual household income in the reserve (2007 

US$ 776.46) and buffer zone (2007 US$ 1,149.16) are not statistically significant (t-test; t 

= 1.59, p = 0.1143). 

 

Table 18: Percentage of annual income from local resources by region 

 
T-tests were performed to determine if reserve and buffer zone 

averages are significantly different. Significance levels of t values: * 

0.05; ** 0.01; *** 0.001. 

 

  

Average of percentage 

of income by activity 
Reserve Buffer Zone Difference 

Agriculture 30.61 49.87 -19.26 * 

Fallow fruits 1.25 2.63 -1.38  

Palm products 13.32 1.42 11.9 *** 

Timber products 37.22 38.35 -1.13  

Domestic animals 11.09 3.56 7.53 * 

Fishing 6.47 3.75 2.72  

Hunting 0.04 0.42 -0.38   
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Household-level LPM 

LPM results are shown on Table 19. Coefficients for all statistically significant 

predictors seem to support the hypothesis linking opposition to the reserve with 

household characteristics that influence the capacity to respond to losses of income 

sources or subsistence means related to new resource restrictions. Descriptive statistics 

showed that a lower percentage of reserve household heads opposed the protected area 

(Table 6, Chapter 3). Further, model results provide statistical evidence that residence 

location greatly influences opposition to the reserve: (1) Inclusion in the reserve –as 

opposed to its buffer zone– lowers by nearly 40 percent points the probability of 

opposition to the reserve, if other variables are held constant; (2) an increase of 10 

kilometers in Euclidean distance to Iquitos implies an increase of nearly 16 percent points 

in the probability of opposition to the reserve, if other variables are held constant. The 

difference in Euclidean distance between the closest and the farthest household is nearly 

27 kilometers, which represents a drop of approximately 42 percent points in the 

probability of opposition to the reserve, from the farthest to the closest household. 

Demographic household variables also yielded statistically significant parameters. 

Holding other variables constant, the addition of one person to the household increases 

the probability of opposition to the reserve in nearly nine percent points, but only if the 

person is not part of the labor force. By contrast, a twice larger and contrary effect is 

observed if the person added is part of the labor force, lowering the probability of 

opposing the reserve in nearly 18 percent points. Income-related household variables 

were not found statistically significant. Parameters for household income and income 

diversity have significances of 0.73 and 0.56, respectively. 
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Table 19: LPM results; outcome variable is opposition to reserve’s establishment 

Independent  variables Parameter estimate 

Constant 0.1663  

(0.2292)  

Distance to Iquitos (Euclidean) 0.0155 * 

(0.0063)  

In reserve -0.4056 *** 

(0.1094)  

Household size 0.0862 ** 

(0.0262)  

Labor force -0.1835 *** 

(0.0503)  

Household income 0.0000  

(0.0000)  

Income diversity index 0.1121  

(0.1928)  

Two-tailed test 

R squared = 0.2572 

Significance levels: * 0.05; ** 0.01; *** 0.001 

8 of 102 predicted values (7.84%) fall below zero 

No predicted value is above one. 

 

PERSPECTIVES OF GOVERNMENT OFFICIALS ON LOCAL OPPOSITION TO THE RESERVE  

One official from IIAP and one from INRENA were interviewed about 

conservation and resource use conflicts in the study area. Both officials acknowledged 

that buffer zone communities had traditionally used resources both north and south of the 

Nanay River, but they argued that opposition in the buffer zone is rooted in the tradition 

of “having it all.” One official suggested that local residents in the region have been 

greatly influenced by development initiatives. The Peruvian government has encouraged, 

for many decades, the colonization and resource exploitation of the Amazon (Rodríguez 
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1991; Coomes 1995). IIAP’s official argued that these incentives have locally fomented 

the idea that all resources in the region can be exploited by everybody since resources 

abound and human population is relatively small. IIAP’s official contrasted such 

“mestizo” or western perspective with that of indigenous groups elsewhere in Amazonia, 

who prefer to maintain resource use territories separate, not sharing them with other 

communities. 

IIAP’s official, however, suggested that traditional communities often resist 

conservation initiatives because they uphold “indigenous perspectives on nature,” 

considering it endlessly renewable. There are examples in the Peruvian Amazon that 

support the official’s perspective on the way indigenous groups may manage natural 

resources (Johnson 1989). Both IIAP’s and INRENA’s officials coincided in that it will 

take time for villagers, especially those in the buffer zone, to accept conservation 

initiatives because of their particular idiosyncrasies and tradition of using the reserve 

territories as an open-access space for resource extraction. 

Both officials stated that sooner or later, resource use conflicts would have 

emerged or been exacerbated even without the reserve’s establishment. While some 

villagers in the region might have access to a plentiful nature and endure little 

competition for land and water resources, the officials stated, villagers would soon realize 

that population is increasing in nearby rural settlements, and urbanization is gradually 

encroaching upon them, particularly from the Iquitos-Nauta road region. Despite 

acknowledging resource use conflicts, IIAP’s official considered that the reserve’s 

establishment has been successful. First, this official noted that the quota systems were 

effectively implemented among most of the reserve communities. Also, reserve 
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communities now have well defined boundaries, which have been documented and are in 

the process of legal recognition. The official echoed responses from reserve residents, 

explaining the preexisting problems related to the overlap of extractive territories. In 

addition, IIAP’s official indicated that remedial projects have been considered successful 

both in the reserve and buffer zone, based on project reports prepared for the funding 

agencies. Data from this study, however, can only support such an assertion for the 

Nanay I project. Nearly 43 percent of the households interviewed in the buffer zone 

stated that they refused to participate in the BIODAMAZ project, afraid that doing so 

would presuppose accepting the reserve and its policies. 

 

DISCUSSION 

The Allpahuayo-Mishana National Reserve is an important feature in Iquitos 

regional landscape, meaning different things for different people—and even for non-

human, if one considers its endemic species. The reserve provides education and research 

opportunities for students and researchers from Iquitos and the rest of the world. Iquitos 

population relies on water coming from the Nanay, thus the reserve and other 

conservation efforts in the basin are important for Iquitos residents because of the 

ecosystem services needed from the basin. In addition, by being located so close to 

Iquitos, the reserve provides city dwellers and outsiders with opportunities for ecotourism 

and bird-watching. Finally, because of its biological and ecological distinctiveness, the 

reserve’s varillal habitats require protection (Fine, Mesones, and Coley 2004; Pyhälä, 

Brown, and Adger 2006; Álvarez 2007; Salo and Pyhälä 2007; Álvarez Alonso, Metz, 

and Fine 2013), particularly considering previous history of mining attempts in the basin 
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(Álvarez 2003) proximate urban and rural population pressures, which, for instance, 

resulted in a landfill being located near the protected area, but later being closed (in 2008) 

because of concerns of environmental impacts both in the reserve and Nanay waters 

(Perú21.PE 2008). The current study, however, turns to the local campesino settlements 

affected by the establishment of the reserve. When focus is given to local people’s voices, 

the establishment of the reserve during the first years of the implementation of new 

resource use institutions seems problematic. Attitude towards the reserve among the 

smallholder consulted for this study ranged from enthusiastic support to strong 

opposition. The majority of the interviewed household heads in the reserve supported the 

protected area; having submitted to a quota system and other resource restrictions in 

order to secure exclusive resource use rights and their communities’ titling. Opposition to 

the reserve was considerable in the buffer zone during this research 2006-2007 field 

campaign. Many of the interviewed buffer zone residents suffered involuntary economic 

displacement after the reserve’s establishment, losing access to shared extractive 

territories south of the Nanay River. Because of resource use restrictions, it can be argued 

that reserve residents have also suffered economic displacement, but for the most part this 

displacement was voluntary, a tradeoff to secure legal protection against encroachment. 

This study reveals particular household factors that are associated with attitude 

towards the reserve, as these factors influence the capacity of households to respond to 

losses in income sources and subsistence means. Participatory initiatives and remedial 

measures associated with conservation policies could adopt different strategies when 

considering communities and households with different characteristics. The LPM 

suggests a strong statistically significant association between demographic household 
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variables and the probability of opposition to the reserve. Income-generation potential 

may be higher in households with a larger labor force, a fact that in the region seems to 

lower the probability of opposing the reserve, perhaps because such households can 

better adapt to resource restrictions. Conversely, having more people to feed and for 

whom to care (e.g., children, sick adults, elders) lowers households’ relative capacity to 

generate income and secure subsistence needs, which may make households in the study 

area less accepting of resource restrictions. 

Income diversity was not found statistically significant; still, the index’s 

parameter (Table 19) suggests that households that rely on fewer local resources for 

income generation are more likely to oppose the reserve, which may indicate that 

commercially-specialized households may be less accepting of resource restrictions. 

Surprisingly, household income was not found statistically significant, and its parameter 

shows no effect on the probability of opposition. Perhaps, for households with the same 

income diversity and demographic composition, a lower or higher income could 

indistinctly mean reliance on restricted or unrestricted resources. Also, attitude towards 

the reserve may be associated with (perceived and actual) loss or gain of income in the 

years since the reserve was established rather than a single measure of income for 2006-

2007. Thus, income’s lack of effect on opposition to the reserve may reflect the fact that 

income alone does not capture the process of how income and livelihood strategies have 

changed in a household because of the reserve’s establishment. 

Almost 80 percent of the Nanay riverside population associated with the reserve 

lived in the buffer zone in 2006-2007 (Table 5, Chapter 3), and nearly half of the sampled 

household heads in this area declared they used to regularly extract resources south of the 
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Nanay River before the reserve was created. This group of local people did not benefit 

from the relatively well-funded Nanay I project, which only addressed the interest of 

reserve residents. It seems contradictory that buffer zone residents were excluded from 

this project despite having lost shared extractive territories. It has been reported that 

illegal harvesting in the reserve significantly decreased from 2003 to 2006 (Álvarez, 

Rojas, and Araujo 2007). Still, in 2006 and 2007, buffer zone residents reported 

substantial commercial reliance on timber products (Table 18) that may or may not come 

from forests from which these residents were banned. A few of the consulted households 

in the buffer zone admitted to regularly extracting resources from the reserve and so 

rejecting their legally imposed economic displacement. 

Adverse ecological consequences can emerge even when conservation policies 

are respected within protected areas. Proximity to roads and urban areas seems to favor 

conservation in the study area; the probability of opposing the reserve decreases with 

proximity to Iquitos. Non-opposition to the reserve, however, may occur at the expense 

of increased reliance on agricultural products and forest clearing. Without longitudinal 

data, suggestions that involuntary economic displacement has accentuated land use in the 

buffer zone cannot be confirmed. Still, some buffer zone residents reported that residents 

from neighboring communities started harvesting products from their forests only after 

the reserve’s establishment, suggesting that “leakage” is occurring in sections of the 

buffer zone. Leakage is the migration of land use from one location to another (Ewers 

and Rodrigues 2008; Lambin and Meyfroidt 2011). Even if land use within a protected 

area is controlled, displacement of livelihoods to neighboring areas may expand the area 
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and intensity of land use in the region where the protected area is located (Ewers and 

Rodrigues 2008; Lambin and Meyfroidt 2011). 

This study also raises questions about how local participation has contributed to 

the reserve’s creation and implementation, especially in the context of the political 

dynamics among and within local communities. Most of the consulted reserve residents 

and community leaders coincide in their accounts of resisting voluntary eviction 

proposals and ultimately securing exclusive usufruct rights and community titling, but 

also, in the process, consciously excluding communities north of the Nanay River from 

previously shared territories. By contrast, leaders of most buffer zone communities seem 

to contradict a number of their fellow residents in stating that their communities accept 

and abide by the reserve’s restrictions. Many buffer zone residents insist that they do not 

understand why their community leaders agreed with the reserve’s establishment, 

especially considering that they have always explicitly expressed their strong opposition 

to the reserve’s policies. It must be noted that there have been disputes over shared 

resources in the region even before the reserve’s establishment. Further research could 

evaluate exactly which lands and floodplains were shared, how they were shared, and 

whether buffer zone residents actually used to (or still do) encroach upon the territories of 

particular communities. Still, rather than ameliorating such disputes, the conservation 

initiative seems to have exacerbated them during the reserve’s first years by taking the 

side of select local groups, the majority of which, coincidentally, are among the most 

recently settled in the region. 
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National conservation efforts and invisible local livelihoods 

The establishment of state-sponsored protected areas in socioeconomic spaces 

constitutes a complex process that can cause friction between government authorities and 

local people, and—as this study demonstrates—among locals. Roth (2008) suggests that 

national governments and locals co-produce conservation spaces, as abstract, fixed 

boundaries designed by the state interact and often conflict with changing, complex local 

livelihood spatialities. The current study presents a case in which the Peruvian 

government and select local groups converged in the adoption of fixed conservation 

boundaries in order to exclude other local groups through the restriction of their access to 

previously shared resources. This process, only partially participatory, has ignored 

preexisting practices and informal institutions of resource use. Further, remedial projects 

disproportionally benefited residents of the protected area, so ignoring the disadvantages 

of those involuntarily displaced. The present study provides evidence that it is important 

for conservation initiatives to identify those who will be economically displaced—even 

without eviction—and try to compensate them for the disadvantages they will face if the 

conservation project becomes de facto policy. Borrowing from Agrawal and Redford 

(2009), narrowing displacement to solely signify eviction downplays the plight of those 

who were physically separated from the resources on which they have traditionally 

depended for income generation and subsistence. Perhaps, in part, the Peruvian 

government disregarded the involuntary economic displacement associated with the 

reserve because restricting resource access is not deemed as grave as displacing people 

from their homes. The World Bank has adopted a concept of displacement that includes 

economic displacement without eviction (Cernea 2005); still, GEF funds supported the 

consolidation of a reserve whose establishment generated involuntary economic 
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displacement. Perhaps such displacement was not apparent due to the disconnect between 

community leaders’ discourses and household heads’ opinions in the buffer zone, which 

made a history of livelihood practices invisible to multilateral agencies overseeing the 

design and implementation of the protected area, and even to scholars who published 

about the reserve as an example of successfully combining socioeconomic and 

conservation perspectives (Salo and Pyhälä 2007). 

More recently, accounts of conservation evictions and non-participatory 

conservation initiatives have become less frequent, even if the number of strictly 

protected areas has continued to grow throughout the world (Brockington and Igoe 2010). 

Conservation evictions may be less common in certain regions because governments do 

not enforce legislation, creating “paper parks” where planned evictions are not carried out 

(Brockington and Igoe 2010). More importantly, in certain regions social justice 

discourses and public debates have made it difficult to openly justify projects that imply 

displacement (Brockington and Igoe 2010). The establishment of the Allpahuayo-

Mishana National Reserve seems to represent a case in which involuntary displacement is 

not perceived “externally;” some reasons for this may be that (1) most community leaders 

have not communicated the true frustrations of those individuals and families 

involuntarily displaced; (2) eviction—a more visible form of displacement—did not 

occur among Nanay River communities; and (3) the establishment of a reserve instead of 

a strictly protected area encouraged external perceptions of “local participation.” 

Inquiries with household heads depict a complicated internal narrative, which, in addition 

to involuntary economic displacement, points at other consequences normally attributed 

to top-down conservation initiatives, including both the accentuation of land use in 
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territories immediately adjacent to the reserve (leakage) and the noncompliance of 

resource use restrictions on behalf of some local people. The present study argues for 

participatory conservation initiatives that (1) probe local livelihood dynamics and 

spatialities, (2) formally recognize preexisting resource use institutions and practices, and 

(3) identify local community and household characteristics that may differentially 

influence attitude towards the conservation policies under consideration. Such local 

understanding is needed at multiple levels so that the local groups, government agencies, 

NGOs, and multilateral development agencies involved in the establishment and 

management of protected areas can identify potential or existing adverse consequences of 

conservation policies, including less visible forms of exclusion. 
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Chapter 7: Livelihoods and remoteness in the Nanay River Basin 

INTRODUCTION 

On the economic gradient that characterizes smallholders and peasants, from 

subsistence traditional cultivators to entrepreneurial small-scale farmers, livelihood 

strategies oscillate between combinations of: (1) activities oriented to meet household 

subsistence needs, and (2) production and extraction for or services oriented to markets 

(see Chapter 1) (Redfield 1960; Ellis 2000; Bernstein and Byres 2001). Regional land use 

models suggest that—especially in von Thünian landscapes, and when and where 

transportation costs matter—the influence of a particular urban market becomes weaker 

as rural communities are farther from it (Wiggins and Proctor 2001). Smallholders’ 

activities in remote rural areas, therefore, are assumed to tend to emphasize subsistence 

agriculture and resource extraction, and only resources and surplus that can endure 

relatively high transportation costs and long travel durations are commercialized 

(Wiggins and Proctor 2001). In many cases, profitable resource-extraction enterprises in 

remote areas, especially of high-value items such as sawtimber, require financial capital 

on which smallholders may not count, making them sometimes dependent on external 

agents to profit from such activities (e.g. timber concessionaries), such nonresidents 

acting either as providers of wage labor opportunities or as funding patrons (in 

habilitación systems) (Santos-Granero and Barclay 2000; De la Rosa Tincopa 2009; Salo 

and Toivonen 2009; Montoya 2010; Walker 2012). 

In addition to market forces and transportation costs, smallholder livelihoods in 

remote communities may also be affected by governmental policies and related 

development plans (Bezemer and Headey 2008). As related in Chapter 4, Peruvian 
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agrarian policies have moved from incentivizing smallholder agriculture through easy 

credits for cropping and other farm activities in the 1980s, to attempting, through the 

1990s and into the 2000s, to promote integration to national and global markets through 

unsubsidized credits and by securing land tenure. Scholars have interpreted such trend, as 

observed in other developing regions, as part of development plans that increasingly 

deemphasize incentives for small-scale farming and agriculture (Bezemer and Headey 

2008). Rural-urban migration patterns and a change in the spatial-configuration of food 

production point towards an “urban bias” in development policies affecting rural 

livelihoods and land use (Bezemer and Headey 2008). Such rearranging of the rural-

urban gradient has arguably forced small-scale agriculture ever closer to or directly into 

urban and periurban areas, either because of crop profitability reasons and transportation 

costs, or as rural livelihood legacies or behavioral preferences linked to food production 

for the purpose of household consumption (for subsistence) (Lerner and Eakin 2011). 

Remoteness, however, may present several socioeconomic advantages, both for 

local people and nonresidents. The far end of the rural-urban gradient is usually inhabited 

by relatively small rural populations, and this periphery can be rich in natural resources 

of commercial interest, including highly valued products that are poorly policed 

(McSweeney 2004; Parry et al. 2010a, 2010b). In the Amazon Basin, the relative 

abundance of sawtimber species may draw people to establish residence in remote 

riverine locations (Parry et al. 2010a, 2010b); such resources also attract external agents 

who engage in extractive operations of different sizes (Salo and Toivonen 2009; Parry et 

al. 2010a, 2010b). Particularly in the Peruvian Amazon, a number of other products 

(besides sawtimber) interest external agents in exploiting remote areas, including 
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petroleum and ore (Álvarez 2003; Finer et al. 2008; Postigo and Montoya 2010). 

Interactions between local residents and external agents may prove problematic. Many 

indigenous and traditional peoples reveal a logic for settling relatively far from urban 

markets that is not exclusively linked to the abundance of particular resources of 

commercial interest (Gilmore, Eshbaugh, and Greenberg 2002; Sarkar and Montoya 

2011; Walker 2012; Montoya and Young 2013). Cultural and historical factors, access to 

subsistence resources, and relative independence from the market economy may prove 

more important factors associated with settlement strategies of traditional peoples (Ryan 

2007; Adams et al. 2009). Also, traditional peoples may be interested in dwelling in 

remote locations in order to minimize competition for subsistence resources and land, 

and, therefore, they may be particularly vulnerable to and against the presence of external 

agents who may compromise the quality of their resources and environment (e.g., oil and 

mining operations polluting water) or compete for particular resources (e.g., forest 

concessions). Further, some indigenous groups in the Iquitos region have opposed 

government initiatives planned to increase market accessibility near their territories 

(Young and Gilmore 2012). For instance, the Maijuna people have been active 

participants in the inception and planning of an approved communal reserve that includes 

lands adjacent to their territories where a road has been planned with the purpose of 

connecting the Iquitos region with Brazil (Young and Gilmore 2012). In addition, some 

rural communities may choose conscientiously to isolate themselves from urban areas by 

traveling to them even if not too far from them, as these smallholders deem cities to be 

socio-culturally unpleasant spaces, as related in ethnographic research linked to the 

Urarina in the Iquitos region (Walker 2012). 
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Remoteness may also present significant disadvantages, particularly for the 

“modern” smallholder family—being it indigenous or mestizo. During the interview 

campaign, household heads focused predominantly on three themes when relating the 

drawbacks of residing in remote areas. First, most remote communities do not have 

secondary schools, a fact that seems to be generalized among small communities along 

the various sections of the rural-urban gradient in the Iquitos region (see Chapter 5). 

Remote small communities, in particular, seem to be at a disadvantage in comparison to 

other small communities because they are usually farther from mid-sized and large 

smallholder communities that offer secondary schooling. In some remote riverside 

communities of the Brazilian Amazon, education is considered one of the main reasons 

for rural-urban migration (Parry et al. 2010a), a factor that seems also important in the 

study area, considering that a number of the consulted household heads mentioned that 

they were planning on leaving or had left their communities because of the lack of 

opportunities to further their children’s education. Residents of remote locations also 

often worry about their complicated access to healthcare services and medical attention. 

As with education, the smaller the community, the more limited healthcare services are 

(see Chapter 5). The intermittent availability of public transportation and the high costs 

and long duration linked to travel to larger communities make it difficult for residents of 

remote locations to reach hospitals or healthcare centers in a timely manner, especially 

when medical emergencies occur (Chapter 5). Seeking better access—and accessibility—

to medical attention and education for the entire family may reflect a broader need or 

desire for opportunities and services centralized in larger communities and urban areas. 
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In addition, most of the consulted household heads residing in remote locations of 

the Nanay River Basin related the difficulties linked with being isolated from Iquitos’ 

markets, specifically in the sense that this condition restricts the number of products that 

can be commercialized and necessarily establishes a dependence on river traders and 

middlemen (acopiadores), a commercial relationship that local people often perceive as 

unjust but, as it is later argued in the chapter, allows the consulted smallholders in the 

Upper Nanay to maintain a link with Iquitos’ markets throughout the year. Despite 

pressures to migrate to larger communities or Iquitos because of urban-related services 

and opportunities, many residents of remote communities in the Nanay Basin show 

considerable attachment to the place where they live and its relative remoteness. As 

related in other parts of the Amazon Basin (Parry et al. 2010b), the profits associated 

with sawtimber extraction and trading constitute an important factor to seek residence in 

remote locations. Still, such reason may prove insufficient to remain in these areas in the 

long term (Parry et al. 2010b); this is also the case for a number of families in the Nanay 

Basin. 

In addition to sawtimber exploitation, this study has identified two factors that 

may contribute to local people’s attachment to relatively remote places in the Nanay 

Basin: (1) the presence of large, growing communities midway on the rural-urban 

gradient, which provide alternative markets, wage labor opportunities, health services, 

and education opportunities; and (2) seasonal river variations allowing for greater market 

accessibility during the high-water season while transporting timber in rafts. These two 

characteristics suggest that in certain locations (i.e., near large communities) and times of 
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the year (i.e., during the high-water season) “remoteness” may be diminished as 

market/transportation accessibility increases. 

This chapter starts with a characterization of the rural-urban gradient in the Nanay 

Basin, as it is stratified into three zones following a regional science model (Wiggins and 

Proctor 2001). The original model’s stratification is adjusted based on both the typical 

characteristics that the model relates for each typical zone, and socioeconomic criteria 

deemed relevant to classify remoteness on the rural-urban gradient that is specific to the 

Nanay Basin. The stratification exercise results in three zones, which are contrasted 

through accounts of differentiated livelihood strategies, especially considering how such 

strategies are mediated by household and community interactions with local markets, 

secondary urbanization, middlemen, flooding seasonality, and, more broadly, varying 

market and transportation accessibility. The discussion of results and conclusions in this 

chapter point at illuminating how differential market accessibility influences sections of 

the Nanay Basin in particular, comparing livelihood strategies across the study area, 

including those associated with the Itaya Basin (Chapter 5) and other parts of the Amazon 

(Parry et al. 2010b). 

 

ZONING THE RURAL-URBAN GRADIENT WITHIN THE NANAY BASIN 

This chapter is based on 252 household interviews conducted with household 

heads, residents of 30 smallholder communities of the Nanay Basin. The households 

included in the study account for 22.38 percent of all households in the 30 communities 

visited in this subregion (Appendix 1). This chapter also relies on interviews conducted 
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with community authorities. Four watersheds in the Nanay Basin were visited.32 The 

Nanay River is considered to be subdivided into lower and upper stretches—locally 

termed Bajo Nanay and Alto Nanay, respectively. These stretches are separated at the 

confluence of the Nanay and Pintuyacu rivers (Figure 33). Communities linked to the 

tributaries Pintuyacu and Chambira were also visited. In Figure 33 communities are 

represented with colors and circle sizes that refer respectively to year of settlement and 

population size. Considering the 29 communities visited, nearly half of the population 

(51.20 percent) is concentrated along the Lower Nanay. Still, the two largest smallholder 

communities in the basin—Santa María de Nanay and Diamante Azul—are located along 

the Upper Nanay, roughly midway between Iquitos and Puca Urco, which is the farthest 

community from Iquitos among those visited in the Upper Nanay region (Figure 33).33 

Upper Nanay communities house nearly a third (32.45 percent) of the population of the 

Nanay communities visited, largely because of the populations of Santa María de Nanay 

and Diamante Azul. The Nanay communities included in this study are either part of the 

San Juan or Alto Nanay districts. Santa María de Nanay is the capital the district of Alto 

Nanay, which partially explains its relatively large and dense population. Pintuyacu and 

Chambira communities account respectively for 6.86 and 9.49 percent of the Nanay 

                                                 

32 There is a fifth watershed within the Nanay Basin—that corresponding to the Momón River. This 

subregion was excluded because of logistics issues. 
33 The Upper Nanay community that is farthest from Iquitos, Alvarenga, was not visited for this study 

because the researcher did not have access to transportation means to reach it. The farthest community 

visited in the Upper Nanay was Puca Urco, located approximately 80 km downstream from Alvarenga; 

there are no communities between Puca Urco and Alvarenga. Based on accounts from residents of Puca 

Urco, Alvarenga is an atypical Nanay community in that it houses 10 families that settled in the area 

exclusively to work for a nonresident sawtimber extractor. Still, Alvarenga was recently established as an 

indigenous community (of Iquito ethnicity). If these accounts are true, Alvarenga might be the only 

community in the Nanay Basin in which all residents base their livelihoods on wage labor. 
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communities visited.34 Among these smallholder communities, twelve were established 

before the mid-1940s (between 1904 and 1943); eight of these “older communities” are 

located along the Lower Nanay (Figure 33). 

It is assumed in this study that the spatio-temporal aspects of the relationship 

between smallholders and those who enable them to participate—or facilitate their 

participation—in the market economy may serve to stratify the rural-urban gradient 

around Iquitos. In the particular case of the Nanay Basin, the socioeconomic institutions 

that enable commercial resource extraction seem to differ from habilitación (Chapter 1). 

Consulted residents did not mention habilitación or habilitadores; instead they described 

their relationship with acopiadores,35 who are referred to as middlemen in this study.36 

Reliance on middlemen is considered the basis for stratifying the Nanay Basin into zones 

that denote levels of remoteness (or market accessibility). As illustrated in Chapter 5, 

river traders are not common in the Lower Nanay or within the Itaya Basin, but can be 

found in more remote riverside areas of Loreto (Salonen et al. 2011). For instance, even 

in the areas where the farthest Itaya communities are located, smallholders still incur in 

transportation costs to make sure they reach the buyers with the fairer and higher prices 

(Chapter 5). This is possible in the Itaya region—and also along the Iquitos-Nauta Road 

and the Lower Nanay—because of the relative high market and transportation 

accessibility throughout the rural-urban gradient in those sections of the study area. 

                                                 

34 Household data were not collected in three of the smallholder communities in the region. In the Upper 

Nanay, Alvarenga was not visited, and another community (with six households) was not revisited after it 

was found empty of adults upon a first visit. A community associated with both the Pintuyacu and the 

Lower Nanay was not visited for logistics reasons. Household data from all other communities upstream 

from Tarapoto (the closest community to Iquitos portrayed in Figure 33) were collected. 
35 “Merchant” or “broker.” From acopiar, to stock up. 
36 The term middlemen is employed to refer to both the men and women who are intermediaries. 



 

 

224 

 

Figure 33: Year of establishment and population of visited communities in the Nanay 

Basin 

Thus, the spatial patterns of the livelihood strategies along the Itaya are primarily 

explained by environmental and socioeconomic characteristics, and only secondarily by 
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accessibility issues. In the Itaya region, smallholders can reach the markets in Iquitos and 

Nauta relatively fast thanks to access to both the Iquitos-Nauta Road and the Itaya River; 

transportation costs do not prevent the commercialization of surplus, including surplus 

with relatively low market prices. For the Itaya resident, middlemen mainly exist at the 

markets to which they have access (i.e., Nauta, Iquitos, and the Itaya Bridge); middlemen 

at the markets do not function as habilitadores, they are solely buyers and resellers, 

strictly middlemen. In the Itaya region, debt contraction may exist, but it seems to be 

either short-term (e.g., during product transportation) or through credits that the Iquitos 

bank Mi Banco provides. In the Nanay Basin, however, there is a distance threshold—in 

terms of distance from Iquitos—beyond which smallholders are unlikely to bear the 

freight costs and travel time associated with the transportation to Iquitos of most low-

value products, a situation that changes during the high-water season, as related later in 

the chapter. 

This threshold appears to be marked by the confluence between the Pintuyacu and 

the Nanay, stratifying the Nanay rural-urban gradient into three sections, following also 

Wiggins and Proctor’s (2001) zoning of the rural-urban gradient: (1) the periurban areas, 

including the Lower Nanay section that is immediately adjacent to Iquitos;37 (2) the 

middle countryside, including the rest of the Lower Nanay; and (3) remote areas, 

including the Upper Nanay, Pintuyacu, and Chambira regions. Only communities 

associated with the second half of the Lower Nanay are considered part of the middle 

                                                 

37 Most of this area was not sampled in this study because if corresponds to communities that are 

functionally urban, with very few smallholders left. A community in this area that is still predominantly 

rural, Ninarrumi, is classed in this study as an Iquitos-Nauta Road community because its residents use 

almost exclusively the road to transport their products to the markets. 
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countryside because among most of the other communities, there is some level of reliance 

on middlemen. In order to test for the effect of distance, the remote zone is subdivided 

into (1) proximate and (2) far. The final zoning for the Nanay Basin includes: (1) the 

middle countryside (between 5 and 40 km from Iquitos), with the second stretch of the 

Lower Nanay; (2) remote area I, with the first stretches of the Pintuyacu and the Upper 

Nanay (between 40 and 60 km from Iquitos); and (3) remote area II, with the second 

stretches of the Pintuyacu and the Upper Nanay, and the Chambira (beyond 60 km form 

Iquitos). 

 

 

Figure 34: Schematic of rural zones in the Nanay Basin 
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A comparison of the number of commercial transactions at the household level 

that involved local middlemen in these zones suggests a growing reliance on middlemen 

as distance from Iquitos increases (Figure 35). If household commercial transactions are 

separated by season (low versus high water seasons), selling to local middlemen in zones 

2 and 3 significantly decreases during the high water season. Although the diversity of 

income sources (from farm and resource extraction activities) decreases as remoteness 

increases in the Nanay Basin (Figures 36 and 37), certain opportunities in remote areas—

on average—compensate for the disadvantages that geographic isolation presents for 

rural income generation. If income is considered as a measure of comparison between the 

zones, the difference between the averages of household income (from farm and resource 

extraction activities) by zone is not statistically significant, approximating the average for 

the entire Nanay Basin, 2007 US$ 1015.46 (annual household income), which, 

surprisingly, is considerably lower than the average estimated for Itaya riverside 

residents, which surpasses 2007 US$ 1800 due to specialization on sugarcane liquor 

production (Chapter 5). 
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Figure 35: Commercial reliance on middlemen (forest products) 

 

 

Figure 36: Income source diversity (farm and resource extraction) by Zone 
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Figure 37: Income source diversity (agricultural products) by Zone. 
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rather than maintain a relationship based on debt. Because of the relative remoteness of 

these communities and the relatively high colectivo boat fare, it is difficult for villagers to 

go regularly to Iquitos in order to buy household items like food articles that are not 

locally produced (e.g., salt, sugar, cooking oil), school materials, kerosene, soap, 

batteries, and peque peque engine fuel, among other products that are needed routinely in 

the household. Middlemen buy these household items in Iquitos—usually at Belén’s 

Market—and resell them in Nanay communities located in zones 2 and 3.38 

The most common transaction between the consulted household heads and 

middlemen involves exchanging irapay thatch panels for such household items. The most 

common types of irapay thatch panels produced in the region are classed by length, 2.5 

and 3 meter panels. Most households make 3 meter panels; production of thatch panels 

normally involves (unpaid) extra-household help obtained from mingas or mañaneos (see 

Chapter 2). Middlemen assign a price for “buying” the thatch panels, on average 2007 

US$ 19,80 for one hundred 3 meter panels, and acquire them in exchange for household 

items, which are marked with prices that are higher than those found in Iquitos. In this 

manner, villagers employ thatch panels as a kind of currency to buy household items 

from middlemen. By setting prices for both the thatch panels and household items, the 

middlemen make what local people consider a “triple profit.” This triple profit is not 

quantified in the present study for all the household items involved in the trade. The 

majority of the household heads consulted (in zones 2 and 3) reported or recognized the 

“triple profit” that middlemen generate in such transactions. “Profit 1” is obtained from 

                                                 

38 Villagers from zones 0 and 1 regularly go to Iquitos and buy household items personally in Iquitos 

markets, especially at Belén’s Market. 
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buying household items in large volumes (or in bulk) and reselling them individually (or 

parceled, divided into parts) at higher per unit (or per mass or volume) prices. “Profit 2” 

is obtained by setting (household items’) per unit prices even higher than those 

established for individual sale in Iquitos markets. Finally, “profit 3” is obtained by 

reselling thatch panels in Iquitos, where prices for 100 thatch 3-m panels reach at least 

2007 US$ 26.01 on average. 

Middlemen in the Upper Nanay and Pintuyacu-Chambira regions are part of an 

oligopsony in which only a few middlemen control the local buying of smallholder 

products, especially during the low-water season. In fact, in the Upper Nanay stretch of 

Zone 3, there is only one buyer of smallholder products, constituting a monopsony. The 

same middleman and another control trading in the Upper Nanay stretch of Zone 2. Both 

zones (2 and 3) in their Pintuyacu-Chambira stretch are, in turn, controlled by a larger 

number of middlemen, who are usually residents of the communities where they do most 

of their trading. Consulted smallholders39 mentioned that the two Upper Nanay 

middlemen are originally from the region, and that now they have dual residence, both in 

Santa María de Nanay and Iquitos. 

On occasion, it may happen that middlemen provide household items in advance 

of a promised volume of thatch panels; however, the most common case still is the 

simultaneous exchange of thatch panels for household items. Labeling these 

entrepreneurs as “middlemen” may be restrictive considering that they also organize 

extractive operations (particularly for timber products and irapay leaves), resell 

household items, and provide transportation (for passengers and smallholder products) 

                                                 

39 Unfortunately, most middlemen could not be interviewed for this study because of logistic reasons. 
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from and to Iquitos. Upper Nanay middlemen fund certain extractive operations, 

especially for sawtimber, poletimber, and palm leaf extraction. These operations are 

different from habilitación because the residents that participate in them are regarded as 

temporary wage laborers and are not indebted at any point in the process. Also, in this 

instance, payment to smallholders is made with money, not in exchange for household 

items. Many smallholders, however, engage in their own sawtimber extraction 

operations, also employing local individuals (usually neighbors and friends) as wage 

laborers. Smallholder sawtimber extraction is detailed in the following section. 

It could be argued that the “thatch for household items” exchange possesses a 

certain resemblance with habilitación in the sense that smallholders and middlemen 

maintain interdependence based on local people’s implicit commitment to produce a 

specific commodity for someone who could be regarded as a boss controlling the 

production of a particular product. During the low-water season, this boss exerts his or 

her power by demanding a specific product as the only option (other than cash) to obtain 

household items smallholders would not be able to obtain elsewhere because of their 

relative isolation. Still, the relationship between smallholders and middlemen is 

fundamentally one of trading, particularly because of the lack of contracts and credits. 

Considering smallholder-middlemen rather than habilitación relationships, the 

commercialization of smallholder products can be theorized within the framework of 

transportation accessibility models. Smallholders cannot take surplus of low-value 

products directly to the markets because of relatively high transportation costs (freight 

and passenger tickets). However, the presence of river traders and middlemen willing to 

buy low-value products provides trading opportunities for the smallholder—even if the 
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prices that local middlemen offer are below those offered in the urban markets. In 

addition, surplus or resources of high market value justify incurring in transportation 

costs, and are likely to be taken to urban markets in order to obtain fairer and higher price 

offers for smallholder products. The scheme in Figure 38 illustrates a first chain-

commodity scheme of how a resource may be commercialized in remote rural 

communities. 

 

 

Figure 38: Smallholder remote resources and middlemen 

 

Middlemen are classed as local or urban in Figure 38 because, in the Iquitos 

region, smallholders almost always sell their products to middlemen, even when they 
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reach the markets in Iquitos (see Chapter 5); urban middlemen pay significantly higher 

prices for smallholder products because they do not need to transport the products for 

long distances. By contrast, middlemen who come to remote communities to buy 

products and resell them in Iquitos—called here local middlemen—pay lower prices for 

smallholder products because they have to compensate for transportation costs. 

 

SEASONALITY AND LOW- AND HIGH-VALUE PRODUCTS 

The commercialization form of certain products does not usually change 

significantly throughout the year, particularly considering to whom and where these 

products are sold. Therefore, the commercialization scheme in Figure 38 may be 

applicable at any given moment when considering such products. For instance, raya tigre 

(tiger ray) (Potamotrygon sp.) is an export aquarium species of importance in Iquitos 

markets (Moreau and Coomes 2008). Rayas tigre are found in the Nanay Basin; being a 

rayero (ray catcher) was reported as a livelihood specialization by several of the 

consulted smallholders in the Upper Nanay. Raya tigre is always sold directly to urban 

middlemen (in Iquitos) because of its high price; Iquitos’ middlemen pay on average 

2007 US$ 165 per unit. The transportation of rays to Iquitos is not conditioned by varying 

river levels, even if the number of rays that can be caught may vary seasonally and inter-

annually. In another example, persons with peque peque boats and the livelihood 

resources necessary to accumulate relatively large volumes of low-value products that are 
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not perishable (e.g., fariña, thatch panels, firewood, poletimber) may take such products 

to urban markets at any moment.40 

By contrast, there are products that can only (or more easily) be transported 

during the high-water season. In the Nanay Basin, river seasonality seems to highly affect 

market accessibility because of three significant reasons. First, seasonal waterways link 

communities to major streams (i.e., the Nanay, Chambira, and Pintuyacu rivers), which 

allows larger volumes of products—whose production and gathering is centralized in the 

community—to be taken to Iquitos when flooding fill these waterways; in this case, 

transportation from the communities’ casco urbano to the major river is facilitated by 

canoe or peque peque, while during other times of the year, products need to be taken to 

major rivers by foot. 

Second, transportation of one of the most important high-value products in the 

region, sawtimber, is also greatly facilitated by the filling up of seasonal waterways, 

linking lumber roads and extraction camps with major rivers; in this case, transportation 

from timber extraction locations—often relatively far from the casco urbano or even 

outside communities’ territories—to major rivers is not only facilitated but made 

possible, considering most smallholders would not have the livelihood resources to 

transport timber in other ways (e.g., with machinery and tractors).  Third, the assemblage 

of logs into rafts results in a transportation mean that has the capacity of carrying 

relatively high volumes of low-value products to Iquitos. Therefore, for many of the 

                                                 

40 The ports to which these products are brought vary in relation to the filling up of seasonal waterways. In 

general, during the low- and low-to-high-water seasons, smallholders transport products to the ports of 

Santa Clara or Rumo Cocha, while during the high- and high-to-low-water season, they go to the port of 

Morona Cocha. 
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consulted household heads in the study area, especially those who exploit sawtimber, 

accessibility to markets significantly increases in the high-water season. In preparation, 

many of the consulted smallholders start accumulating low-value products just before the 

high-water season, ceasing to trade such products with local middlemen or neighbors, so 

that these products can be brought to Iquitos in the rafts. Among those consulted, a 

number of smallholders who are dedicated to sawtimber make up to three timber-related 

trips (remesas) every year (all during the high-water season) to take timber in rafts to 

Iquitos, almost always also transporting low-value products to Iquitos, particularly thatch 

panels, poletimber, fish, and some agricultural products. 

Figure 39 illustrates how accessibility complicates the relationships among 

smallholder remote resources, middlemen, and markets in zones 2 and 3 of the Nanay 

Basin. The model in Figure 38 is limiting for the remote areas in the Nanay Basin 

because it does not consider how products are differently commercialized throughout the 

year and its seasons. Often, operations extraction and transportation of sawtimber involve 

the association of a few households—whose household heads tend to be relatives—in 

order to join their labor forces to engage in sawtimber extraction operations. Also, the 

household heads organizing the sawtimber operation often hire extra-family labor from 

their community or neighboring communities, which provide additional wage labor 

opportunities. Villagers who are hired in such operations usually travel with the 

organizers of the operation as they go to Iquitos; once the organizers are paid for the 

timber, they pay the laborers they hired. Laborers were reported to be paid between 2007 

US$ 3.3 and 6.6 per day of work. 
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Figure 39: Smallholder remote resources and middlemen 

 

Among those consulted in zones 2 and 3 from the Nanay Basin, the factors that 

allow for a household or group of households to engage in the extraction of high-value 

products (e.g., sawtimber extraction) are primarily linked to access to labor and kinship, 

and not the access to credit or the relationship with external agents such as habilitadores 

or middlemen. Throughout the year, smallholders harvest high value timber species, both 

in areas within their communities’ jurisdiction, and in vacant lands that are relatively 

close to their communities, locally termed as terrenos libres (free lands).41 In the high 

water season, seasonal waterways allow smallholders to move logs from extracting areas 

to the main river, on which, in rafts, they transport the timber and other smallholder 

                                                 

41 Some of the “vacant lands” used by smallholders and external agents for logging may be part of recently 

granted forest concessions and a regional protected area recently established, Área de Conservación 

Regional Nanay-Mazán-Arabela (Regional Conservation Area Nanay-Mazán-Arabela). 

Market value Accessibility

Low

Low

Barter

Local 
middlemen

High

Urban 
middlemen

High

Low

High

Remote 
resource



 

 

238 

products to middlemen in Iquitos. Sawtimber extracted within community territories and 

vacant lands reach Iquitos with the same community logging permit, labeling the origin 

of the timber as that of a particular remote community in the Nanay Basin. In addition, 

authorities of remote communities in the Nanay Basin, especially in the Pintuyacu and 

Chambira rivers, sell their logging community permits to external agents that come from 

Iquitos to engage in logging operations. Most of the sawtimber extracted in this manner 

does not come from communities’ territories, but from vacant lands upriver; the timber 

reaches Iquitos as if it had been extracted legally within particular remote communities. 

 

LIVELIHOOD ADVANTAGES OF REMOTE COMMUNITIES 

Remote areas in the basin are also rich in irapay palms (Lepidocaryum 

tessmannii), whose leaves are used as thatch, and pole timber, used as structural support 

for rustic houses; both products have a constant demand in Iquitos. The production of 

irapay thatch and the extraction of pole timber allow remote smallholders to obtain 

household items through a barter-like system in which these products are exchanged for 

household items that middlemen bring from Iquitos. This exchange may seem unfair 

because middlemen’s various profit, as described previously. Still, it would be difficult 

for remote smallholders to regularly visit Iquitos to purchase the household items and 

working tools they need every month, particularly outside the high water season. In this 

manner, local middlemen play an important role in remote communities, somehow 

connecting remote households with urban markets, especially during the times of the year 

when accessibility to Iquitos is minimal, or regarding particular household that lack 

access to transportation means. 
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Although communities closer to Iquitos (in Zone 1) do not need to rely on local 

middlemen and can sell directly to urban middlemen, they do not seem to have a higher 

annual income (on average, per household) than those located in remote rural areas in the 

basin. Communities closer to Iquitos are able to sell more agricultural products, both in 

terms of volume and variety. They also engage in the extraction and production of other 

forest products (such as firewood and charcoal), but, in comparison to remote 

communities, they are not as close to forestlands with high densities of sawtimber 

resources. In addition, there have been complex livelihood conflicts associated with the 

creation and implementation of the Allpahuayo-Mishana National Reserve, as narrated in 

Chapter 6. 

The case of the Nanay Basin communities seems to agree with traditional rural-

urban models in that the diversity of income sources decreases with increasing distance to 

urban markets (Wiggins and Proctor 2001). However, the conceptualization of a peasant 

or smallholder being increasingly less integrated to urban markets (and more of a 

traditional subsistence cultivator) as distance of their household to such markets 

increases, does not completely agree with the findings in this chapter. A distance 

threshold in which smallholder’s reliance on urban markets significantly decreases was 

not found in this study, which considerers all of the farthest communities in the Nanay 

Basin. Communities along the rural-urban gradient are not that different, and they all 

have typical subsistence economies that are somehow monetized. 
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TRANSITIONING TO MIDDLEMEN 

To conclude the present chapter, a case study is presented in order to illustrate 

smallholder social mobility and the creation of multisited households in the Iquitos 

region. Unlike the cases related to cane liquor specialization in the Itaya region and 

sawtimber specialists in the Upper Nanay Basin, other smallholders accumulate wealth 

by acting as middlemen and traders. For instance, in the lower stretch of the Pintuyacu 

River, smallholders may take their products to the confluence between the Pintuyacu and 

the Nanay in order to sell them to Upper Nanay middlemen, or to transport their products 

to Iquitos in these middlemen’s boats. However, there was a lack of dominant middlemen 

and river traders entering the Pintuyacu-Chambira region, at least when fieldwork for this 

research was conducted. Unlike the two middlemen dominating trading in the Upper 

Nanay region, middlemen in the Pintuyacu-Chambira region are usually local residents, 

and they own relatively small boats (peque peques) with which they conduct their trading 

in the region. From interview responses, it was possible to identify who in each 

community was a middleman—for the most, a small-volume trader. Some of the smaller 

communities did not have resident middlemen, but there were usually between one and 

three middlemen local residents in all of the medium and larger communities of region.  

The services of one such a small-volume local middleman were employed to 

travel along the Pintuyacu and Chambira during fieldwork for the present study. Don 

Pedro (pseudonym) is a resident of the Iquito indigenous community of San Antonio 

(Pintuyacu River). At the time fieldwork for this research took place, Don Pedro’s family 

was in the process of establishing a second home; he and his wife, Doña Erica 

(pseudonym), had already selected and were in the process of buying a plot in a periurban 

area near Iquitos, with access to the Iquitos-Nauta Road, while still residing in San 
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Antonio. Don Pedro and Doña Erica have two young children, a boy and a girl. Both Don 

Pedro and Doña Erica contribute to the household income, which comes both from 

trading and resource extraction, and minimally from agriculture. Unlike many in San 

Antonio, Don Pedro and Doña Erica’s family relies only secondarily on the production of 

irapay leaf thatch panels; with their imminent move to greater Iquitos, they intend to 

dedicate ever less time to the production of thatch panels. Don Pedro, who identifies as a 

member of the Iquito ethnicity, also engages in the extraction of pole timber, and, 

variably, in the seasonal extraction of sawtimber. Trading, however, is the family’s main 

source of income. The family exercises trading in two ways. First, Doña Erica, with the 

help of the rest of the family, is in charge of an almacén (small convenience store) where 

she sells household items, including foods and beverages, which she and Don Pedro buy 

regularly in Iquitos. These household items are not produced in the village and some of 

them are deemed necessary for daily life, including kerosene for lamps, batteries for 

flashlights, salt, cooking oil, condiments, sugar, wheat flour, rice, beans, sodas, sugarcane 

liquor, and beer, among other items. Villagers usually obtain these products in Iquitos, 

particularly when they travel to the city to sell products to middlemen. San Antonio, 

however, can be considered a relatively remote community, especially because 

transportation to and from Iquitos is limited. Thus, few villagers have the means—

financial capital and/or a peque peque—to visit Iquitos with frequency. In this way, San 

Antonio villagers depend on middlemen and river traders to sell their products and buy 

household items. As expected, Doña Erica resells such items at a higher price than that 

obtained in Iquitos. It could be considered that there is a double to triple profit in Doña 

Erica’s almacén’s transactions, as there is in the transactions carried out by river traders, 
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middlemen, and owners of almacenes in small communities, particularly in those 

communities farther from Iquitos. Doña Erica and Don Pedro’s almacén is one of the few 

in San Antonio, and it is run in the front part of the family’s four-environment home. 

Rare in similar-sized communities and even in San Antonio, their home and convenience 

store has (non-elevated) cement floors, and in the back, there is a kitchen and separate 

bedrooms for the children and the parents. Their San Antonio home also has a latrine-

bathroom. These are all signs of relative wealth, being that the average house in the 

region has only 1-2 rooms, including the kitchen area, and that cement is rarely used for 

flooring. Further, they are one of the very few among those  consulted for this study with 

a gas stove in addition to the more common firewood grill normally used for cooking in 

the region. 

Don Pedro is in charge of the second form of trading that provides income to the 

family. Don Pedro makes relatively frequent trips to Iquitos with his medium sized peque 

peque (Figure 40), bringing products—household items—to the communities along the 

Pintuyacu River, particularly those communities between the Pintuyacu’s confluence 

with the Nanay River and San Antonio. In Iquitos Don Pedro buys products to supply his 

and Doña Erica’s almacén, buying also specific items that are ordered as Don Pedro 

travels from San Antonio to Iquitos, stopping along the way to take specific orders. In 

addition, Don Pedro takes pasajeros (passengers) during such trips, from the Pintuyacu 

communities to Iquitos, and back, charging a fare to villagers who simply need 

transportation, or sharing fuel costs, if transporting a business partner with whom Don 

Pedro is moving products to sell in Iquitos. 
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Figure 40: Don Pedro’s boat on the Pintuyacu River. Field assistant Jimmy Layche is at 

the proa. 

Trips to Iquitos are not done regularly during the summer or low-water season; 

this is reversed in the winter or high-water season, when there is a bi-monthly to weekly 

frequency of Don Pedro’s trips to Iquitos with his peque peque. During the winter, the 

port of Morona Cocha is reachable by water thanks to the seasonal flooding of waterways 

that connect the Nanay River with the seasonal lake Morona (Morona Cocha). The 

markets at Morona Cocha are among the most important in Iquitos for poletimber and 

irapay thatch panels, products that predominantly come from the Nanay region. Thus, 

because of such seasonal advantage, the trading of these products intensifies during the 

winter, even if they are also commercialized during the other seasons. 
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Currently, Don Pedro and Doña Erica’s household relies on a combination of 

trading and extracting activities. However, their intent is to move to mostly trading and 

transporting, and take the children to Iquitos so they can have a better education, even if 

this new education in the city may distance them from learning the Iquito language. Don 

Pedro and Doña Erica speak some words of the Iquito language and have some 

understanding of it, especially Don Pedro, but they are far from being fluent Iquito 

speakers. Both culturally and socioeconomically, they intend to keep close contact with 

San Antonio, maintaining their house in the village, and possibly spending off-school 

time there as a family, while Don Pedro would be spending significant time there because 

of his trading activities. Doña Erica, on the other hand, would be mostly in Iquitos, taking 

care of their children, and helping Don Pedro with business as required. Both Doña Erica 

and Don Pedro expressed pride in being part of the San Antonio community, particularly 

because this is of the two officially recognized Iquito communities in the Nanay Basin. 

They showed knowledge of San Antonio’s history and highly appreciated initiatives to 

preserve the Iquito language and culture. Still, they do not perceive their association with 

the Iquito indigenous group as a constraint to economic advancement. While preserving 

their rural home, Erica and Pedro wish to be smallholders no more. 
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Chapter 8: Conclusions 

This dissertation has explored access and accessibility influences on smallholder 

livelihoods in a section of the Iquitos region in the Peruvian Amazon. In doing so, the 

present research has engaged with characterizations of (1) “smallholders” as rural agents 

intimately linked to (rural and urban) regional markets; (2) smallholder’s income 

generation strategies (in lieu of livelihood strategies); and (3) physical and political 

economic dimensions of accessibility to natural resources and regional markets, 

represented as the dynamic rural-urban interfaces of the Iquitos region. This dissertation’s 

results have uncovered patterns and processes of smallholder income diversification and 

specialization within the study region; findings add to smallholder studies specific to the 

Iquitos region, the Amazon Basin, and other developing and urbanizing tropical regions. 

The following sections of this chapter summarize the main findings of the 

dissertation and discuss how these results may contribute to relevant theoretical 

frameworks and inform policy-relevant discussions, in addition to pointing towards 

broader research themes as they emerge from the specific results of the present study. 

Findings are discussed in terms of their contributions to three theoretical binaries 

pertinent to smallholder studies: (1) accessibility and access to natural resources and 

markets; (2) rural and urban socioeconomic classifications and relations; and (3) 

biodiversity conservation and smallholder livelihood perspectives on regional 

development. The chapter concludes with broader reflections on smallholder 

specialization processes as influenced by issues of accessibility and access to resources 

and markets. Combinations of qualitative and quantitative methods (Chapter 3) were 
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applied in order to explore research questions and, more specifically, test particular 

hypotheses (Chapter 1, Table 20). 

 

Table 20: Study’s hypotheses and findings 

Chapter Hypothesis Finding 

Chapter 4 

1. A decrease in smallholder access to government financing of farm 

activities will result in a decrease in cultivated area in the Iquitos 

region despite continuing urban population growth in the region. 

Verified 

2. Rural areas closer to roads will experience higher deforestation 

rates than riverside areas. 
Rejected 

Chapter 5 

3. Access to the Iquitos-Nauta Road increases Itaya residents’ access 

to Iquitos’ markets in two ways: (a) directly, by increasing 

accessibility, and; (b) indirectly, by providing access to additional 

regional markets, including markets differently positioned in 

Iquitos, and other regional markets linked to the road. 

3.a. Verified 

3.b. Verified 

4. Itaya residents’ advantages in terms of accessibility and access to 

several regional markets allow for land use intensification and 

income specialization in ways that do not follow monocentric 

conceptualizations of the Iquitos region. 

Verified 

Chapter 6 

5. The establishment of the protected area has generated displacement 

despite the application of a protection category that allows human 

use (i.e., national reserve) and claims of an inclusive, participatory 

political process during the planning and establishment of the area. 

Verified 

6. Local attitude towards the protected area varies according to 

particular household and community characteristics—that include 

accessibility to Iquitos and natural resources—in conjunction with 

inclusion in or exclusion from the protected area. 

Verified 

7. Resource use rights changes brought by the new conservation 

policies (implemented in 2004) have created socioeconomic 

conflicts in the first years of the protected area’s establishment, 

particularly among those locals more specialized in terms of 

livelihood strategies. 

Verified  

Chapter 7 

8. Nanay riverside communities located further from Iquitos are 

characterized by greater reliance on river traders and middlemen in 

order to commercialize their products. 

Verified 

9. These communities are also less diverse in terms of income sources, 

presenting also lower annual income on average. 
Rejected 
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This dissertation draws from analyses performed on remotely sensed data 

(Chapter 4) and on data from semistructured interviews with household heads, 

community leaders, and NGO and government agencies officers (Chapters 5, 6, and 7).  

In this manner, perspectives on accessibility/access at different scales were collected, 

with an emphasis on relating and analyzing local people’s experiences. Table 20 lists all 

of the study’s hypotheses (as related in Chapter 1) and specifies whether they were 

verified or rejected. While most of these hypotheses were verified, each results chapter 

(Chapters 4 through 7) reveals nuances and unexpected results developed through the 

exploration of such hypotheses. The following sections provide more details on how such 

inquires may contribute to smallholder studies and in some cases challenge prevalent 

accessibility-rural livelihoods narratives. 

 

ACCESSIBILITY AND ACCESS 

This dissertation provides a number of examples that illustrate how local 

perspectives on accessibility are embedded in cross-scalar interactions linked to 

environmental, political-economic, and institutional (temporal and spatial) patterns and 

processes. Thus, in order to account for the dynamism of local accessibility perspectives 

in the Iquitos region and other developing tropical areas, this study proposes that some 

concepts and ideas normally relegated to “access” and “property rights” research 

frameworks (Schlager and Ostrom 1992; Ribot and Peluso 2003) be incorporated into 

broader conceptualizations of “accessibility” (Ingram 1971), and vice versa. Much 

discussion has focused on refining and redefining accessibility in order to capture more 

realistic distance measures in LUCC studies (e.g., Euclidian versus network distances), or 
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on incorporating friction in addition to (or in conjunction with) distance measures based 

on multiple factors affecting travel duration and costs, such as differential access to 

transportation means, transportation routes, and terrain characteristics such as slope and 

surface roughness (Nagendra, Southworth, and Tucker 2003; Verburg, Overmars, and 

Witte 2004; Salonen et al. 2011). 

The current research, however, suggests instead that accessibility as represented 

in smallholder socioeconomic studies merits a revision that takes a closer look at 

institutions and other structures influencing local perspectives on and realities of 

accessibility, which, beyond geographic location, may be influenced by household 

characteristics (and possibly even intra-household factors), and non-spatial and/or 

spatially complex factors. Network distance, friction measures, and environmental 

variability untangle rural-urban landscapes in ways that direct von Thünian 

conceptualizations cannot, particularly by complicating assumptions of isotropic 

transportation surfaces and similar environmental conditions for the occurrence of any 

given land use. However, it seems that beyond accounting for river networks, availability 

and costs of transportation, and volume capacities for the transportation of smallholder 

products, studies focused on the northeastern Peruvian Amazon—and perhaps other 

developing tropical regions—do not challenge the rigid spatial relationships assumed 

between rural producers and urban markets (e.g., Verburg, Overmars, and Witte 2004; 

Vuori 2009; Salonen et al. 2011). 

Ideas related to geographically fixed markets may still resonate with assumptions 

of the “isolated state” described in von Thünen’s model, especially in regions presenting 

urban primacy like many city regions in developing tropical areas. Land use models have 
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moved from isolated states to incorporate the influence of other markets, by considering 

both geographically proximate secondary markets and global or regional markets or 

financial relations that are geographically distant but political-economically or socially 

connected and influential, both in land use modeling and in cultural and political ecology 

studies related to livelihoods and development (Grossman 1993; Tobler 1993; 

Bebbington 1999; Bury 2008; Fischer 2011). 

In reference to updating von Thünian representations of the rural-urban 

socioeconomic relations, the present research adds to accessibility conceptualizations of 

developing and urbanizing tropical landscapes by exploring a number of factors that 

complicate fixed market perspectives and monocentric conceptualizations of the Iquitos 

region. First, this research highlights the actual and potential relevance of secondary 

markets for the consulted Itaya riverside residents, particularly considering markets in the 

community of Cahuide, where the Iquitos-Nauta Road intersects the Itaya, and the town 

of Nauta, only accessible thanks to the establishment of the road (Figure 41, Chapter 5). 

Second, even when markets for smallholders are considered to be centralized in Iquitos, 

the way in which the city’s markets allow for the redistribution of smallholder products to 

other rural sectors of the Iquitos region (Chapter 5) adds complexity and nuance to 

narratives of smallholder commercialization strategies in the Amazon region. 

Socioeconomic Amazon studies tend to discuss smallholder markets associated with local 

urban or extra-Amazon national and international consumers (e.g., timber, fruits, and 

aquarium fish markets) rather than demands generated by other rural consumers within 

particular city regions. 
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Figure 41: Visited Itaya communities and the Iquitos-Nauta Road 

 

The elucidation of this rural-to-rural market integration via urban markets may 

have important repercussions on smallholder livelihood strategies, particularly as 

smallholders continue to integrate into the market economy and as more smallholder 
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products with rural-regional appeal emerge. To the investigator’s knowledge, such sort of 

market integration has not been articulated in the Amazonian smallholder literature. Perz 

and others (2013) relate conditions for the smallholder integration with secondary 

markets, but do not address its significance for enhancing or allowing for rural-to-rural 

commodity networks. Coomes (2010) addresses complex networks for the exchange of 

crop reproductive materials and related knowledge, networks that involve rural-to-rural 

integration within the Iquitos region, but he does not engage with regional-scale 

commercialization occurring in this manner. Smallholder items specifically produced or 

collected for other smallholders for both barter and commercial exchanges have been 

reported in other rural regions of Latin America, such as the case of earlier (rural-to-

rural) markets for quinoa in Bolivia, before the grain became an urban and global staple 

(Cáceres, Carimentrand, and Wilkinson 2007). 

Sugarcane liquor commercialization, however, seems to surpass any other 

commercial activity in terms of wealth accumulation possibilities among those consulted 

in the Iquitos region. It is novel that the wealthiest smallholders in this Amazon 

urbanizing area seem to largely rely on local-regional (internal) rural demands for the 

commercialization of their most economically important product. 

Accessibility to markets is also manifested in dynamic ways in the Iquitos region 

when the mobile markets of middlemen are taken into account. Chapter 5 relates how 

external agents (irapay leaf extractors and sawtimber loggers) provide marketing 

opportunities for smallholders who have crops and poultry. Chapter 7 reports on the role 

of middlemen in connecting smallholders to distant markets by bringing household items 

from Iquitos to remote Nanay Basin communities during low water seasons (in exchange 
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for irapay leaf thatch panels). Further, Chapter 7 also relates how flooding seasonality 

facilitates travel to markets and natural resources of high market value, adding more 

dimensions to the variability and complexity of accessibility conditions (see also 

WinklerPrins 2002). 

This dissertation also explores political-economic influences usually examined 

from the perspective of “access” rather than “accessibility,” including road establishment 

as a development project to open new lands for smallholder colonization, the creation of 

national protected areas in inhabited landscapes, and national macroeconomic policies. 

These “access-related,” political economic influences have had direct consequences on 

smallholder accessibility to markets and natural resources in the Iquitos region. Chapter 4 

describes land use patterns that suggest that agrarian subsidies increased smallholder 

accessibility to markets and agricultural fields during the 1980s in the entire study area. 

Easy-to-get agrarian credits maintained cropping and cattle ranching in places and under 

intensities that could not be maintained without such governmental financial help, as 

Fujimori’s government cut said subsidies in the early 1990s, seemingly causing the 

abandonment of such land uses (Chapter 4). 

Chapter 5 illustrates how the establishment of the Iquitos-Nauta Road has 

facilitated and enhanced both the access and accessibility to several markets for a number 

of Itaya residents in the Iquitos region, particularly those inhabiting the upper stretch of 

the basin. Chapter 6 details how resource use restrictions related to new conservation 

policies have considerably changed accessibility to economically important resources, 

enhancing the accessibility to particular products for certain groups—reserve residents—

while diminishing the resource accessibility of others—buffer zone residents—in the 
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Allpahuayo-Mishana National Reserve. Also, Chapter 6 suggests that higher market 

accessibility relates to higher probabilities of accepting conservation measures among 

consulted smallholders, further qualifying the important relationship between access and 

accessibility issues as they relate to socioeconomic aspects of smallholder livelihoods. 

In summary, in order to explore smallholder livelihood variability in the study 

area, the present research has needed broader conceptualizations of accessibility that 

explicitly intersect ideas of absolute and relative spatialities (Starr 2005) so as to account 

for both political-economic (as in typical “access” studies) and location-based (as in 

typical “accessibility” research) dimensions of smallholders’ positionality and differential 

ability to reach and benefit from things and places along the rural-urban gradient. 

Additional research addressing access/accessibility in the study area should focus on 

further untangling another important binary in the Amazon region: river versus roads. 

While the present study explores the effects of river-road interactions from the 

perspective of intersecting riverside areas, it would be also important to explore the 

influence of river transportation on proximate roadside communities, as well as river-road 

interactions linking other riverside communities to the road. More broadly, further 

research is needed to re-evaluate how road versus river differences underlie colonization 

in tropical frontiers. A research framework considering both access and accessibility may 

uncover market relationships that are not as apparent through a narrow accessibility 

perspective. The present work invites addressing local people’s perspectives on 

accessibility rather than solely looking at (fixed) landscape-level accessibility constraints. 

Some of such river-road issues and research possibilities are further discussed in the 

following section, particularly within the context of the rural-urban gradient. 
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THE RURAL-URBAN DIVIDE 

The rural-urban binary may be problematic when culture, land use, and 

livelihoods cannot be clearly mapped into homogenous, classic perspectives on what 

constitutes rurality and urbanity and what differentiates them, especially when rural and 

urban classes are presupposed to be mutually exclusive (Lerner and Appendini 2011; 

Lerner and Eakin 2011). Even when livelihoods or land uses are laid on a gradient that 

allows graded categories between rural and urban extremes (e.g., suburban, periurban), 

there may exist the need to redefine or qualify livelihood, land uses or other factors into 

hybrid categories, like a “rurban” class, defined as rural areas where livelihoods are 

considerably shaped by relatively proximate urban or tourist pressures (Buciega, Pitarch, 

and Esparcia 2009). Also, there may be rural land uses and livelihoods shaped by global 

connections like remittances regularly sent by relatives in urban areas, for instance, which 

tend to maintain or contribute to smallholder lifestyles but decrease smallholder-related 

land use impacts in particular rural areas (Hecht 2010). Urban and peri-urban areas may 

be also affected and reconfigured by market forces and migration patterns, with the 

emergence of rural—or coupled rural-urban—livelihoods/land uses like food cropping in 

or near cities (Lerner and Appendini 2011; Lerner and Eakin 2011). 

The present dissertation brings further attention to some relationships between the 

rural and urban sectors within the Iquitos region, which have been portrayed in 

socioeconomic studies as intimately linked, from Iquitos “urbanites” maintaining rural 

habits and consumer tastes (Padoch 1988), to Iquitos region’s smallholders being 

portrayed as mobile agents visiting Iquitos frequently to interact directly with the city’s 

markets (Chibnik 1995; Coomes 1995). This dissertation provides examples of 

smallholder products normally associated with rural preferences, which are produced or 
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extracted for smallholder household consumption but that also have considerable demand 

in Iquitos, allowing their surplus to be commercialized in the city. Such products include 

irapay leaf thatch panels (Chapters 5, 6, and 7) and poletimber (Chapters 6 and 7) as 

rustic housing materials, arguably for both urban residents with a preference for such 

(rural) materials, to decorate bars, restaurants, and facilities geared to attract tourists, or 

as relatively cheap construction materials for informal urban and periurban settlements 

(pueblos jóvenes). In addition, Iquitos’ residents also seek fish, crops, fallow fruits, and 

other regional smallholder products, as do many of these urban residents (or their 

families) who have come from other parts of the department of Loreto (Chapters 2 and 5). 

There are smallholders from communities relatively near Iquitos that chose to 

remain isolated from the city because they do not appreciate Iquitos urban lifestyles, even 

if they are connected to the city’s markets through regatones (river traders) and 

middlemen (Walker 2012). Still, most rural smallholders in the Iquitos region are known 

to visit Iquitos regularly to buy and sell products. This dissertation shows that even 

consulted residents in the most remote communities visited in the Nanay Basin may 

travel to Iquitos at least a few times a year (Chapter 7), while other consulted residents 

living closer or who are better connected to Iquitos may visit the city several times a 

month throughout the entire year (Chapters 5 and 7). Differential transportation 

accessibility and variable access to alternative markets, in addition to subregional 

environmental variability and disparate resource spatial distribution contribute to a 

complex zoning of the rural-urban gradient and the countryside in the study area. Chapter 

5 shows that the Itaya riverside is an area of relatively high accessibility to various 

markets rather than solely Iquitos, a fact that seemingly prevents distance to markets to 
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draw expected rural land use and livelihood patterns on this landscape. Among the 

consulted Itaya residents, smallholder income diversity increases on average as distance 

from the main market, Iquitos, also increases, while average household income remains 

unaffected (Chapter 5). Thus, an important result of this dissertation regarding the Iquitos 

region is that multimodal (rather than monocentric) depictions of the region that allow for 

commercial exchange to occur in secondary markets may be a better representation of 

this landscape. 

The fact that these different markets are connected institutionally and spatially in 

complex (sometimes interacting) commercial networks may be a more interesting result 

of this research. The mapping of commodity chains for different smallholder products 

reveals more of the complexities of market relations influencing livelihood 

configurations. Mapping the commercialization strategies of smallholder sugarcane 

liquor may require considering soil productivity issues and accessibility measures that 

take into account both Iquitos and Nauta markets, thus complicating land use modeling 

perspectives, but not necessarily making land use patterns unpredictable—especially once 

the importance of considering multiple markets is accepted. Further, smallholder 

socioeconomic landscapes may reflect the aggregation of a number of commodity chains 

and networks where the relative importance of particular markets varies substantially. A 

product that significantly contributes to the income diversity of smallholders in the Itaya 

Basin (particularly in the Upper Itaya) and the entire Nanay Basin is irapay palm leaves 

for thatching (Chapters 5, 6, and 7). Focusing on commodity chains of this product in the 

Itaya, an interesting aspect of its commercialization is the regional division of labor. The 

main market for selling irapay leaves is the Itaya Bridge in the community of Cahuide 
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(Figure 41). The leaves are sold in bundles, and the buyers of the bundles (or hired labor) 

weave the leaves into thatch panels for roofing, later selling these panels in several 

markets in Iquitos, including markets outside Belén. Consulted Itaya residents, at least at 

the time field data were collected, rarely engaged in the weaving of panels, thus they 

never went directly to Iquitos to sell irapay leaves because the main market for irapay in 

Iquitos is for woven thatch panels rather than the unprocessed leaves. Therefore, access 

and accessibility to Cahuide rather than Iquitos may be more important when it comes to 

this Itaya smallholder product. Another facet of irapay exploitation in the Itaya, which 

generates both markets and transportation means for smallholders, is the larger irapay 

extractive operations that occur in the Upper Itaya (Chapter 5). On their way upriver to 

search for irapay, hojero (from the Spanish for “leaf”) boat owners stop by communities 

in the Upper Itaya to buy food items (e.g., chickens, agricultural items) for their trips. On 

their way back, downriver, hojero boats offer transportation for smallhodlers looking to 

go to Cahuide, and from there to Iquitos, or Nauta via the many transportation options 

along the Iquitos-Nauta Road, or colectivo boats traveling in the Lower Itaya region from 

and to Belén’s Market (Chapter 5). 

When examined together, these patterns construct socioeconomic landscapes that 

seem to contradict typical and simplistic conceptualizations of the effect of distance on 

rural spaces and livelihoods arrangements (Wiggins and Proctor 2001), also requiring 

movement beyond the need to consider multiple (spatially fixed) markets. As more 

commodity networks are added in intricate ways to smallholder socioeconomic 

landscapes, there may be a need to articulate multifaceted relationships among moving 

and/or seasonal markets (e.g., external agents like hojero boat owners) with differential 
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interactions—according to different products and seasons—with several spatially fixed 

markets (e.g., Iquitos, the Itaya Bridge, and Nauta) intersecting across and along different 

transportation routes such as rivers and roads (Chapter 5). 

 Other smallholder-market relationships explored in this dissertation look at cases 

in which distance to markets at first seem to have more predictable consequences, 

particularly considering the Nanay Basin, which does not intersect with the Iquitos-Nauta 

Road or other important alternative transportation routes. Chapter 7 shows that access to 

high value products (mainly sawtimber species) and relative independence from patrons 

(when exploiting such high value products) allow remote community residents to collect 

annual incomes comparable to those of residents from smallholder communities located 

closer to Iquitos. This income specialization that remoteness may condition has important 

implications for development projects and conservation initiatives, as limited 

accessibility to markets and alternative products restricts resource management 

possibilities. Further, Chapter 7 exemplifies the formation of a two-sited household in 

which a family from a remote indigenous community decided to move to Iquitos, while 

maintaining the household in the remote community in order to function as middlemen 

for both smallholder products and items bought in Iquitos for resale in smallholder 

communities. Together, these examples illustrate rural-urban gradient configurations and 

relations that challenge mutually exclusive and/or graded conceptualizations of the rural 

and urban sectors of Amazonian city regions. Further research in the study region and its 

rural-urban structure (or lack thereof) may include examining periurban areas and 

multisited (rural-urban or urban-rural) households in order to further qualify the 

presumed mixed, hybrid (rural-urban or urban-rural) livelihoods within and near cities in 
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the study area. In this manner, a more complete representation of the rural-urban gradient 

could develop in order to inform a research program that further explores emerging rural-

urban interactions and relationships. 

The questions raised and conclusions reached in this dissertation are, however, 

limited by the sampling scheme of the explored rural-urban gradients, 100-200 km from 

Iquitos, which may be regarded as relatively short in contrast to other riverside regions in 

the Amazon extending to several hundreds of kilometers from urban markets, sometimes 

to the rivers’ headwaters (e.g., Parry et al. 2010a, 2010b). “Remoteness” is a relative 

term. Cultural (e.g., Walker 2012), geographic location (e.g., Parry et al. 2010a, 2010b), 

political-economic (e.g., Chapters 4 and 6; Cardozo 2011), environmental (e.g., Chapter 

7; WinklerPrins 2002; Coomes et al. 2010), and socio-economic (e.g., Chapters 5 and 7; 

Parry, Day, Amaral, et al. 2010) issues at different scales (e.g., household, community, 

subregion, etc.) together conspire to form and modify localized perspectives on and 

realities of accessibility (to markets, natural resources, education, health services, urban 

services, etc.). Therefore, these spheres should be at least explored in order to assess how 

important they are as factors influencing smallholder livelihoods. If riverside rural 

settling at some point extends to farther locations or even to near rivers’ headwaters in 

the study region, there may be a point beyond which most smallholders would not have 

the necessary livelihood resources to exploit high-value natural resources and afford their 

transport to Iquitos. Perhaps in this case, commercialization of such products would 

become dominated by non-resident, external agents with the financial resources to make 

such enterprise profitable. 
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A decrease in accessibility, this time to natural resources, may occur as high-value 

sawtimber species become overexploited in a particular area near floodplains, rivers, and 

seasonal waterways. While it may be an option to go farther upriver to look for 

commercial sawtimber near transportation routes, smallholders may have difficulty 

reaching timber resources that require the establishment of longer logging trails/roads to 

connect them to waterways. In such cases, smallholder socio-economic relations with 

regional markets could become increasingly dependent on river traders (regatones) for 

both the selling of smallholder products and the buying of household items. Conversely, 

abundance of high-value resources, or unique resources with economic value, may attract 

external agents who may offer wage opportunities to work in large extractive operations, 

which may be more appealing than engaging in sometimes difficult and marginally 

profitable small-scale extractive operations of their own. Future research could examine 

more of such processes in which smallholders readapt their livelihood strategies as they 

increasingly disengage with certain commercial activities because of socioeconomic-

environmental processes (such as overexploitation or further intrusion of external agents) 

that decrease their accessibility/access to natural resources. 

 

CONSERVATION AND SMALLHOLDER LIVELIHOODS 

  Chapter 6 narrates the obscured process of exclusion and local socioeconomic 

consequences of the establishment of a protected area, the Allpahuayo-Mishana National 

Reserve, particularly during the reserve’s first years of implementation (2004-2007). 

Whether or not (excluded) buffer zone residents have actually become poorer as a result 

of the reserve’s establishment and consequent livelihood displacement remains to be 
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assessed with longitudinal data and further research. Nevertheless, local people’s 

perception of exclusion from traditional extractive territories as well as their perception 

of degraded livelihood may represent a threat to practices of biodiversity conservation. 

Both qualitative and quantitative analyses in Chapter 6 suggest that opposition to the 

reserve’s establishment is a matter of actual or perceived loss of income possibilities and 

subsistence means. Households more dependent on reserve resources were more likely to 

oppose the reserve and, perhaps, “illegally” extract resources from it. In a participatory 

process of reserve establishment, such households could have been identified and 

addressed according to their particular socioeconomic needs. For instance, in the study 

case presented in Chapter 6, three buffer zone communities (in the Lower Nanay region) 

were identified as greatly dependent on resources from the reserve: Santiago, 

Compostela, and Milagros. In addition, two communities that had not depended as highly 

on reserve’s resources were identified: Santa Inés and Concepción. Remedial measures 

could have had different strategies when considering these two groups of communities, as 

to foster positive attitudes towards conservation among local peoples (King 2007) and 

properly compensating ousted/displaced groups (Beazley 2009). 

Despite the discontent expressed by many smallholders consulted for the current 

research, officers from the government institutions IIAP and INRENA insisted that the 

reserve’s establishment was an overall success. If conflicts between buffer zone and 

reserve communities have become less frequent more recently, such improvement may be 

attributed to increased vigilance by local groups and the extension work conducted by 

IIAP, MINAM, and other NGOs in the buffer zone and within the reserve. If this trend 

continues, ultimately this conservation process will have succeeded, at least in terms of 
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protection against potential overexploitation of resources in the Nanay section of the 

reserve. Still, Chapter 6 illustrates the importance of understanding and addressing pre-

existing institutions of resource use. If “sustainable” measures for resource extraction 

have only emerged in the reserve, and perhaps resource overexploitation is occurring in 

the buffer zone, the more general conservation objectives for the region are not being 

met. If conflicts between the state and local groups, and among local groups, are to be 

minimized, the process of protected area establishment must consider more carefully the 

nature and scope of participation of local groups in such a process. 

Based on this case study (Chapter 6), the following policy recommendations are 

proposed for participatory processes, considering two scenarios in which “nature-society 

hybrids” (Zimmerer 2000) could still fulfill biodiversity conservation purposes. In the 

first scenario, resource use must be reduced, but not significantly or completely. In this 

case, the boundaries of a reserve or, more simply, entitlement to resource extraction 

quotas within the reserve, may reflect the socioeconomic landscape, considering all 

traditional users of preexisting extractive territories. As related in Chapter 6, the buffer 

zone communities most reliant on resources within the Allpahuayo-Mishana National 

Reserve could have been “included” by allowing them to co-manage resources from the 

reserve, perhaps with a modified quota system, if the ecological state of the lands and 

water bodies in question could support such level of exploitation. Arguably, the 

Allpahuayo-Mishana region may have already functioned as an extractive reserve before 

it was declared as a national protected area. Excessive resource harvesting through 

fishing, hunting, and, particularly, poletimber extraction, may or may not have been a 

generalized problem before. Deforestation and human settlement appear to have been 
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limited by the notable nutrient-poor quality of the soils in the Nanay section of the 

reserve. 

A second scenario implies that resource extraction must be reduced substantially 

to a level that would allow only a few to continue to exploit the reserve. The government 

has acted as if this was the case of the Allpahuayo-Mishana region, creating a quota 

system that ensures that the “sustainability” of resource use is achieved by limiting the 

total volume of extraction allowed annually. Thus, buffer zone communities were 

officially excluded, their livelihoods theoretically displaced, and the extraction quotas 

permitted were granted to reserve residents only. Instead, regardless of residence 

location, it would have been fundamental to identify those households or communities 

that would be the most affected by the spatial restructuration of resource use rights, and 

somehow address their needs with remedial projects or alternatives to planned land use 

restrictions. 

This second scenario, in which extractive quotas are relatively scarce, warrants 

the question of whether the possibility of transferring quotas between reserve and buffer 

zone communities would help to compensate for differences in resource availability 

between these two areas. While some Lower Nanay communities located in the reserve’s 

buffer zone may specialize in agricultural production, reserve communities could trade 

their resource quotas for agricultural products or other products, labor, or financial 

capital. Perhaps this is already happening in the area in the form of product 

commercialization, but a clearly defined system for transferring quotas may help reduce 

“illegal” resource extraction in a more efficient and fair manner. Even if not a common 

mechanism in conservation policies for the management of terrestrial ecosystems, 
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including neoliberal conservation projects (Igoe and Brockington 2007), transferable 

quota systems have proven successful in preventing overexploitation in some fisheries 

industries and in reverting collapse processes of certain commercial fish populations 

(Costello, Gaines, and Lynham 2008). 

These two scenarios may be extremes along a gradient. Creating a protected area 

in a region upon which so many local groups have depended requires that all of these 

groups be carefully addressed in order to minimize polarization and to guarantee that all 

embrace remedial measures. Future research may combine the methods and perspectives 

applied to examine LUCC in Chapter 4 and livelihood displacement in Chapter 6 in order 

to address periods and sections of the study area, especially within the Nanay Basin 

(Chapter 2), that relate the establishment of protected areas. Such a LUCC-livelihood 

mixed approach could examine whether processes like “leakage” (Ewers and Rodrigues 

2008) or other potentially negative LUCC and livelihood consequences of protected area 

establishment have occurred, considering both environmental/ecological and 

socioeconomic impact of conservation efforts. 

 

INCOME SPECIALIZATION AND ACCESSIBILITY 

The present research reinforces, particularly through results from Chapters 4, 5, 

and 7, that smallholder income specialization may be a strategy to improve living 

standards or take advantage of financial incentives perhaps as much as diversification 

may be considered to have a similar purpose (Ellis 1998, 2000). Predominant narratives 

linked to traditional smallholders in the Peruvian Amazonian conjure diversified 

livelihoods exemplified by (diverse) complementary subsistence and commercial 
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activities (Coomes 1995; Coomes and Barham 1997; Pinedo-Vasquez et al. 2002; Lojka 

et al. 2011). Whether such diversified livelihoods lead to wealth accumulation in the 

Amazon region is questionable (Coomes, Takasaki, and Rhemtulla 2011), and more 

recent accounts of smallholder market integration in the Amazon seem to point towards 

processes of income specialization rather than diversification (Coomes and Burt 2001; 

Salisbury and Schmink 2007; Brondizio 2009; Pacheco 2009; Coomes et al. 2010). 

The present study ultimately focuses on two cases of smallholder livelihood 

specialization (Chapters 5 and 7). In one, access to relatively different transportation 

networks and means allows for the frequent commercialization of a product with high 

urban (Iquitos and Nauta, predominantly) and rural demands (Chapter 5). Aguardiente 

(sugarcane liquor) reaches Iquitos and Nauta to feed urban commodity chains, but is also 

redistributed throughout the rest of the region, to rural areas, mainly by traveling 

middlemen of different levels, from large boat owners, to regatones (river traders), to 

owners of small convenience stores, and even smallholders that go to Iquitos or Nauta to 

sell their products and buy household items with the income obtained. Arguably, the 

Itaya Basin possesses particular environmental conditions that allow for the intensified 

cropping of sugarcane, and the households engaging in aguardiente production possess 

access to particular livelihood resources that allow for the labor intensive, continual 

production of the alcoholic beverage. Surprisingly, these specialists are among the 

smallholders presenting the highest levels of annual income in the study area. The other 

prominent group of specialists in the study area couples the (low-water season) 

production of irapay thatch panels with the (high-water season) extraction of timber in 

order to negotiate their remoteness with their access and accessibility to resources with 
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local, regional, and international demands (Chapter 7). These remote smallholders may 

not be as financially rich (on average) as the small-scale aguardiente producers, but 

despite their remoteness, they are not financially poorer (on average) than Nanay 

smallholders who reside much closer to Iquitos. 

The conditions for livelihood specialization—as simplified by focusing on these 

two smallholder groups—may seem located at the opposite ends of the same accessibility 

gradient. However, in the case of the Itaya residents, “high accessibility” does not equal 

being “near” or clustered around Iquitos. Rather, it means having access to spatially 

different points of entry to Iquitos markets. It means being located across a shorter and 

less sinuous river-accessibility surface that intersects with a road-accessibility surface. 

Also, it means having access to a number of different possibilities of transportation, like 

community peque peques and colectivo boats. For remote, Upper Nanay residents, 

accessibility does relate, however, to a seemingly straightforward concept of physical 

distance and isolation, as transportation to the markets is controlled by few people 

(middlemen/river traders), and as distance to markets allow fewer products to be 

commercialized regularly. 

Lower Nanay residents must also react and adapt to livelihood restrictions 

imposed based on where and how they live, but in their case such restrictive boundaries 

relate to the spatialities of policies uninformed by or deliberately disregarding of their 

traditional, historical livelihood spatialities (Chapter 6). These findings lead to policy 

recommendations that attend to the complexities of local land use and livelihood systems. 

In returning to the question of what to call peasants, small-scale producers, smallholders, 

or even indigenous people (Chapter 1), one must also pay close attention to what they are 
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socioeconomically—and what this implies in terms of spatio-temporal relations of access. 

Also, one must be careful to not ask of them to radically change their livelihoods unless 

they are given alternatives and, better, the chance to negotiate such options, as denied to 

those displaced in the Lower Nanay, affected by the established of a protected area 

(Chapter 6). There may be other smallholders willing to engage in some sort of change 

that decreases their dependence on particular products and middlemen, as the case of 

those specialized in producing palm thatch for (perhaps unfair) exchange for household 

items with middlemen (Chapter 7). Conversely, macroeconomic policies seeking to help 

smallholder economies may be bound to fail socioeconomically and environmentally if 

they provide financial incentives for unsustainable land uses that disregard both 

traditional land use systems and place-specific environmental conditions (Chapter 4). Or, 

in another extreme, economic policies may completely withdraw any sort of protection to 

those smallholders who may be the most vulnerable to particular political economic or 

market forces (Chapter 4). It seems the main measure that the Peruvian government has 

found to protect biodiversity in the Nanay Basin has been the creation of a number of 

protected areas (Figure 5, and Chapters 3 and 6), even in remote areas. As with the 

delicate ecological balance necessary to maintain endemic Nanay Basin habitats (like 

varillales), policy makers and social scientists need to examine the livelihoods of people 

inhabiting such landscapes, some of which may be highly specialized socioeconomically, 

perhaps being more vulnerable to policy or market changes, like remote Upper Nanay 

residents (Chapter 7). 

Beyond bringing attention to a myriad of policies and government decisions that 

have interfered or have the potential of interfering with the socioeconomic wellbeing of 
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smallholders in the Iquitos region, the present study contributes to a more complex 

perspective on market accessibility (Chapters 5 and 7), rural-urban relations (all 

chapters), urbanization (Chapters 2, 4, and 5), and regional market integration processes 

(Chapters 5 and 7) in the Amazon and other developing tropical areas.  

Some conclusions related to this dissertation, like the importance of considering 

secondary regional markets in addition to those centralized in the main city of the region 

when looking at smallholder income diversity, may seem relatively novel in the context 

of the Iquitos region or Amazon studies, but are perhaps self-evident in broader contexts 

regarding smallholder and rural-urban studies. Another such case includes the findings 

linking attitude towards the recently established protected area, local livelihood 

adaptations, and livelihood displacement processes from the protected area. Still, these 

narratives emerge from lenses focusing on how smallholders experience accessibility and 

access to resources and markets, and how such experiences influence their livelihood 

perspectives. Combining household-level inquiries with analyses at overarching levels 

reveal relationships between accessibility/access and smallholder livelihoods that may 

not become apparent otherwise. Accessibility, particularly as a measure derived from 

geographic location, is usually studied at the landscape scale in LUCC research, or 

incorporated into household-level models as measures derived from a landscape 

perspective (Nelson and Nellerstein 1997; Andersen et al. 2002; Nagendra, Southworth, 

and Tucker 2003; Verburg, Overmars, and Witte 2004; Salonen et al. 2011).  The present 

study, however, argues for a more localized perspective on accessibility that allows also 

for cross-scalar analyses. In this sense, intersecting “access” (Ribot and Peluso 2003; 

Cernea 2005; Montoya 2010) and “accessibility” research frameworks may help navigate 
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through the spatiotemporal intricacies of smallholder livelihood diversification and 

specialization patterns and processes.  
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Appendices 

APPENDIX 1: COMMUNITIES VISITED AND HOUSEHOLD SAMPLING 

 

 

 

  

Region Community
Number of 

interviews

Number of 

houses

Percentage 

visited

Tarapoto 10 51 19.61

Benito 11 70 15.71

La Victoria 12 76 15.79

Concepción 6 28 21.43

Santa Inés 4 18 22.22

Compostela 20 130 15.38

Santiago 6 27 22.22

Milagros 6 22 27.27

Nueva Asunción 5 26 19.23

Porvenir 5 18 27.78

San Pedro 4 25 16.00

Leticia 3 12 25.00

Villa Alegre 4 10 40.00

Iturbe 8 12 66.67

San Miguel 8 44 18.18

Puca Urco 13 38 34.21

El Salvador de Pava Quebrada 10 20 50.00

San Juan de Hungurahual 9 20 45.00

Diamante Azul 16 104 15.38

Pisco 5 11 45.45

Santa María de Nanay 20 201 9.95

Lower Nanay 

River*

Upper Nanay 

River

*Names of communities included in the Allpahuayo-Mishana National Reserve or in its buffer 

zone are pseudonyms
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Appendix 1 (continuation) 

 

 
  

Region Community
Number of 

interviews

Number of 

houses

Percentage 

visited

Monte Calvario 5 10 50.00

Miraflores 9 16 56.25

Saboya 7 15 46.67

San Juan de la Raya 6 9 66.67

San Antonio 11 45 24.44

Nuevo Porvenir 8 17 47.06

Villa Flor 6 22 27.27

Buena Vista 6 17 35.29

Atalaya 9 45 20.00

Villa Belen 6 16 37.50

Luz del Oriente 6 13 46.15

Carbajal 8 11 72.73

28 de Enero 8 12 66.67

12 de Octubre 11 25 44.00

Nuevo Progreso 5 11 45.45

Nuevo San Martín 5 13 38.46

Varadero de Omaguas 5 15 33.33

San Pedro de Pintuyaco 6 15 40.00

Peña Blanca 7 20 35.00

Total 319 1310 24.35

Itaya River

Pintoyacu Basin

Chambira River
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APPENDIX 2: HOUSEHOLD QUESTIONNAIRE AND INTERVIEW GUIDE 
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APPENDIX 3: COMMUNITY AUTHORITY INTERVIEW GUIDE 

 

Fecha: …………………             Entrevistado: ………………… 

Posición: presidente comunal, agente municipal, teniente gobernador, ………………… 

 

Nombre de la comunidad: ………………………………  Fecha de fundación: ………… 

Tipo de comunidad: ………………………… Fecha de reconocimiento: ……………… 

Superficie que ocupa la comunidad: ………………… 

 

1. Cuál es la población actual de la comunidad? ……………. Fecha de censo………… 

2. Cuántas viviendas habitadas hay en la comunidad? ………… Núm. de flias?……… 

3. La población ha subido o bajado en los últimos cinco años? Por qué? 

………………………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………………………………………………… 

4. Servicios 

a. Educación: inicial, escuela primaria, escuela secundaria, otro instituto 

Comentarios…………………………………………………………………………… 

b. Salud: promotor de salud, botiquín de primeros auxilios, posta médica, hospital 

Comentarios…………………………………………………………………………… 

c. Electricidad: ……………………………………………………………………… 

d. Agua: ……………………………………………………………………………… 

e. Transporte comercial (nombres):………………………………………………….. 

Frecuencia: …………………………………………………..……………..……… 

f. Puentes y caminos internos (de qué calidad): ……………………………………... 
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……………………………………………………………………………………… 

g. Puentes y caminos a otras comunidades: ………………………………………… 

……………………………………………………………………………………… 

5. Los moradores poseen títulos personales y/o certificados de posesión de viviendas y 

chacras? Están parceladas las tierras?  Qué institución provee títulos? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

6. Cuáles son las actividades comerciales más importantes en la comunidad? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

7. Cuáles son las actividades comerciales más importantes en la comunidad? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

 

8. Vienen personas de otra comunidad a comprar productos aquí? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

9. En qué comunidades o ciudades venden sus productos? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

10. Qué asociaciones o grupos existen en la comunidad o con otras comunidades? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

11. Hay planes de manejo de recursos? Cómo se manejan las tierras comunales? Permiten 

que foráneos usen los recursos propios de o cercanos a su comunidad? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 
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………………………………………………………………………………………………

……………………………………………………………………………………………… 

12. Cómo se relacionan con áreas protegidas? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

13. Cómo se relacionan con ONGs e instituciones gubernamentales? 

………………………………………………………………………………………………

……………………………………………………………………………………………… 

………………………………………………………………………………………………

……………………………………………………………………………………………… 
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